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HEAT-TFXNSFER AND PRESSURF: MEASUREMENTS ON DELTA WINGS 

AT M.A!2H 'NUMEERS OF 3.31 AND 4.65 AND MGI;ES OF ATTACK 

FROM -45' TO 45' 

By Robert L. Stall ings,  Jr., Paige B. Burbank, 
and Dorothy T. Howell 

Langley Research Center 

Heat-transfer and pressure measurements were determined on TO0 swept hy-per- 
sonic wings having a sharp or blunt nose and having dihedral angles of Oo and 
2 4 . 3 O  i n  the Langley Unitary Plan wind tunnel. 
numbers 3.51 and 4.65 a t  nominal Reynolds numbers per foot of 2.9 x 106 and 
4.1 x 106. The models having a dihedral angle of 00 were tes ted through an 
angle-of-attack range from 00 t o  450 and the models with 24.30 dihedral were 
tes ted a t  angles of attack from -450 t o  45'. 

A l l  models were tes ted at Mach 

Throughout the angle-of-attack range f o r  which the stagnation l i n e  remained 
on the wing cylindrical  leading edge, the pressure dis t r ibut ions on the leading 
edges of the models through 600 expansion leeward of the stagnation l i n e  were 
predicted by both Newtonian flow and a modified version of the compressible 
Bernoulli equation based on norma3 Mach n u d e r  components. 
from 600 t o  900, the experimental data were i n  agreement with the compressible 
Bernoulli equation. For angles of attack for which the stagnation l i n e  s h i f t s  
from the geometrical wing leading edges t o  the ridge l ine ,  the pressure d i s t r i -  
butions on the wing leading edges (now t r a i l i n g  edges) were approximated only 
by the Newtonian flow. The windward-panel center-line pressures for  both sharp- 
nose models were correlated throughout the Mach number and angle-of-attack ranges 
of t h i s  investigation by the parameter M s i n  a, where M i s  the free-stream 
Mach number and a i s  the angle of attack. The pressures obtained off the 
center l i n e  on the windward panel of the body with 24.3O dihedral were correlated 
by the same parameter based on the effect ive angle of attack of the wing panel. 

For expansion angles 

The heat-transfer-coefficient dis t r ibut ions on the leading edge of the 
wings with 00 dihedral and f o r  which the boundary layer  remained laminar were 
i n  good agreement with laminar swept-cylinder theory for  angles of attack from 
00 t o  37.5O. Good agreement w a s  also obtained with swept-cylinder theory for  
the portion of the leading edge of the 24.3' dihedral wing not affected by 
turbulence a t  angles of a t tack from -37.50 t o  22.5O. 
4 5 O ,  the heating r a t e s  on both wings were overpredicted by the swept-cylinder 
theory. There w a s  no apparent trend of nose effect  on the heat t ransfer  or 
pressure dis t r ibut ion downstream of 4.5 nose diameters throughout the range of 
t h i s  investigation. 

A t  an angle of attack of 
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INTRODUCTION 

High heating ra tes  on the wing leading edges of vehicles operating a t  
hypersonic speeds produce very large temperatures and associated s t ruc tura l  
problems. 
i s  t o  add sweep and bluntness, thereby reducing the normal Mach number and 
increasing the volume and surface area. 
l i f t  coefficient can be decreased by adding dihedral t o  the lower wing surfaces. 
The hypersonic wing with a blunt leading edge and with dihedral has been the 
subject of many investigations.  I n  the majority of these 
investigations the s ize  of the model prevents detai led instrumentation on the 
leading edges and permits only limited spanwise and chordwise instrumentation. 
It i s  the purpose of t h i s  investigation t o  determine detai led heat-transfer and 
pressure dis t r ibut ion and correlations with exis t ing theories on wings with a 
planform sweep of TO0 and with Oo and 24.3O dihedral. Both configurations were 
tes ted with pointed and blunted apexes t o  determine the magnitude and extent of 
nose blunting on loca l  heat-transfer coeff ic ients .  
at tack of the wing planform i s  from - 4 5 O  t o  4 5 O  at Mach numbers 3.51 and 4.65. 
The Reynolds number per foot i s  w i e d  from 2.9 x lo6 to 4 . 1  X lo6, and the max- 
imum Reynolds number based on center-line chord i s  7 x 106. 

One of the conventional methods of reducing these high heating ra tes  

The panel heating r a t e s  fo r  a constant 

(See refs. 1 t o  6.) 

The range of the angle of 

SYMBOLS 

%=O 

CP 

C 

D 

h 

M 

Mn 

%t 

P 

P t  , nom 

Pt, 2 

speed of sound along stagnation l i n e  of i n f i n i t e  swept cylin- 
der, r t /sec 

P - P, 
s, 

pressure coefficient , 

specif ic  heat of model skin, Btu/lb-'R 

diameter of cylindrical  leading edge, i n .  

heat-transfer coefficient, Btu/( sec) ( sq  f t )  (OR) 

free-stream Mach number 

n0rma.l Mach number component 

Stanton number 

pressure, lb/sq ft 

nominal free-stream stagnation pressure, lb/sq f t  

stagnation pressure behind normal shock, lb/sq f t  
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pressure along stagnation l i n e  of cylindrical  leading edge, 
lb/sq f t  

dynamic pressure, lb/sq f t  

free-stream Reynolds number per foot 

wing leading- edge radius, in .  

length of wing leading edge of sharp-nose models, 21.28 in .  

measured w a l l  equilibrium temperature, % 

stagnation temperature, 91 

w a l l  temperature, OR 

t i m e ,  sec 

loca l  velocity, f t / sec  

weight of model skin per un i t  area, lb/sq f t  

coordinates of model re la t ive t o  plane perpendicular t o  
leading edge ( f i g .  l), i n .  

coordinates of model measured i n  plane perpendicular t o  ridge 
l i ne ,  i n .  

angle of a t tack of ridge l i n e  ( f ig .  191, deg 

angle of attack of wing planform, deg 

effect ive angle of attack of windward wing panel, deg 

angle of a t tack a t  which effect ive sweep of wing leading edge 
and ridge l i n e  are equal, deg 

dihedral angle measured i n  plane perpendicular t o  ridge l ine ,  
deg 

r a t i o  of specif ic  heats, 1 .4  

angle between normal Mach number component and dihedral sur- 
face measured i n  plane perpendicular t o  wing leading edge, 
deg 

angle between wing leading edge and free-stream velocity 
vector, complement of h, deg 

angle between ridge l i n e  and plane containing axes of wing 
cylindrical  leading edges, deg 
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Subscripts: 

angle between leading edge and ridge l i n e  of wing, deg 

planform semiapex angle, deg 

effect ive sweep of leading edge, complement of €e, deg 

angle between ridge l i n e  and intersect ion l i n e  of lower wing 
panel with plane of effect ive angle of a t tack ( f i g .  lg(a)), 
del3 

l oca l  surface slope i n  plane perpendiculaz t o  wing leading 
edge, deg 

locat ion of stagnation l i n e  on wing leading edge i n  terms of 
@, deg 

loca l  surface slope i n  plane perpendicular t o  ridge l ine ,  deg 

loca l  conditions 

stagnation 

f ree  stream 

time sequence 

DESCRIPTION OF MODEL AND INSTRUMENTATION 

The models used i n  t h i s  investigation and shown i n  figure 1 have a planform 

Each model w a s  tes ted 
semiapex angle of 20°, hemicylindrical leading edges, and dihedral angles of Oo 
and 24.3' (dihedral w a s  added t o  the lower surface only). 
with two apex configurations t o  determine the e f f ec t  of nose bluntness. In  the 
planform v i e w  one configuration w a s  pointed, and the other configuration had a 
nose radius of 0.5 inch (equal t o  the radius of the hemicylindrical leading 
edge). All  ntodels were constructed of 0.030-inch inconel with a m i n i m  of 
in te rna l  structure and were supported by a s t ing  at  the model base. Relative 
t o  the ver t ica l  plane of symmetry, the models were instrumented with iron- 
constantan thermocouples on one-half of the model (see f i g .  1 f o r  d e t a i l  of 
thermocouple ins ta l la t ion)  and with static-pressure o r i f i ce s  of 0.030-inch 
inside diameter on the other ha l f .  
n o m  t o  the leading edge, except the pressure or i f ices  along the top and 
bottom center l i n e s  which are displaced t o  prevent conduction e f f ec t s  t o  the 
heat-transfer measurements. The panel sections were reinforced with balsa wood 
t o  prevent deflection of the f lat  surfaces from aerodynamic loads. I n  order 
t ha t  internal  conduction and convection be minimized, the balsa  w a s  relieved a 

This instrumentation w a s  located i n  planes 
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distance of 0.5 inch from each thermocouple and the model i n t e r io r  w a s  vented 
t o  base pressure. 
t e s t  section are shown i n  figure 2. A complete l i s t i n g  of the instrumentation 
locations i s  presented i n  table  I. 

Photographs i l l u s t r a t i n g  the model i n s t d i a t i o n  i n  the tunnel 

mfiguration 

1 and 2 

1 and 2 

The thermocouple output w a s  recorded on a multichannel sequential analog 
d ig i t a l  converter discussed i n  reference 7. The pressures were measured by 
e l ec t r i ca l  transducers, and each e l ec t r i ca l  output w a s  recorded on d i g i t a l  self-  
balancing potentiometers. 
w e r e  measured on precision mercury manometers. The test-section stagnation 
temperature w a s  measured With probes mounted a t  the model base, as shown i n  
figure 2. 

The tunnel free-stream s t a t i c  and stagnation pressures 

Angle of attack, 
Test a' deg i a) 

Static pressure 0, 7.5, 15, 22.5, 
and heat 30, 37-53 and 
transfer 45 

and heat 30, 37.5, and 
transfer 45 

Static pressure 0, 7.5, 15, 22.5 

APPARATUS ANI TEST CONDITIONS 

3 and 4 

3 and 4 

3 

This investigation w a s  conducted i n  the high Mach number test  section of 
the Langley Unit- Plan Wind tunnel described i n  reference 8. 
pressure continuous-flow tunnel has an asymmetrical sliding-block nozzle tha t  
permits a continuous variation i n  the test-section Mach nurriber from 2 . 3  t o  4.65. 
The deviation i n  Mach number i n  the en t i re  4- by 4-foot tes t  section f o r  Mach 
numbers of 3.51 and 4.63 i s  kO.05. 
were obtained fo r  the following t e s t  conditions: 

This variable- 

Heat-transfer and pressure measurements 

Static pressure 0, c7.5, c15, 
f22.5, 230, 
237.5, and 245 

c22.5, 230, 
237.5, and a 5  

c22.5, 230, 
237.5, and '45 

Static pressure 0, f7.5, 215, 

Heat transfer 0, 27.5, 215, 

522.5, k30 
37.5, and 15 

3 

3 
+30, 37.5, and 

Heat transfer 0, 7.5, c15, 3 
22.5, 30, 37.5, 
and 245 

222.5, 230, 
237.5, and 245 

4 

4 Heat transfer 0, 27.5, *15, 
k22.5, 230, 
c37.5, and 245 

~ 

Mach 
l w e i  

3.51 

4.65 

3.51 

4.65 

3.51 

3.51 

4.65 

4.65 

3.51 

4.65 

Reynolds number 
(nomind) 

..O x lo6 and 2.9 x lo6 

1.1 x lo6 and 2.9 x lo6 

..O x lo6 and 2.9 x lo6 

-.l x lo6 and 2.9 x lo6 

4.0 x 106 

2.9 x lo6 

4.1 x lo6 

2.9 x lo6 

.O x lo6 and 2.9 x lo6 

.1 x lo6 and 2.9 x lo6 

%ne negative raoge of a' was obtained by rolling the models 180'. 
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METHOD O F  HEA!T-"SFER-DATA REDUCTION 

The heat- t ransfer  coefficients were obtained from t rans ien t  skin-temperature 
measurements resul t ing from a stepwise increase i n  stagnation temperature. (See 
ref. 7 .) The following relation, which assumes constant temperature through the 
skin, negligible lateral heat flow, negligible heat flow t o  the model inter ior ,  
and no heat losses  due t o  radiation, w a s  used: 

This equation cain be integrated and writ ten i n  the following form for  com- 
p le te  machine calculation: 

The integrals  are evaluated over increments of 0.5 second, according t o  the 
trapezoidal ru le  

and the r a t i o  Te/Tt i s  experimentally determined. 

The magnitude of the l a t e r a l  heat flow fo r  a thin-skin model as discussed 
i n  reference 9 i s  negligible.  
term (Tw4 - Ta'), where T a  i s  the tunnel-wall temperature, and t h i s  term i s  
negligible. 

The heat flow by radiation i s  dependent on the 

ACCURACY 

The accuracy of the temperature measurements, including recorder resolution, 
thermocouple-wire calibration, and cold junctions, i s  k 2 O  F; however, t h i s  error 
occurs i n  temperature leve l  rather than i n  random temperature fluctuations.  A 
temperature e r ror  of f2O F could result i n  r a t i o s  of w a l l  equilibrium tempera- 
ture  t o  stagnation temperature greater than 1 i n  stagnation regions of 
the model. Also, as discussed i n  reference 9, i n  regions of l o w  heat t ransfer  
(h < 0.001) the r a t i o  may be questionable because the w a l l  temperature 
may not have reached equilibrium from the preceding t e s t  point.  

Te/Tt 

Te/Tt 

. 
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An estimation of the accuracy of heat-transfer measurements i n  the Langley 
Unitasy Plan wind tunnel has been determined by the repeatabi l i ty  of data i n  
the t e s t s  discussed i n  reference 9.  The accuracy i s  dependent on the magnitude 
of the heat-transfer coefficient.  For h > O.Ol50, the accuracy i s  within 
10 percent; for  0.0010 < h C O.Ol50, within 15 percent; fo r  h < 0.0010, 
within 20 percent. Although h C 0.0010 i s  within the accuracy of data reduc- 
t ion,  no significance i s  attached t o  the magnitude of h, other than t o  indi- 
cate the regions of low heat t ransfer .  

The accuracy of the precision manometers i s  within 0.5 pound per square 
foot .  Therefore, the accuracy of the system i s  l imited t o  tha t  of the e l ec t r i -  
cal  transducer, which i s  0.5 percent of the ful l -scale  deflection. The e r ror  
i n  the pressure coefficient resul t ing from the inaccuracy of the e l ec t r i ca l  
transducer depends on M and R as the error  varies from 0.0135 a t  M = 3.51 
and R = 4 x lo6 t o  0.0288 a t  M = 4.65 and R = 2.9 x 10 . 6 

THEORY 

The theoret ical  pressure dis t r ibut ions around the cylindrical  wing leading 
edges were calculated by two methods. Both methods assume tha t  the stagnation- 
l i n e  pressure corresponds t o  Newtonian flow, as defined i n  the following rela-  
tion: 

&' 
which i s  analogous t o  the product 

as presented i n  reference 4.  

One method of defining the loca l  pressure dis t r ibut ion on the leading edge 
uses a modified Newtonian theory based on the normal Mach number component, and 
the second method uses Bernoulli 's compressible equation based on the assumption 
tha t  the surface velocity component i s  a l i nea r  function of the surface length. 
The expression fo r  the modified Newtonian theory i s  simply 

where 
expressed as 

Cp,- i s  the pressure coefficient along the leading edge and can be 
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The second theoret ical  approximation using the assumption tha t  

x, as dibcussed i n  reference 10, can be writ ten 

where 

Equations (1) t o  ( 3 )  are  val id  approximations only within the angle-of- 
\ at tack range for which the wing geometrical leading edge ac ts  aerodynamically 

a s  a leading edge. 
on wings incorporating dihedral shifts from the  wing geometrical leading edge 
t o  the ridge l i n e  a t  angles of a t tack for  which the effective angle of sweep of 
the ridge l i n e  i s  less than the effective angle of sweep fo r  the geometric wing 
leading edge. The wing leading edge i n  the aerodynamic sense then becomes a 
t r a i l i n g  edge. 
l i ne  occurs at approximately the angle of a t tack a t  which the  angle of 

sweep of the ridge l i n e  i s  equal t o  the effect ive angle of sweep of the wing 
leading edges. This angle i s  defined as follows: 

It has been shown i n  reference ll t ha t  the stagnation l i ne  

This s h i f t  of stagnation l i ne  from wing leading edge t o  ridge 

ace 

1 - cos Eo 
uce = tan-1 

s in  c0 s in  I' (4) 

A t  angles of a t tack l e s s  than f o r  the dihedral wings and a t  a l l  

angles of a t tack for  the 0' dihedral wings, the  positton of the stagnation l i ne  
with angle of a t tack w a s  determined from the following expression, a s  developed 
i n  appendix A: 

8 



If 'Newtonian theory i s  t o  be applied t o  the wing leading edges a t  angles 
of a t tack  greater than a,,, the loca l  surface incl inat ion must be known i n  a 

plane perpendicular t o  the ridge l ine .  A transformation fo r  dalculating t h i s  
inclination from the corresponding inclination on the cyl indrical  Peading edge 
i n  a plane perpendicular t o  the  wing leading edge i s  developed i n  appendix B. 
The resul t ing equation is: 

cp = cp,msxt cosq-' 

i s  the  pressure coefficient on the ridge I where CP,- 

( 6 )  

l i ne  and 

Throughout the angle-of-attack range, the Newtonian 
predict  pressures on the  windward panels of bodies with dihedral by assuming 
tha t  the plane surfaces are a t  an effective angle of a t tack so tha t  

(7) 

theory can be used t o  

as derived i n  appendix C .  

It i s  t o  be noted tha t  the  def ini t ion and notation of the basic geometrical 
parameters used i n  the present analysis a re  i n  accordance with those presented 
i n  the  symbols and i n  figure 1 of reference 11. The variations of the basic 
angles with angle of a t tack  a re  presented i n  figure 3 of t h i s  report .  

RESULTS AND DISCUSSION 

Schlieren photographs of the sharp-nose f la t  wing and of both the sharp- 
and blunt-nose dihedral wings a re  presented i n  figures 4, 5 ,  and 6. 
shocks occurring on the  surface of the models through the  range of angle of 
a t tack  apparently emanate from the  regions of the model where the model skin is  
attached t o  the supporting bulkheads. 
shocks had no ef fec t  on e i the r  the  pressure or heat-transfer data greater than 
the data accuracy, except fo r  the  poss ib i l i ty  of promoting boundary-layer 
t ransi t ion.  

The v is ib le  

It i s  believed tha t  these localized 

9 



The schlieren photographs of configuration 1 (f ig .  4) show the shape of 
the nose shock i n  the  ve r t i ca l  plane of symmetry a t  zero 
vature i n  the nose region of the model, but it approaches a straight l i n e  with 
increasing s/s ' .  
region of the model with increasing a'. 
angle between the f la t  surface of the model and the  shock wave decreases with 
increasing angle of a t tack  f o r  For greater angles of attack, t h i s  
aagle remains approximately constant and equal t o  loo ahd 7 O  f o r  
4.65, respectively. 
shock and a wedge f o r  wedge angles less than or  approximately equal t o  150 also 
decreases w i t h  increasing angle of attack; however, f o r  greater  wedge angles 
this angle increases with wedge angle t o  the point of shock detachment. 

a' t o  have some cur- 

The s t ra ight  portion of the shock moves toward the nose 
It i s  interest ing t o  note that the 

a' 5 l5O. 
M = 3.51 and 

The corresponding angle between a two-dimensional oblique 

The shock formations shown i n  the schlieren photographs obtained for con- 
f iguration 3 ( f ig .  3 )  are very similar throughout the negative range t o  
the resu l t s  obtained f o r  configuration 1. The trend of the var ia t ion of the 
angle between the shock wave and the model ridge l i n e  with posi t ive angles of 
a t tack  i s  a l so  the  same as  was obtained f o r  configuration 1. The magnitude of 
the l imiting value of t h i s  angle for  configuration 3 a t  Mach numbers of 3.31 
and 4.65 i s  approximately 6 O  and bo, respectively. 
showing the shock formation f o r  the planform of configuration 3 are  presented 
i n  figure 5(c)  f o r  a range of angle of a t tack from Oo t o  20°. 
range of a' the  planform shock formation remains approximately constant. 

a' 

Schlieren photographs 

Throughout t h i s  

The e f fec t  of nose bluntness on the shock formation i n  the ve r t i ca l  plane 
of symmetry of configuration 4 as shown i n  figure 6 i s  confined t o  the immediate 
nose region of the model throughout the posit ive range of angle of attack. 

Complete l i s ts  of the pressure and heat-transfer data obtained for a l l  
models throughout t he  range of test  variables a re  presented i n  tables  I1 t o  IX. 

Pres sure s 

The ef fec t  of angle of a t tack  on the pressure-coefficient dis t r ibut ion nor- 
m a l  t o  the wing leading edge at  three spanwise locations of configuration 1 i s  
shown i n  figure 7. The selection of the parameter x/D as the  ordinate renders 
geometric s imilar i ty  a t  the  three spanwise s ta t ions f o r  a constant 
instrumentation located on the  cylindrical  leading edge, that is ,  f o r  
-0.785 
limits, the experimental data a t  the wing center l i n e  are ident i f ied  by the  
so l id  symbols and a t  ~ p / 2  by the half  -solid symbols. 

dis t r ibut ions presented i n  figure 7(a) consist of both the Newtonian equation 
(eq. (2) )  and the compressible Bernoulli equation (eq. ( 3 ) ) .  The location of 
the  stagnation l i n e  on the cylindrical  leading edge was determined from equa- 
t i on  ( 5 ) .  The data presented i n  figure 7(a) a r e  for  a Mach number of 3.51, a 
Reynolds number of 4.00 x lo6, and angles of a t tack  a' 

x/D t o  the 

x/D 5 0.785. I n  order t o  c l a r i fy  the discussion of data beyond these 

Theoretical pressure 

from 00 t o  45O. 

Pr ior  t o  any comparison of experimental r e su l t s  with theore t ica l  predic- 
t ions,  the following general observations should be noted: 

10 



(1) Theory predicts that f o r  a wing with Oo dihedral the stagnation l i n e  
( f o r  the angle-of-attack range of t h i s  investigation) w i l l  remain on the 
leading edge. 

of Cp with s /s ' .  

Comparison of the two theore t ica l  curves with the  experimental data shows tha t  
the  maximum theore t ica l  value of 

mental data with s / s '  throughout the  a' range. The pressure dis t r ibut ion 
about the  leading edge from the  aerodynamic s t a e a t i o n  l i n e  through an expansion 
angle of 600 i s  predicted by both theories.  
becomes negative and generally i s  only i n  agreement with the compressible 
Bernoulli equation. 
equation i s  i n  good agreement with the experimental data from the stagnation 
l i n e  through an expansion of No leeward throughout the  angle-of-attack range 
a t  an s/s' of 0.442. For a' from Oo t o  22.5O there i s  a good correlation 
between the experimentally measured and the  theoret ical ly  predicted location of 
the stagnation l ine .  The anticipated expansion on the windward side of the 
theoret ical  stagnation l i n e  does not occur for a' > 300; however, the agree- 
ment of theory with experimental data on the leeward side of the stagnation 
l i n e  indicates t ha t  the  location of the stagnation l i n e  i s  i n  the v ic in i ty  of 
the theoret ical  location. Similar agreement of experimental data with 
Bernoulli 's equation f o r  

(2) For a constant x/D there  i s  a variation of the  experimental values 

Cp i s  within the  deviation of the experi- 

A t  larger  expansion angles, Cp 

It i s  in te res t ing  t o  note t h a t  the  compressible Bernoulli 

M = 4.65 i s  shown i n  figure 7(b).  

The e f fec t  of angle of a t tack  on the pressure-coefficient dis t r ibut ion 
normal t o  the  wing leading edge of configuration 3 i s  shown i n  figure 8 a t  
three spanwise locations. 
R = 4.00 x 106, and from -450 t o  
l5O, theory predicts t ha t  t he  stagnation l i n e  i s  located on the cyl indrical  
leading edges. The stagnation-line location i s  a l so  indicated by the experi- 
mental data as  a resu l t  of the good agreement of the data with the predicted 
pressure dis t r ibut ion leeward of the theoret ical  stagnation l i n e  throughout the 
range of a' from -45O t o  15'. For angles of at tack greater than ace 
(uce = 25.2O, which corresponds t o  a' = 1 5 . 7 O  
determined from eq. (4)), the  angle of sweep of the ridge l i n e  i s  l e s s  than the 
angle of sweep of the wing leading edge; thus, the stagnation-line location 
should s h i f t  from the wing leading edge t o  the ridge l ine .  
stagnation-line s h i f t  i s  indicated by the experimental data fo r  
than l5O. For a' greater than l5O, the wing leading edge becomes a trailing 
edge, and the assumption of a l inear  velocity i n  the compressible Bernoulli 
equation i s  no longer valid.  Application of the theory a t  a' = 22.5O does 
not predict the maximum measured Cp but does predict  the Cp d is t r ibut ion 
from the theoret ical  stagnation-line location through an expansion angle of 
go0. Application of the  Newtonian theory f o r  a > ace t o  these t r a i l i n g  edges 
necessitates measuring the loca l  flow deflection i n  a plane normal t o  the ridge 
l i n e  as  outlined i n  appendix B. The maximum Cp i n  equation (6) i s  assumed t o  
be the measured Cp a t  s / s '  = O.lJ -3  on the ridge l ine .  The agreement of t h i s  

The data presented i n  figure 8 (a )  a re  for M = 3.51, 
-45O 5 - a' 5 - 4 5 O .  For angles of a t tack a' 

for t h i s  configuration, as  

This anticipated 
greater a' 
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method of prediction with experimental data f o r  
i n  figure 8(a) ,  the best agreement being obtained a t  the highest angles of 
attack. 
i n  the in se r t  of figure 8(a). 
agreement between experiment and theory are shown i n  figure 8(b) f o r  

22.5O 5 a' 5 - 4 5 O  i s  i l l u s t r a t e d  

A more detai led comparison of the  two theories with experiment i s  shown 
Similar dis t r ibut ions with approximately the same 

M = 4.65. 

Pressure measurements obtained along the  bottom center l i n e  (windward side 
a re  presented a t  

i n  figure 9 a t  Mach numbers of 3.51 and 4.65 and angles of a t tack  from Oo t o  
45O.  The experimental data a re  expressed i n  terms of the r a t i o  p p, as a 

function of the correlation parameter M s i n  u suggested by both hypersonic 
oblique-shock theory and Newtonian theory, as discussed i n  reference 12. 
parameter correlates data obtained a t  various free-stream Mach numbers. 
two-dimensional oblique-shock theory and Newtonian theories a re  presented i n  
the  figure f o r  reference. 
agreement was obtained between experimental data and the two-dimensional 
oblique-shock theory, except a t  the maximum a 
pressure gradient occurred i n  the experimental data. 
dihedral ( f ig .  9(b)),  good agreement was obtained with the Newtonian theory fo r  
angles of a t tack l e s s  than aEe. 

a > 00)  of configurations 1 and 3 a t  s/s' = 0.276 and 0.652 

ZI 
This 

Both 

For the  wing with Oo dihedral ( f ig .  g (a ) ) ,  good 

f o r  which a large longitudinal 
For the wing incorporating 

The experimental data obtained on the  windward wing panel a t  ep/2 of 
configuration 3 is  shown i n  figure 10. 
data w a s  obtained by using the parameter M s i n  %ff, where u&f i s  the  effec- 
t i v e  angle of a t tack  of the wing panel defined by equation (8). 
t a l  data are between the two-dimensional and Newtonian predicted values. 

Good correlation of the experimental 

The experimen- 

r i ,  i 1: The effect  of nose bluntness on the measured pressure-coefficient distri- 
butions obtained along the center l i n e  and wing leading edges of configurations 
1 and 2 i s  presented i n  figure 11 at  angles of a t tack  from 00 t o  450 and f o r  
Mach numbers 3.51 and 4.65. A t  both Mach numbers, the nose e f fec t  on the wing 
leading edge extends downstream t o  approximately s/s' = 0.3 (approximately 
4.5 nose diameters) throughout the angle-of-attack range. Although the extent 
of t h i s  nose e f fec t  ( a  pressure relief fo r  the  blunt body) does not decrease 
with increasing 
th i s  range of s/s' resulted from the overexpansion occurring a t  the juncture 
of the nose and leading edge. 
the measured pressure dis t r ibut ion on the bottom center l i n e  f o r  a Mach number 
of 3.51 a t  angles of a t tack  from Oo and 7 . 5 O .  
equal t o  and greater than 13O an adverse pressure gradient occurs on both con- 
figurations a t  

ut, it i s  believed that these low pressure coefficients within 

There i s  no apparent e f fec t  of nose bluntness on 

However, a t  angles of a t tack  

0.2 5 s / ~ '  2 0.4. 

The effect  of nose bluntness on the configurations having dihedral is  
shown i n  figure 12 f o r  a range of angle of a t tack  from -45O t o  450. 
be expected, the measured dis t r ibut ions on the windward wing-panel center l i n e  
are very similar throughout the negative range ( f la t  surface windward) t o  
the resu l t s  obtained f o r  configurations 1 and 2. On the wing leading edge, 
however, there i s  apparently a much larger  e f fec t  of nose bluntness f o r  a' 
approaching -450 a t  

A s  would 

a' 

s/s' < 0.4 on the dihedral bodies as compared with the 
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flat  bodies. This larger e f f ec t  i s  at t r ibuted t o  the  f ac t  that a s  the  angle of 
a t tack is  increased, t he  geometric wing stagnation l i ne  (Qi = 00) approaches the 
separation l i ne  which occurs on the  leeward surfaces; therefore, the pressures 
i n  t h i s  region become more sensit ive t o  the  afterbody shape, i n  par t icular ,  at 
the  nose region of the model. There i s  no apparent effect  of bluntness on the 
pressure distributions f o r  throughout the complete negative range 
of angle of attack; t h i s  trend i s  the  same as tha t  obtained fo r  the f l a t  wings. 
This trend can be explained by resu l t s  obtained from oil-flow photographs of 
configuration 3 (which w e r e  not suitable for  reproduction) i n  which the indi- 
cated separation l i n e  a t  an angle of a t tack of 450 was i n i t i a l l y  v is ib le  on the 
leeward wing panel a t  the  nose region of the model and extended t o  the  wing 
leading edge a t  larger  values of 
t i on  l i n e  init ially intersected the leading edge could not be determined from 
these photographs. 
bluntness e f fec t  for  the  models with dihedral i s  also approximately the same a s  
fo r  the f la t  models; however, the trend of this effect  i s  reversed fo r  the  wing 
leading edge f o r  This reversed effect  of nose bluntness, consisting 
of a decrease i n  the dis t r ibut ion,  i s  apparently associated with the s h i f t  
of the stagnation Une from the  wing leading edge t o  the ridge l i ne  of the 
models with dihedral. 

s/s' > 0.4 

s/s' . The exact location where th i s  separa- 

For angles of a t tack from 00 t o  45O, the  extent of the 

a' 2 - 15O. 
Cp 

Heat Transfer 

The occurrence of natural  boundary-layer t ransi t ion on a l l  configurations 
renders a complex dis t r ibut ion of t he  experimental heat-transfer coefficients 
and limits the application of theoret ical  predictions t o  these measured distri- 
butions. The extent of the wing surface affected by t rans i t iona l  and turbulent 
flow w a s  determined from contour p lo t s  of the experimental heat-transfer coeffi- 
cients,  as i l l u s t r a t ed  i n  figure 13. I n  order tha t  the complete heat-transfer 
distributions over the model be presented, the drawings i n  figure 13 were con- 
structed by unfolding the  model surface area from the ve r t i ca l  plane of symme- 
t r y  about Qi = 00. For configuration 1 a t  M = 3.51, R = 4.1 x 106, and 
a' = Oo ( f ig .  l 3 (a ) ) ,  the  area affected by boundary-layer t rans i t ion  is  con- 
fined t o  the upper and lower wing panels with no apparent e f fec ts  on the wing 
leading edge. Although not presented i n  the figure, similar resu l t s  were noted 
a t  angles of a t tack  of 7.5O and l5O. 
the  t ransi t ion region extends t o  the leading edge, i n i t i a l l y  indicated by rapid 
increase i n  heating rates a t  s/s' = 0.442 f o r  a' = 22.5O. The area of the 
leading edge affected by t rans i t ion  increases with increasing angle of a t tack 
through a' = 37.5O. A t  a' = 45O no apparent regions of t rans i t ion  exis t .  
For the  same free-stream variables, similar results w e r e  noted fo r  configura- 
t ion  3, with one major exception: the experimental data ( f ig .  l3(b)) indicate 
tha t  the wing leading edges are  influenced by turbulence a t  an angle of a t tack 
of 1-50. 
of at tack of 45O. 

A t  angles of a t tack of 22.5O and 37.5O 

configuration 3 was a lso  apparently free of t u r w e n t  flow a t  an angle 

Because of t he  a rb i t ra ry  location of t ransi t ion,  the  major portion of the 
discussion pertaining t o  the heat-transfer data is  concerned with the  measured 
heating ra tes  on the  wing leading edges having a laminar boundary layer (as 
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determined from the contour p lo t s ) .  
obtained from a l l  four configurations are presented i n  tables  V I  t o  M. 

A complete l i s t i n g  of the  measurements 

The ef fec t  of angle of a t tack  on the dis t r ibut ion of heat-transfer coeffi-  
c ient  normal t o  the  leading edge of configuration 1 is  shown i n  figure 1 4  a t  
three spanwise s ta t ions f o r  angles of a t tack  from 00 t o  45O. The laminar swept- 
cylinder theory of reference 10 i s  included i n  the figure f o r  comparison with 
the leading-edge s ta t ions having a laminar boundary layer. For angles of a t tack 
from Oo t o  1 5 O  a t  M = 3.51 and R = 2.90 x 106 ( f ig .  14(a)) ,  the  experimental 
heat-transfer coefficients on the wing leading edge a t  a l l  three spanwise s ta -  
t ions  a re  i n  fair  agreement with the theore t ica l  distribution. 
a t tack  from 22.50 t o  37.5O, only the experimental data a t  the most forward sta- 
t i on  (s/s'  = 0.113) have a laminar boundary layer and are i n  agreement with the 
swept-cylinder theory. 
a l l  three s ta t ions are overpredicted by the theoret ical  dis t r ibut ions.  

For angles of 

A t  an angle of a t tack  of 4 5 O ,  the  experimental data a t  

The heat-transfer-coefficient dis t r ibut ion about the  wing leading edge of 
configuration 1 fo r  a Mach number of 3.51 and a Reynolds number of 4.00 x 106 
i s  presented i n  figure 14(b). The data obtained a t  a Mach number of 4.65 and 
a t  Reynolds numbers of 2.90 x 106 and 4.10 x 106 are presented i n  figures 14(c) 
and 14(d). The heat-transfer dis t r ibut ions presented i n  theae figures f o r  t h i s  
range of variable are similar t o  t h a t  presented f o r  M = 3.51 i n  figure 14. 

The experimental heat-transfer data obtained for  configuration 3 a t  a Mach 
number of 3.51 and a t  Reynolds numbers 2.90 x 106 and 4.00 X 106 a re  presented 
i n  figures l5 (a )  and l5(b). 
number through an angle-of-attack range from -45O t o  45O. 
cylinder theory (ref. 7) i s  included i n  figure 15 f o r  comparison with leading- 
edge data throughout the  angle-of-attack range where the  theoret ical  stagnation 
l i ne  as determined from equation ( 5 )  l i e s  on the  wing leading edge. 
Reynolds number ( f ig .  l 5 (b ) )  for  angles of a t tack  from -45O ( f la t  surface wind- 
ward) t o  7.5O, the  magnitude and dis t r ibut ion of t he  experimental heat-transfer 
data on the cyl indrical  leading edge are i n  fair agreement with theory and i s  
very similar t o  the  experimental data obtained f o r  configuration l , ( f i g .  14(b)). 
A t  angles of a t tack from 150 t o  37.5O, the  mador portion of the data f o r  the 
wing leading edge i s  affected by turbulence; however, a t  
the data a t  
even though the theore t ica l  stagnation-line location a t  the  l a t t e r  angle of 
a t tack i s  on the  ridge l ine.  
negative angles of a t tack  f o r  configurations 1 and 3 and because of the incom- 
pleteness of the data f o r  negative angles of a t tack  f o r  configuration 3 ,  only 
the experimental data obtained a t  angles of a t tack  from Oo t o  4-3O a re  presented 
i n  figure form f o r  R = 2.90 x 106 a t  M = 3.51 and f o r  R = 2.90 x 106 
and 4.10 x 106 a t  M = 4.65. (See f igs .  15(a), l5(c),  and l5(d), respec- 
t ively.)  
ables on the heating ra tes  for  the area unaffected by the  turbulent boundary 
layer was predominantly t o  the magnitude of the heat-transfer ra tes  with negli- 
gible e f fec ts  t o  the  h distribution. 

Measurements w e r e  obtained a t  the high Reynolds 
The laminar swept- 

A t  the  high 

a' = l5O and 22.5O, 
s/s' = O . l l 3  a r e  i n  fair  agreement with the swept cylinder theory, 

Because of the  s imi la r i ty  of data obtained a t  the 

A s  shown i n  figure 15, the e f fec t  of the  range of free-stream vari-  

The e f fec t  of nose bluntness on the dis t r ibut ion of heat-transfer coeffi-  
c ient  on the f l a t  wing i s  shown i n  figure 16 f o r  Mach numbers of 3.51 and 4.65, 
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Reynolds numbers of 4.60 x 106 and 4.10 x 106, and angles of a t tack  from 00 t o  
450. 
the wing leading-edge geometrical stagnation l i n e  and the square data symbols. 
correspond t o  the  data obtained a t  the windward wing-panel center l ine .  
both Mach numbers, throughout the range of angle of attack, the data along the 
wing geometrical stagnation l i n e  indicate no apparent trend i n  nose effect  
greater than the accuracy of the experimental data. The increase i n  h with 
s/s' 
boundary-layer t rans i t ion  and i s  apparently associated with the adverse pres- 
sure gradfent located i n  the  same region, as  mentioned i n  the section en t i t l ed  
"Pressures." 
dihedral. 

The circular  b t a  symbols correspond t o  the  experimental data obtained a t  

A t  

along the bottom center l i n e  f o r  both configurations i s  a t t r ibu ted  t o  

Similar results a re  shown i n  figure 17 fo r  the models with 

The measured heat-transfer-coefficient distributions a t  three spanwise 
s ta t ions along the windward wing panel a t  

sented i n  figure 18 f o r  a Mach number of 3.51, Reynolds numbers 4.10 x 106 and 
2.90 x 106, and angles of a t tack  from 00 t o  45O.  
ured h dis t r ibut ion i s  obtained with V a n  D r i e s t  turbulent f la t -p la te  theory 
( r e f .  13), using measured s t a t i c  pressures, a t o t a l  pressure corresponding t o  
tha t  behind a two-dimensional oblique shock a t  the same angle as  the shock 
inclination on the model (measured from schlieren photographs), and a Reynolds 
number based on the length from the mating l i ne  of the nose-body juncture. 
(See f ig .  1.) The variation of h with angle of a t tack i s  generally approxi- 
mated, but the magnitude of the measured and theoret ical  dis t r ibut ions indicates 
large discrepancies. These discrepancies are  t o  be expected, however, since the 
selection of a location f o r  t he  origin of the turbulent boundary layer was arbi-  
t r a r y  and w a s  assumed t o  remain constant throughout the angle-of-attack range. 

eP/2 of configuration 3 are  pre- 

An approximation of the meas- 

CONCLUDING REMARKS 

The resu l t s  of pressure and heat-transfer measurements on TO0 swept hyper- 
sonic wings with dihedral angles of Oo and 24.3O tes ted  through an angle-of- 
a t tack range from -45O t o  4 5 O  a t  Mach numbers of 3.51 and 4.65 lead t o  the fo l -  
lowing concluding remarks: 

1. For angles of a t tack where the stagnation l i n e  i s  on the leading edge, 
the pressures on the hemicylindrical leading edge of the wings with O0 and 24.3O 
dihedral w e r e  predicted through 60° of expansion by both the  Newtonian and mod- 
i f i e d  Bernoulli equations and by using normal Mach numbers. 

2. For expansion angles from 600 t o  90° on the  model with Oo dihedral, the  
experimental leading-edge pressure coefficients were i n  good agreement with the  
compressible Bernoulli equation. 

3. For angles of a t tack  f o r  which the stagnation l i n e  shif ted from the wing 
leading edge t o  the ridge l i n e  on the  wing with 24.3O dihedral, the  pressure 
dis t r ibut ions on the wing leading edges (now t r a i l i n g  edges) were predicted by 
Newtonian flow using a loca l  surface slope i n  a plane perpendicular t o  the  ridge 
l i ne .  



4. The windward-panel center-line pressures for  a l l  the models were cor- 
re la ted f o r  the Mach numbers and angle-of-attack range of t h i s  investigation by 
the parameter M s in  a, where M i s  the  free-stream Mach number and a i s  the 
angle of attack of the ridge l ine .  
the windward panel of the  body with 24.3O dihedral w e r e  correlated by the  param- 
eter M s in  %ff, where %ff i s  the effective angle of a t tack of the windward 
wing panel. 

Pressures obtained off the center l i ne  of 

5. The windward center-line pressure dis t r ibut ion on the wing with Oo dihe- 
dral was i n  good agreement with two-dimensional oblique-shock theory. 

6. The windward center-line pressure distributions fo r  the wing with 24.3O 
dihedral are i n  good agreement with Newtonian flow f o r  a l l  angles of a t tack 
where the stagnation l i n e  i s  located on the wing leading edge. 

7. The distribution of the  heat-transfer coefficient on the leading edge 
of the wing with 00 dihedral, where the boundary-layer remained laminar, was i n  
good agreement with laminar swept-cylinder theory fo r  angles of a t tack from Oo 
t o  37.5O. 
wing with 24.3O dihedral at angles of a t tack from -45O t o  22.5O on the portion 
of the wing where the boundary layer remained laminar. 
of 4 5 O ,  the  heating ra tes  on both wings were overpredicted by the  swept-cylinder 
theory. 

Good agreement was also obtained with swept-cylinder theory on the 

A t  an angle of a t tack 

8. Throughout the range of variables of t h i s  investigation, there was no 

%I' apparent trend i n  nose e f fec t  on the heat-transfer or  pressure distribution a t  
stations downstream of approximately 4.5 nose diameters. 

Langley Research Center, 
National Aeronautics and Space Administration, 

Langley Station, Hampton, Va . ,  March 25, 1964. 
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APPELNDIX A 

FLOW DEFI;ECTION ANGI;E RELATIVE TU THE PLANE CONTAINING 

THE AXES OF THE WING LEADING EDGES 

The angular stagnation-line s h i f t  @stag i s  i l l u s t r a t e d  i n  sketch ( a ) ,  
which i s  a sectional view perpendicular t o  the wing leading edge of a typical  
blunt wing incorporating dihedral. 

Sketch ( a )  

These angles are fur ther  i l l u s t r a t e d  by the  geometrical model presented i n  
figure 19. 

From the construction of the model i n  figure l9(b) ,  it i s  readily seen 
tha t  the angle adD' i s  a r igh t  angle. Hence, 

The stagnation-line s h i f t  i n  reference 11 i s  defined i n  terms of the 
angle 6, which is  measured r e l a t ive  t o  the plane of the surface with dihedral. 



APPENDM B 

TWSFOFMATION OF SLOPE OF C ~ I N D R I C A L  I;EADING-EDGE SURFACE OF 

BODIES WITH DIHEDRAL I N  A PLANE NORMAL TO THE LEADING 

EDGE "0 THE CORRESPONDING SLOPE I N  A PLANE 

NORMAL TO THE FUDGE LINE 

Calculation of pressure dis t r ibut ion from Newtonian flow based on the free- 
stream Mach number component normal t o  the ridge l i n e  necessitates definit ion 
of the leading-edge geometry i n  a plane normal t o  the ridge l ine .  

A sectional view i n  a plane normal t o  the  ridge l i n e  of a sweptback wing 
with dihedral and with cylindrical  leading edges i s  shown i n  sketch (b)  . 

Sketch (b) 

With the assumption that the  stagnation l i n e  occurs a t  the ridge l i n e  and 
tha t  the loca l  flow governing the pressure dis t r ibut ion on the  geometrical wing 
leading edge is  i n  a plane perpendicular t o  the ridge l ine ,  the Newtonian theory 
can be expressed as: 
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r 

i s  the pressure coefficient a t  the ridge l i n e  and \lr' i s  the t where CP,- 
surface inclination i n  a plane perpendicular t o  the ridge l ine .  

In  a plane perpendicular t o  the wing leading edge, the  leading-edge sur- 
face i s  cylindrical  with radius r. I n  a plane perpendicular t o  the  ridge 
l ine ,  the projection of the cyl indrical  leading edge i s  an e l l ipse ,  as  i s  
i l l u s t r a t ed  i n  sketch (b) .  The intercepts y' and z'  of the e l l i p t i c a l  
leading edge can be readily determined from the geometry presented i n  
sketch (c ) .  

Intersection of plane Plane A: perpendicular 
t o  wing planform and containing leading-edge perpendicular t o  wing 

axi 

Plane perpendicular 
t o  ridge l i n e  

Side view 

Intersection of plane 
\- perpendicular t o  ridge -~ 

l ine  and plane B 

~ - 

plane B: contains 
axes of both wing 
leading edges 

Top view 

Sketch (e) 

-~ 

l ine  and plane B \ .  

plane B: contains 
axes of both wing 
leading edges 

Top view 

Sketch (e) 



Thus, for the y',z' coordinate system, the equation of the ellipse is: 

where a and b, by utilization of sketch (c), can be written: 

P 7 a = r sec E 

b = r i T ]  cos EP 

Solving equation (B2) for y' , substituting the values of the constants a 
and b from equations (B3) ,  and differentiating yield: 

(I*)- 
The right-hand slde of equation (B4)  can be transformed to the unprimed 

z'  = z sec E ~ .  Thus, equation (B4)  becomes: system using the transformation 

Substituting the expression 
equation so that: 

z = r cos 4 into equation (B5)  simplifies the 

20 
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APPENDIX C 

EFFECTIVE A3TGI.Z OF ATTACK 

A geometrical model of a wing incorporating dihedral and i l l u s t r a t i n g  the 
basic angles i s  shown i n  figure 19. 
model d i f fe rs  from the experimental models i n  tha t  the base of the experimental 
models i s  perpendicular t o  the axis  of symmetry and t o  the plane of the leading 
edges, whereas the base of the geometrical model i s  i n  a plane perpendicular t o  
the ridge l ine.  

It should be noted tha t  this geometrical 

The la t ter  model simplifies the development f o r  an expression 
of aeff- 

From the law of cosines and the  a i d  of f igure lg(a) ,  the effect ive angle 
of a t tack  can be expressed as follows: 

cos *ff = ( 0 0 ' ) 2  + (oc)2 - (O'C)2 
2( 00' ) (oc ) 

- - _ _  ( OB)2sec2a _ _  + ( OB)2sec25 -- ( OtB)2cos2r 

2(OB)2(sec a sec 5 )  

sec2a + sec2k - tan% cos+ 
2 sec a sec 5 

cos a&f = 

O'B 
OB 

where tan a = -. 

The angle 5 i n  equation (C2) can be expressed i n  terms of a and I? 
from the  following relat ion:  

thus, equation (C2) becomes: 

sec2a + (1 + tan& sin*) -- tank cos+ cos tIaP.6- = -- 

2 sec a 1 + tan% sin+ \I 
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Substituting the following trigonometric identities, 

sec2a = 1 + tan%, 
and 

cos+ = 1 - sin+ 
into equation ( ~ 3 )  and simplifying yield: 

Equation (C4) can be further simplified by expressing cos %ff in terms 
of sin c+ff as follows: 

or 

sin %ff = sin a cos I' 

. 22 

i 



REFERENCES 

1. 

2. 

3- 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

Stainback, P. Calvin: Preliminary Heat-Transfer Measurements on a Hy-per- 
sonic Glide Configuration Having 79.5O Sweepback and 45O Dihedral at a 
Mach Number of 4.95. NASA TM X-247, 1960. 

Stainback, P. Calvin: Heat-Transfer Measurements at a Mach Number of 4.95 
on Two 600 Swept Delta Wings With Blunt Leading Edges and Dihedral Angles 
of Oo and 45O. 

Gunn, Charles R.: 

NASA TN D-549, 1961. 

Heat-Transfer Measurements on the Apexes of Two 60° 
Sweptback Delta Wings (Panel Semiapex Angle of 300) Having 00 and 45' 
Dihedral at a Mach Number of 4.95. NASA TN D-550, 1961. 

Gunn, Charles R.: Pressure Measurements on the Apexes of Two 600 Sweptback 
Delta Wings (Panel Semiapex Angle of 300) Having Oo and 45O Dihedral at a 
Mach Number of 4.95. NASA TM X-421, 1961. 

Dunavant, James C.: Investigation of Heat Transfer and Pressures on Highly 
Swept Flat and Dihedraled Delta Wings at Mach Numbers of 6.8 and 9.6 and 
Angles of Attack to 900. NASA TM X-688, 1962. 

Seidman, Mitchell: Pressure Distribution for Blunted Delta Wings at Mach 21. 
Tech. Rep. 205 (Contract No. AF 33(616)-6692), Gen. Appl. Sci. Labs., 
Inc., Jan. 6, 1961. 

Burbank, Paige B., and Hodge, B. Leon: Distribution of Heat Transfer on a 
loo Cone at Angles of Attack From 00 to 15' for Mach Numbers of 2.49 to 
4.65 and a Solution to the Heat-Transfer Equation That Permits Complete 
Machfne Calculations. NASA MEMO 6-4-59L, 1959. 

Anon: Manual for Users of the Unitary Plan Wind Tunnel Facilities of the 
National Advisory Committee for Aeronautics. NACA, 1956. 

Taylor, Nancy L., Hodge, Ward F., and Burbank, Paige B.: Heat-Transfer and 
Pressure Measurements of a l/T-Scale Model of a Mercury Capsule at Angles 
of Attack From 00 to %?Oo at Mach Numbers of 3.50 and 4.44. NASA TM X-522, 
1961. 

Goodwin, Glen, Creager, Marcus O., and Winkler, Ernest L.: 
Local Heat-Transfer and Pressure Drag Characteristics of a Yawed Circular 
Cylinder at Supersonic Speeds. NACA RM A55H31, 1956. 

Investigation of 

Cooper, Morton, and Stainback, P. Calvin: Influence of Large Positive 
Dihedral on Heat Transfer to Leading Edges of Highly Swept Wings at Very 
High Mach Numbers. NASA MEMO 3-7-59L, 1959. 

Bertram, Mitchel H., and Henderson, Arthur, Jr.: Recent Hy-personic Studies 
of Wings and Bodies. ARS Jour., vol. 31, no. 8, Aug. 1961, pp. 1129-1139. 

23 

. . . . ... 



13. V a n  Driest, E. R.: The Problem of Aerodynamic Heating. Aero. Eng. Rev., 
vol. 15, no. 10, Oct. 1956, pp. 26-41. 

24 



lation 1 

1.m .m .m 
.qa 
.GI8 
.U3 
. u 3  
.U3 
.u3  
. u 3  
. u 3  
.U3 
. u 3  
A l 3  
.EO 

:% 
.la 
.la 
. Z q  
.W 
.a7 
.W 
.W 
.a7 
.all 
.W 
.=7 
207. 
.W .& 
.254 .* 
. e 4  .& 
,254 
.Pl 
.pl 
.jol 
.jol 
.y1 
.jol 
,331 

.e 

- 
X / n  

0.393 
.Mo 

-.%3 
.524 
.262 
.wo 

-.262 
-.524 
1.159 .m 
.524 
.262 
.Mo 

-262 
-.524 
-.m 
1.159 
1.522 
.785 
.Mo 
-.m 
L.522 
1.886 
1.355 
9 785 
.524 
262 
.wo 

-252 
-.524 
-.m5 
1.355 
1.886 
2.250 
1.518 
.m5 
.Mo -.m 

1.518 
2.250 
.m 
.524 
.262 
.wo 
. .262 
- .524 
-.m _____  
._-__ 
.____ 
.____ 
.____ 
.____ 
.____ 
.____ 
.____ 

1.706 
1.246 
.m5 
.524 
,262 
.wo 

-.262 
-.524 
-785 
?.& 
1.706 
i.162 
L574 
.E35 
.524 
.E62 
.wo 

-.E62 
-.524 
-.m5 
1.974 
i.162 

1.702 
.m5 
.524 
262 
.wo 

- A 2  
-.524 
-785 
1.702 

.m 

.524 

.a52 

.OM 
-252 
-.524 
-.m 

____ 

0.524 
.E62 
.Mo 

-.262 
-324 
1.159 

.@5 

.524 

.262 

.ow 
-.262 
-.524 
-.m 

-1.159 
1.522 

:% 
-.m 

-1.522 
1.886 
1.355 .m 

.524 

.262 

.003 
-262 
-.524 
-.785 

-1.355 
-1.886 
2.250 
1.518 

.m5 

.wo 
-.m 

-1.518 
2.250 

.m5 

.524 

.262 

.wo 
-.a52 
-.524 
-.m 

.524 

_- - __ 
4 
5 
6 
7 

9 
10 
u 
12 

.442 

.442 

.442 
.442 
.442 
.442 
.442 

13 
14 
15 
16 
17 
18 

% 

-.524 
3.706 
2.246 

.785 

.524 

.262 

.Mo 
-252 

21 
22 
23 
24 
25 
26 
27 
28 
29 
jo 
P 
32 

7 
3 
37 
9 
J9 
40 
41 
42 

2 

.m 

.818 

.ala 

.m 

.m 

.a18 

.E18 

.el8 

.ala 

2 
47 
50 
51 
52 
53 
54 

3 57 

58 
59 
60 
61  
62 
63 
64 
65 
€6 

69 
70 n 
72 
73 
74 
75 
76 

79 
80 
81 

2 

9 

3.702 .m 
.524 
.262 
.m 

-.262 
-324 
-.m5 

r3.702 

93 
94 

97 
9a 
93 

z 

C O d  

1, *e 
___  ___  --- 
60 
33 

- jo 
-60 
90 
go 
60 
33 
0 

-33 
-60 
-go 
-go 
go 
go 
0 

-go 
-go 
go 
go 
go 
60 
33 
0 

-33 
-60 
-90 
-go 
-go 
go 
go 
go 
0 

-90 
-90 
-go 
go 
60 
jo 
0 
-3 
do 
-go 
60 
jo  
0 

-30 
do 
60 
33 
0 

-33 
-60 
go 
90 
90 
60 
jo 
0 
-3 
do 
-go 
-go 
-go 
90 
go 

30 
0 

-33 
do 
-90 
-90 
-go 

go 
go 
60 
jo 
0 

-33 
do 
-go 
-go 

i 

--- 

--- 
E 
jo 

- jo  
do 
-go 

.%2 

.wo 
-.a52 
-.524 

.524 

.262 

.Mo 
- A 2  

1 
2 
3 

6' 
8 
9 
lo 
u 
12 
13 
14 
15 
16 
17 
18 
19 
x) 
21 
22 
23 
24 
25 
26 
27 
28 
29 
33 
P 
32 z 
3 
E 
37 
38 

- _- _ _  
44 __ _ _  - - _ _  
I - _- _- __ _- __  _- 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
7 l  
72 
73 
74 s 
9 

2 

79 
80 
81 
& 

85 
e6 
87 
88 
89 
go 
91 
92 z z 
97 
93 
93 

conii 

1, *a 

42 
-45 
60 
jo 
0 
-9 
do 
go 
go 
60 
33 
0 

- jo  
do 
-64 
-go 
go 
go 
0 

-64 
-go 
go 
go 
go 
60 
jo 

-30 
do 
-64 
-64 
-90 
go 
90 
go 
0 

-64 
-64 
-90 ___  --- _ _ _  
0 _ _ _  _ _ _  __- _-_ --- ___  ___  ___ -__ __- ___  _-_ _ _ _  

90 
90 
go 
60 
jo 
0 

-30 
-60 
-64 
-64 
-go 
go 
go 
go 
60 
33 
0 

-30 
-60 
-64 
-64 
-90 
go 
go 

jo 
0 

-33 
do 
-54 
-64 
-go 
go 
60 
33 
0 

-33 
-60 
-54 

B 

rtion 3 - 
X b  

0.39: 
.Mo 

-.39: 
.524 
.262 
.ooo 

-.E62 
-.524 
1.155 
.m5 
.524 
-262 
.Mo 
-262 
-424 - .802 
12l€ 
1.522 .m .ooo -.& 
1.628 
1.886 
1.335 

.m5 

.524 

.262 

.ooo 
-.262 
-524 -.& 
6.424 
2 .a28 
2.250 
i .5 ia  .m .om 
- .& 
1.626 
2.m 
--_._ --___ ---__ 
.OM ---__ ---__ ---__ 

---__ ---__ ---__ ---__ ---__ ---__ ---__ ---__ ---__ 
3.706 
2.246 

.785 
.524 
,262 
.wo 

-262 
-.524 
-.em 
2.4% 
11.053 
5.162 
2.974 

.m5 

.524 
a52  
.wo 

-.e62 
-.524 
-.eo2 
3.246 

3.702 
.m5 
.524 
.%2 
.wo 

-.a52 
-.524 
-.ea2 
4 .% 
7.292 
.m5 
.524 
.a52 
.ow 

-.a52 
- .524 
-.ea2 

2:22 

u 
12 
13 
14 
15 
l6 
17 l a  
2 
21 
22 
23 
24 
25 
26 
4 
28 
29 
jo 
P 
32 

7 
?2 
37 
9 
39 
40 
41 
42 

2 
45 
46 
47 
50 
51 
52 z 
3 
% 

2 

57 

60 
61 
62 

65 
66 
67 
68 
69 
70 n 
72 
73 
74 
75 
76 

79 
80 
81 
82 

85 
e6 
sr 
88 

9 

2 

?J 

z 
91 

5 
97 sa 

b, dcl 
~ --- --_ --- 

60 
jo 

-33 
-60 
go 
go 
60 
33 
0 

-33 
do 
-54 
-go 
go 
go 

-64 
-go 
go 
go 
go 
60 
33 
0 

-33 
-60 
-64 
-64 
-go 
90 
go 
90 

-64 
-64 
-go 
go 
60 
33 
0 

-33 
-60 
64 
60 
jo  
0 
-3 
-60 
60 
33 
0 

-Jo 
-60 
go 
90 
90 
60 
33 

-3 
-60 
-64 
64 
-go 
go 
90 
90 
60 
x, 
0 

-x, 
-60 
-64 
-64 
-go 
go 
go 
90 
60 
jo  
0 

-33 
-60 
64 
-64 
-go 
go 
60 
jo 
0 

-30 
-60 --- 

- 
./n - _____ -____ ---__ 

D.591 
.E62 
.Mo 

-.a52 
-.524 
1.1- 
.m 
,524 
,262 
.ooo 

-.a52 
-.524 
-.e02 
1 . d  
1.522 
.m 
.Mo - .eo2 
1.6% 
1.886 
1.335 
,785 
424 
.262 
.Mo 
-.a52 
-.524 
-.e02 
1.424 
2.028 
2 .m 
1.38 
.m 

-.802 
1.626 
2.440 
.m5 
,524 
.a52 
.wo 

-262 
-324 
-.a02 
.524 
.262 
.Ma 
-.262 
-.524 
.524 
.E62 
.wo 

-.a52 
-324 
5.706 
2.246 
.m 
.524 
.a52 
.Mo 

-.262 
-.524 
-.e02 
a.436 
+.m3 
j.162 a.w . 785 
.524 
.262 
.wo 

-352 
-.524 
-.a02 
5.246 
2.673 
,618 
1.702 .m 
.524 
.262 
.wo 

-.262 
-.524 
-.e02 
6.W r .w 
.?a5 
.524 
.E62 
.Mo -.* 

-.524 

.Mo 

- 

25 



1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
ll 
12 
13 
14 
15 
16 
17 

19 
20 
2 l  

23 
24 
25 
26 
27 
28 
29 
P 
3l 
32 

- 
- 

7 z s 
40 41 

2 

39 

42 

45 
46 
47 -- -- _- -- - - -- -- __ _- 
60 
61 
62 

3 
2 
65 
66 

__ 
70 n 
72 
73 
74 
75 
76 

79 

81 

83 
84 
85 
86 

es 
go 

93 
94 
95 
% 
97 
9 
99 

-_ 
_- 

1 
-- -- 

~ 

0.393 
.mo 

- . 8 3  
.524 
.262 
.mo 

-262 
- .524 
1.159 

.262 

.mo 
-.262 - .524 
- .m 
1.159 

.m5 

.ow 
- .m5 

1.886 
1.335 

.785 

.524 

.E62 

.mo 
-.&e 
-.524 
-.m5 
1.335 
1.886 
2.250 
1.518 

.m5 

.mo 
- .m 
1.518 
2.250 
.785 
.524 
.262 
.mo 

. .a52 

. .524 
- .m5 

:% 

--- 

---__ 

_--__ 
---__ --__ 
._-__ .--__ 
_--__ 
.--__ .--__ 
3.706 
1.246 
.m 
.524 
.E62 .ooo 
. .262 
- .524 
. .E5 
1.706 
i.162 
!.974 
.E5 
.524 
262 
.mo 
.a52 

-.524 
.m5 

, .I62 

1.702 
.m5 
.524 
.262 
.am 
.262 
.524 
.m5 

.m5 

.524 
262 
.mo 
.262 
.524 
.m5 

--__ 
--__ 

---__ 
0.524 
.262 
.OM - .262 - .524 

1 * 159 .m 
.524 
.262 
.mo - .262 - .524 - .785 

1.159 

.m 

.mo . .m5 

1.886 
1.335 .m 

.524 
2-52 
.mo 

-.262 - .524 
- .m5 
1.335 
1.886 
2.250 
1.518 
.m5 
.am 
. .785 
L.518 
2 . 2 5 0  
.m5 
.524 
.262 
.am 

..262 
- 324 
- .m5 

---__ 

---__ 

.--__ 

.--__ 

.--__ 
I--_ 

1.706 
!.246 
.m5 
.524 
.262 
.am 

-252 
.524 

-.m5 

i.706 
8.162 
' 4 7 4  
.m 
324 
.s2 
.mo 
.262 
.524 
.m5 
,.162 

'.w .m 
.524 
.a52 
.mo 
.262 
.524 
.m5 

.m5 

.524 

.262 

.wo 

.262 

.524 

.m5 

---_ 
_-__ 

____ 
---_ 

0.393 
.ax, 

-.393 
.524 
.as2 
.OM 

- .262 
-.524 
1.159 .m 

324 
.262 
.ow - .262 

-324 
-.Bo2 
-1.d 

.m5 

.OM 
-.Bo2 

1 .886 
1.335 

.m5 

.524 

.262 

.mo 
- ,262 - .524 
- .Bo2 
1.424 
2.028 
2.250 

.m 

.mo 
- .Bo2 
1.626 
2.440 

-____ 

-____ 

-____ 

-____ _____  -____ -____ -____ 
-__.. _ _ _ _ _  
-__._ -____ 
__.__ --__- 
-__-- --___ --___ --___ --___ -____ 
3.706 
2.246 

.m5 

.524 

.262 

.ooo 
- .& 
- .524 
-.Bo2 
2.45 
4.053 
5.162 
2.974 
.m 
.524 
.262 
.mo - .E62 - .524 

- .Bo2 
3.246 
7.673 
5.618 
3.w 
.785 
.524 
.262 
.ow 
.E52 
.524 

..Bo2 
1.0% 

1.292 
. e 5  
.524 
262 
.mo 
.262 
.524 
.Bo2 

_ _  _ _  _- 
4 
5 

.l 
9 

10 
u. 
12 
13 
14 
15 
16 
17 

19 
20 
21 

23 
24 
25 
26 
n 
28 
29 
30 
31 
P 

_- 

_- 

7 __  
d 
37 
33 
39 
40 
41 
42 

2 
45 
46 
47 __  -- -_ __  __  -- __  __  -- _ _  
60 
61  
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
r3 
74 z 
G 

1 
2 

79 
Bo 
81 
82 

87 
88 es 
go 
91 
92 
93 

5 
97 
9 
99 

conrianation 4 - 
P, de 

___  _ _ _  ___  
60 
jo 
0 

- jo 
-60 
go 
go 
60 
30 

-3 
do 
-64 
-go 

go 

-64 

go 
go 
go 
60 
30 
0 

-3 
-60 
-64 
-64 
-go 
go 

go 

-64 
.64 
-go 
go 
60 
jo  

- jo  
-60 
-go 

0 

___  
0 

_ _ _  

_-- 
0 

_ _ _  
__- _ _ _  _ _ _  _ _ _  _ _ _  --- ___  ___  
_-. 
go 
go 
go 
60 
jo 

-30 
40 
-64 
64 
.go 
go 
go 
go 
60 
jo 

.jo 
60 
.a 
6 4  
.go 
go 
go 
go 
60 
jo  

jo  
60 
64 
64 
go 
go 
60 
jo  

jo  
60 
64 

0 

0 

- 
4 0  

_ _ _ _  ____  ____  
0.52: 
.a5 
.oo - .a5 

-.52: 
1.15' 
.m! 
.521 
. E 6  
.m - .a5 

-.521 - .eo 
.1.W 

.I@ .ow -.m 
1.6% 
1.3T 
.?a! 
,521 .& 
.OM - .& - .524 - .ea 

1.424 
2.02 
2.w 

.m .ox 
-.Bo; 
l.W 
2.44a 
.m5 
.524 
.262 
.ow 

- .& 
- .524 
-.em 

____. 

---__ 

_____  
-_--- _____  _ _ _ _ _  ___-_ ----- 
_____  ----- _ _ _ _ _  
::E .m 
.524 
,262 
.mo 

. .262 
- .524 
- ,802 
1.45 
1.053 
j.162 
!.%4 
,785 
.524 
.262 
.mo 

. A 2  
-.524 
. .Bo2 
1.246 
1.6n 
i .618 
1.702 
.m5 
.524 
.262 
.ax, 
.262 
.524 

..b02 
4% 
'.W 
.785 
.524 
.262 
.mo 
.262 
.524 
.b02 

26 



c 

TABLE II.- TABUIATIOR OP PRESSURE P S  FOR CONFIOURATION 1 

Orifice 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
ll 
12 
13 
14 
15 
16 
17 
19 
20 
a 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 

39 
40 
4 1  
42 
43 
44 
45 
46 
47 
60 
61 
62 
63 
64 

67 
€8 
70 
71 
72 
73 
74 
75 
76 

79 
81 
83 
84 

87 
88 
89 
go 

95 
96 

99 

3 

2 

$ 

:2 

3 

$ 

0' 

Tt = 575' R; 
pt = 5,041.0' 

.2643 
3325 
.io49 
.185 
.2410 
.I707 
. w 3  
.o080 

- . Olgo 
. a 5 7  
.I707 . a 7 5  
.I531 
,0350 - .0133 - .w12 - .024J+ 
. W 6  - .03?5 
. d o  - .0137 
-.a* 

.0240 

.I531 .e 

.I357 

.0169 
- . a 3 6  
-.o* 
- .Ol33 
- .0028 
-.&2 
- .0514 

- .0557 - .01* - .m73 - .0567 
,0295 
.l357 
.=333 
.1240 
.mu3 

- .0557 
-.&2 
-.&2 
-.06u 
.0240 
.1531 
.la25 
.1240 

-.0073 - .0615 
- .Ol33 
-.&2 
- .0137 
- .0674 

.0l33 

.1240 

.1825 

.1240 

.m69 
- . a 9 6  - .0133 
- .0137 
- .0674 

.0133 . ll8l 

.I707 

.I331 

.om3 - .0676 
- .0674 

.0133 

.1lel 

.1649 

.1240 

.01OB 
- .0615 

0.2351 

. 

7.50 

Tt = $1' R; 
pt = 5,050.0' 

0.1644 
.am 
.2696 
.04W 

.2404 

.2520 

.18% 
- .0353 - .0568 -.om 

.w43 . 2170 

.296  

.I433 

.07W 

.0709 
- .675  

,2053 . @V - .0353 - .or30 - .0730 
- .0407 

.OB26 

. a 5 3  

.a70 . u 3 1  .m ." 

. O W  - .a07 
- .0730 - .0783 

.1994 

.0527 . 0588 

.0709 - .OB36 
- .0353 . on0 
.la20 
. e 5 3  
.lo10 
.OW - .Ob07 

-.0783 - .OB91 
- I0407 

. a 3  

.I879 

.1994 

.W50 

.0648 
,0648 

- .0407 
- .OB91 
- .a07 

,0710 
.I820 
,199'4 
.1192 
.1192 
.ow 

-.&-I5 - . a 9 1  - .0407 
.0593 
.1762 
.I936 . u 3 1  
.0648 

-.062z 
- . a 0 7  

.0652 

.la+ 

.I936 . u 9 2  

.07W 

.loo2 

- .0730 

15.00 

pt - 5,037.0' 
Tt = 95' R i  

O.ll84 
.2415 
.3762 
.0082 
.0481 

.P94 
-.e66 - .OB91 
- .0728 
.04n 

:::g 

,2121 
.3-3 . 2830 
. m45 
.1924 
-.w 
.mo4 

- .of573 
-.w4 - .0997 
-.OB35 

.0248 

.2004 

.3mi 
,2529 . m45 
,1803 
,1742 

-.0673 
-.0997 
- . w 7  

,2045 
.le63 
.1984 

- . w 7  -.m2 . ole9 
.1no 
.2942 
. e 9 0  . 2166 

-.0673 
-.@l 

- ,0728 
. os0  
.m 
.a25 
.2529 
. 2 s 7  
.1924 

- ,0728 - ,0835 - .0944 
- , 4 8 2  
.02@ . In0 
.v66 
.r(70 
.24& 
.1@4 

-.0782 
- .0673 - .0728 

.0130 

.1653 

.v66 

.m0 

.2469 - .043 - .0513 

.0189 

.14n 

.2707 

. m o  . 2529 

.1924 

- .OB91 

C p  at a of - 
22.5O 

Tt = 93'  R; 
pt = 5,W2.0s 

0.0943 
.2404 
.5091 

-.ax33 
.0185 
. 296  
.4624 
.5048 - .078j 

- . OB36 
- .m91 

.ole5 

.2Lu 

.433l 

.47w 

. 4 w  

.944 -. 0783 

.2053 

.)go3 - .0783 
- .OB3 - .0783 - .0783 
.ooog 
.2W3 
, 3 9 1  
.4%6 
,4145 
.3724 
.3@3 

- ,0783 
-.0783 - .0783 

,4024 
,1936 

.3724 
,3963 -. 0783 

-.OB36 
- .0050 
.1820 
.3923 
,4507 
,4205 

-.OB36 
- . 0783 
-.Om3 - .OB91 

.0243 
,1879 
.37'17 
. U 6  
.4446 
.4084 

- .0675 
- ,0730 
- .0730 - .0730 
- .a350 
.la+ 
.3397 
.4326 
.4326 
,3903 

-675  
- . w 5  - .0675 
- .0226 
.1410 
.339 
.465  
.496  -.@Ea -.@a 

- ,0167 
. i n 9  
.3104 
.4145 
.4326 

30.0' 

Tt - 584' R i  
pt - 5,044.0a 

o.on2 
,2234 
,6153 - .0137 
. m u  
,2234 
.5510 
.7u2  - . OB36 

- .0944 
-.w -.w 
. I999 
.5U8 . €870 
,6568 
,6326 

- . a 9 1  

,6326 - .@4 

-.OB36 - ,0891 

,1940 

- .OB36 

- .0224 
,1940 
,4807 
, 6 9 6  . a+7 
.5965 
,6025 

- .@44 
- . w 4  
- . OB36 

.1883 

.6326 

. a 6  

.6265 
- . OB91 
-.0944 
- .0224 

.1707 

.4692 

. a 4 7  

.Gal 
- . OB36 
- . OB91 
- .OB36 
- . OB91 
.mu 
.1766 
.439  
,6265 
. a 9  
,6447 

- .07W 
-.Om3 
- ,0729 - .0783 
- .0283 

,1357 
,3754 
.5723 
,6628 
,6326 

- .0674 
-.0674 
-.0729 - .Ob57 

.io05 

.35a 
,5542 
,6326 - .0674 

-.0621 
-.a457 

,0713 
,3169 
.5179 
,6086 

37.5' 

pt = 5,055.0a 
Tt .L 584' R i  

0.0652 

.74s  
-.0083 
- .01@ 

.6492 

. 2170 

,2170 

,9350 
-.we3 - .0783 
-.430 - . O l d  
.I994 
,6201 
.9- 
.9449 
.9=9 - ,0783 
~ 9 3 6  
.go28 - .0730 

-.0730 

-.0675 
-.oj41 

,1936 
.5617 
.E545 
.9=9 
.a786 
.e967 

- ,0730 
-.%E - .0675 

,8907 
.9oa 
.9=9 

-.&I5 
-.0675 - .04w 

.15V 

. 5 w  
,8245 
,9269 

- ,0675 
-.0622 
- .06n 
-.ME 
- .0226 

.1586 

.4739 . n o 1  .e 

.9149 
-.0622 
- ,0622 
- .0622 
-.*a3 
-.049 

.3747 

.m7 

.7943 

. 9 m  - .05€8 
-.0622 
-.*€a 
- .*17 

.06p 

.3514 

.6314 

.a124 
- 
- . W 5  - .0517 
.0417 
.3047 
.5833 
.n62  

- .0730 

,1762 

.loo2 

45.0' 

Tt - 585' R i  
P+. = 5,042.0a 

0.0537 
,1357 
,698 

-.0082 
- . 0340 
,1531 .521e 
.9465 

- .07* 
- , 0 7 3  
- , 0 7 3  
-.0=,40 

.1531 

.5977 

.9646 
1.1519 
1.139 - ,0674 

,1590 
1.1035 
- .06iL - .0674 
- .0674 
- ,0674 
-.0516 
,1649 
,5686 
.9707 
1.1640 
1.1640 
1.2303 
- ,0674 
- .0674 - .0674 

.1473 
1.1459 
1.m2 
1.2424 
- .0674 
- .06u  
- .e574 .1m 
.5744 
.928 

1.1940 
- ,0674 
- ,0621 
- .0621 
-.a21 
- .039 

.1240 

.@66 

. e 9 3  
1 . ~ 1 7  
1.2364 
- ,0621 
- .0621 
- .0621 
- .06U 
-.@74 

.0596 
,3580 
.7413 

1.0612 
1.2122 

apt is in lb/sq ft. 
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TABLE II.- T A E ” I O I I  OF ~~ nsAmTRplwTS FOR C O ~ o m v L p I O N  1 - Continued 

Orifice 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
ll 
12 
13 
14 
15 
16 
17 
19 
m 
21 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 

35 
36 
37 
9 
39 
40 
41 
42 
43 
44 

47 
60 
61 
62 
63 
64 

67 
€a 
70 
71 
72 
73 
74 
75 
76 

79 
81 
83 
84 
85 
86 

89 
go 
93 
94 

3 

:’6 

2 

z 

2 

2 
99 

00 

0.2043 
.2413 
.I550 
.ma 
* 1633 
.a67 
.14m 
.OB31 
.-7 - . o1n 
.0428 
.I509 
.1%1 
.1304 
.0366 - .0142 

-.mi5 
- .0252 

.1920 
-.03% 
.-7 

-.cog 
-.0366 

.0240 

. I 9 7  
2878 
.m1 
.Ol% - .0397 - .0185 

- .01m 
.m12 

-.ale 
-.0479 

.1797 
-.0482 - .0142 - .mi5 
-0479 

.0315 

.1m 

.1674 

.lo16 

. a 9  
- * 0397 
-.0064 
-.0064 
- 4 9 3  

.0315 

.lj46 

.1633 

.io16 
-.0015 
-.924 - .0354 
-.oca 
- .0101 
-.0630 

.om4 

.loss 
*I633 
. W 7  
.029 
. a 9  

-.w7 - .0101 
-.0630 
.om1 
.0976 
.I509 
.W76 
.Ol% 

- . 0 2 q  
-.06yJ 

. o m  

.lo16 

.I509 

.lo16 

.Ol* 
-.0524 

7.50 
T t  - 593’ R; 
pt = 7,034.0a 

0.1359 
. a 9 1  
.2&8 
.0154 
.w39 
.2365 
.2491 
.1654 

-.ow 
-.&% 
-.0%7 
.a97 
. a56  
.2323 . 1309 
.973  
.0616 

- -on3  . .=YJ 
.0399 
-.a26 - .OB11 - . OB51 
-.0503 . on0 
.m30 
. w 4  

. a 3  
-0529 
.o486 -.&a -.a11 

-.Em 
.I945 
.03% 
. a 3  
.0573 - .0967 - .0426 
. a 5  
A 6 2  
.EO30 
.W18 
. a 3  
-.04a - . w35 -.w3 
- .097 
.oSel 
. I 9 3  

. a 3 3  

.0399 

.973  -.&a 
-.&% 
- . w 7  

.0686 

.lam 
-1945 
.=35 
4 2 9  
.&16 

-.&% 
-.1w 
-.0464 
.05a 
.1694 
.1862 
.lo92 
.0616 

-.OD5 -.*a 
. m 3  
.1610 
. I 9 3  
.lo92 
.929 

.1m5 

-.0503 

_ .  
15. oo 

T t  = 59” R; 
pt - 7,201.0a 

0.0807 
.2446 
.379 - .0179 
. a 0  
.2364 
-3552 
. 3 m  

-.0594 -.a58 
- .0745 
.a9 . u60 
e3307 
.2815 .* 
.1927 - .0896 . m% 
.I927 

- .&31 
- .0933 - .097l 
-.0@2 . 0 3 4  
.m36 
.3019 
.25Q . m54 
.la42 
.I757 

- .e669 
- . w33 - . 0971 

.I954 . 2011 

.la2 

.1%9 
-.0971 - .0745 

.0193 

.I791 . 29% 

. a 3  . a9 
- . a 9  
-.0933 
-.0933 - .0707 

.05= . la72 

.2356 

.e18 
-2350 
.2350 -.w 

-.os9 
-a396 
-.445 

-0233 
-1791 
. m 4  
.m2 
.m2 
.a11 - .0707 

- . a 9  
-.0707 . o i l i  
.1@ 
. m 4  
.*15 
.S i5  

-.OS7 
-.a05 

.0152 

.1462 

. m 3  

.B15 

.e18 

c, a t  a Of - 
~ 2 . 5 ~  

pt = 7,a5.Oa 
T t  = Seeo R; 

0.0435 
.2315 
.5013 
-.0406 
.m26 
. q 4  
.4m 
.5000 - .0746 

- - a59  - ,0933 
.m26 
.241 
.42@ 
.4746 

.3735 

.3735 
- . m 3  -.ma 
- .0783 

.1824 

.4029 

.377? 

.3945 - .wa3 - .m20 
- .01@ 

.1@5 

.3910 

.!+494 

.419 - .0746 
-.q46 - .0746 
-.0@3 
.Olga 
.1865 
-3747 
.a94  
.a94  
.397 - .0708 -.we 

-.qca 
-.qca - .Ol* 
.1621 
.33@ 
-4452 
.a94 
.40@ 

- .0670 - -995 - .0633 . .0’101 

30.00 

T t  = 585’ R; 
pt = 7,m.oa 

0.0274 
. a60 
.6174 - . o a 1  

- . m 5  
.2200 
-5519 
.-I043 - .0745 

- .0745 - .0745 
- .0136 

-1995 
.5232 . €874 
.65n 
,6323 - .0@2 
-1913 
. 6 3 ~  -.@a 

-.0@2 
- .0320 - .08m 
- .029 

-1913 
.4@1 
.a50  
-6535 
.6070 
.€€I28 

-.os58 
-.a320 
-.@a 

.1791 

.6366 

.6281 

.65n 
-.08m -.“ - .090 
.16m 
.469 
.a08 
. 65n  - .0782 
-.m2 
-.482 
-.m2 
-.w 

.I709 

. a13  

. a50  

.€a74 

.a74 

-.445 

-.os1 
.lj40 
.379 
.5@9 
.66m 
.a08 - .&31 

-4594 
-.9* 
-.0463 
.loll 
.3593 
-5562 
.6281 

-.9* 
-.e94 
.0766 

- .0707 
- .0745 

- .0707 

- .a63  

.3& 

.5=3 

.619 

37.50 

pt = 7,207.0a 

0.0131 

T t  = %So Ri 

. a56  

.7476 - .033l - .o1n 

.21% 

.6575 
. w 3  - .0745 

-.w45 - .0745 
- .o1n 
. m33 
.6207 
.9273 
.%94 
,9400 

.9188 
- . a 9  
-.w 
-.&9 - .07& - .os2 

. a69  

.5553 
8 6 9  
.9357 

-.w 

- .07@ 
.la69 

:;;2 
- .Or08 
- .07& 
.1706 

.9146 

.go61 

.94m 
-.&9 - .0669 
-.0464 
.15W 
.597 
. a93  
.94m 

-.0669 -.om 
-.&32 
-.0632 - . 069  

.15co 

.479 
-79m 
.9188 
,9568 

-.E95 
-.0632 
-.995 
-.995 
-.W6 .w* 

.3752 

.6@1 

.ea92 

.94m 
-.0595 
-.956 - .956  - .@46 

45.0° 

T t  r 585’ R; 
pt - 7,182.oa 

0.0115 
.1512 
.6650 - .0251 

-.0337 
.1512 
. a75  
.969 - .0592 - .0630 

-.0630 
- .0337 . 1594 
.6b0 

1.0547 
1. m74 
1.1396 
- .W92 

.1594 
1.1226 
- .w92 - .0592 
- .W92 - .0554 
- .0502 
.16n 
.5@7 

1.0462 
1.1g04 
1.1819 
1.269 
- .05% 
- . e54  - ,0592 

,199  
1.1693 
1.2456 
1.23% 
- ,0554 
-.9% 
4.0% 

.9* 
1.2159 - .W92 
-.992 - .W92 
- ,954  
- . a m  
.=9 
.4@33 
.9148 

1.1353 
1.2753 - .0554 
- .e92  
- .954 
- .992  -.@a 
.0567 
.3567 
.7451 

1.0845 
1.2456 
-.0592 - .0592 
-.9% -.w 
.0320 
.389 
-69% 
.9996 
-.0516 
-.0516 
- .902 
.0w4 
.2745 
.6W 
.9403 

.1266 

*pt is in lbjsq it. 
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oririce 

9 
10 
ll 
12 
13 
14 
15 
16 
17 
2 

35 
56 

39 
40 
41 
42 
43 
44 

z 

45 
46 
47 
60 
61 
62 

2 
B s 
70 n 
72 

- 
~~ ~ 

00 

T t  = 604O R; 
pt = 8,645.0.3 

0.2933 
. a 9  
.1793 
. l 5 9  
.le81 
.2494 
.1793 
.15u 
.0147 - .mi6 
. W 9  
* 1793 
.246 
.179 
.914 
-.0027 

.008r -.a 

.2232 - . 0117 

. a 7  
-.a 
.a69 
.1705 
.2318 
.I705 
. a 2 4  - . O l l 7  - . oll7 - . On7 
. d 7  - .mi6 
-.0176 

- . o n 7  
-.Oll7 
.m -.a 
. W 9  
.la . a 4 5  
.I529 
.a24  

-.on7 
. d 7  
. d 7  -.a 
. 6 3 1  
.I793 
.297 
.I529 
.0333 - . o n 7  

- . oll7 
. d 7  
,0067 -.a 
. W 9  
.1617 . a 4 5  
.1617 
.0514 
.0155 

-.WF( 
. 6 7  -.a 
. 6 3 l  
.I529 
.w7 
-1529 
.914 
.a24  -.a 
. 6 3 1  
-1529 
.w7 
.16l7 
.914  
.oo& 

-.W16 

.2232 

7.50 

T t  - 6ooo R; 
pt = 8,649.P 

0.2581 
.*I 
a 4 5  
-11% .m 
.2494 
f q 5 7  
.2414 -.a -. 03% - . m i 6  .m 
.246 
.2669 
.1601 
.W& 
.0@6 

-.03% 
.2318 .a - ,0176 - .03% 
-.a18 -.a 

.lo92 

.2318 

.a94 

.142O .m .a 

.0605 
-.om - .03% - .Ob18 
.2318 
.6s5 
.0605 
.0786 
-.a18 - .W16 
.loo4 . a 4 5  
.246  
.1420 .m -.w 

-.03% 
-.&la 

. a 7  

.la33 

.n32  

.246  

.=39 .m 
.0@6 -.om -. 03% - .a18 - . mi6 
.lo92 
.2232 
.2406 
.15u 
.15u 
.0786 - .0176 - .0176 
. w 7  
.loo4 
.w7 
.2318 
.15ll 
.e076 
- 6 7  
. a 7  
.lo92 
.w7 
.a06 
.15ll 
.0876 

15.0" 

C, at a of - 
22.5O 

.w7 

.4334 

.4947 

.495  -.om - .0258 
- . o a  
-.o* 

.0653 

.2232 

.4766 

.4766 

.46D 
- .0176 - .ol76 - .0176 - .0176 
.a80 
.2057 
.%lo 
.4766 
.4766 
.4132 
-.a - .mi6 
-.oog6 

-0392 
.le81 
.%lo 
.4766 
.4766 - .mi6 - .W16 
.0392 
.16l7 
.563 
.4766 
.4766 

.4Wl 

30.00 

T t  - 600' R; 
pt - 8,646.e 

0.2057 
,2145 

~ 

- . o j j e  
.0392 . u 4 5  
.5299 
.6934 
. a 8 4  
.6394 
-.a18 

.2232 

.Q84 - .03% 
-.03% 
-.03% 
-.03% . o a 6  

.2232 

.5=3 

.6665 

.6665 

.6= 

.6122 
-.03% 
-.03% -. 03% . a 4 5  

.6575 

. 6 a 3  

.6394 
-.03% 
-. 03% 

.Oa6 

.1%9 
-5035 
.6665 
.6756 

- e  03% - . 0258 -.om - .03% . o m  
.w7 
.4686 
.6484 
,6847 
.6394 -.om 

- . om -.om - .OS8 
.03& 
.I793 
.4159 
.603l 
. a 7  
. a84  - .0176 - .0176 - .0176 . ou6 
.1617 
,4159 
.5941 
. a 5  - .0176 - .0176 
.02l6 
.1356 
.%lo 
.5669 .a& 

37.50 

T t  = 602" R; 
pt = 8,640.08 

- 

0.1969 
.w7 
-7052 
. l o 3  
.0392 . u 4 5  
.6263 
.91% 

- .0176 

. O W  . a 4 5  

.6175 

.9015 

.9&7 

.9015 - .0176 

.2232 

.e89 - .0176 - .0176 - .0176 - .0176 

. O M  
-2057 
.5650 
.a474 
.g106 
A562 
.e653 - .0176 

- .0176 
-.0176 
.297 

-8743 
.e99  - .0176 - .0176 
.0128 
.I793 
.5475 
.e33 
.916  - .0176 

- .0176 
- .0176 - .0176 

.0304 . le81 

.5123 

.7931 

.9106 

. W 9  -.a -.a -.a -.a . 0128 
,1529 
,4246 
.m6 . am3 
.93n  - .0176 - .0176 - .or76 
.0040 .m .un 
.@9 
A562 - .0176 - .0176 
.oo40 
.loo4 
.37= .a& 
.e394 

- .0176 

- .0176 

45.0' 

T t  - 600' R; 
pt - 8,641.0" 

0.1969 
,1268 
.4774 

.1& 

.4422 

.7659 - .0176 - . o s 6  
-.om 

. O M  

.1444 

.4947 . 8112 

.91% 

.9740 
- . O H  
.1617 
.%59 - .0258 - .O@ - .0176 - .oi76 
.0040 
.1705 
. 5 w  
.9106 

1.0462 
1.0733 
1.1549 
- .0176 
- ,0176 
- .0176 

.1705 
1.0824 
1.14% 

:% 

1.1908 - .0176 
- .0176 

.0040 

.1529 

. 5 ~ 6  

.9740 
1.17w - .0176 - .m76 
- . O H  
-.o* 
.0u6 
,1705 
. 5 w  
.9196 

1 . d 6  
1.1908 -.om 
- ,0258 - , 0 2 9  
- . O H  
.0040 .m 
. 3 9 3  
.E69 

1 .952  
1.2361 
-.o* 
- . O H  -.om 
- .016 

. a 2 9  . p10 

.74@ 
1.0281 -.e 
-.OH 
- .0136 

. e 3  

. a 7  .9w 

. 3282 

apt is i n  lb/sq pt. 

29 



I 

TABLE II.- T-OA OF PRgsSuRE -S FOR C 0 l W I G W " I O A  1 - Concluded 

(a) W = 4.653 pt," = 12,240 lh/sq ft  

oririct 

- 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
ll 
12 
13 
1 4  
15 
16 
17 
19 
m 
a 
23 
24 
25 
26 
fl  
28 
29 
30 
31 
32 
33 
34 
35 
36 

39 
40 
41 
42 
43 
44 
45 
46 
47 
60 
61 
62 

65 
66 
67 €a 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
81 
83 
84 

87 
88 
89 
90 
93 
94 
95 
96 
97 
98 
99 

3 

2 

2 

- 

00 

0.2427 
.26U .w 
.U02 
.Bo9 
.2427 
.I747 
.U36 
.ma - .0148 
.0419 
.1747 
.2303 
. l a 5  
.W50 - .m24 . m39 

-.om6 
.2241 - .0150 
.ma 

-.0092 - .0206 
.0362 
. l a 5  
.2241 
.1624 
.0422 - .0150 

-.&6 - .m24 
.m21 

-.w2 - .0263 . a 7 9  
-.0150 
-.&6 - . m24 - .0263 

.@77 

.1562 

.m55 

.15m 

.03P - .015o 
-.W36 - .m36 
- .0263 
.a77 
.1747 
.I995 
. 1 4 9  
.OS5 - . OU4 

-.0150 
-.my5 
-.c@ 

.0419 
,1500 
. m j 5  
.15W 
.OM6 
.OM6 - .m24 - .m36 - .0263 
.@+TI 
. 1 4 3  
.I995 
.15m 
. a 2 2  
. a 2 2  

-.om6 
.an 
.1500 
.I933 
. 1 5 ~  
.OM6 - .W24 

- .0263 

7.50 

T t  - 60p R; 
pt = 12,W.d 

0 * 1879 
..E560 
. s o 7  
.0651 
.=35 
.2436 
.2682 
.*7 

- . o m  - .0376 - .0147 
.loll 
.23U 
.2560 
.1639 . @W 
.@e3 

-.a33 
.2249 
.0745 - .0262 - .a33 

-.0489 - .0147 
. l o l l  
,2249 

-.wo 
.m7 . d 3  
. 2 3 ~  
.I* 
.@W - .0318 

-.0489 
-.OM9 
-.oogo 

.=35 

.m63 

.2249 

.1320 .aw 

.0745 - .0318 
-.a33 
-.0489 
-.oogo 

. a 7  

. m 3  

.&ai 

.1512 . w 3 7  

.@J9 - .0376 
-.0489 
-.w34 
.@26 
.1*1 . U87 
.1448 
.a309 -.e 

-.0034 
. m 7  
.I879 . a?3 
~ 5 1 2  
.@73 

15.00 

Tt = 6 0 3 O  R; 
pt = 12,265.0a 

0.1562 
.2489 
.3970 
-0533 
.0698 
.2489 
.3786 
. W O  - .0319 

-.0377 - . O m  
.0698 
.2303 
.3m 
. 3 w  . a 4 3  . m i 6  -. 0377 
.2241 
.*o 

-.0319 - .0319 
- .0319 - .Ojlg 

.0636 

.2241 

.3352 
,2844 
. 2 q 1  
.I952 
.1952 - .0263 - .03lg 

- .0319 . a 7 9  
,2271 
,2016 . a 4 3  

- .0319 
- . o s 3  

.0574 

.2055 

.3m .en 

.2397 - . 0263 
-.0319 - .0319 
- ,0263 
. a 2  . a 7 9  
.3228 
.2844 
.2461 
.2461 

- .OS3 
- .0263 

- .0263 

- .0263 
.c636 
.=55 
.3044 
.3035 
.BO7 
. d o  

-.om6 - .0148 
-.O& 

.0512 

.1995 

.>lo6 
* 3035 
.2652 - .m92 

- .0148 
.0574 . l a p  
,3106 
.3w . f l80 

C, at a of - 
22.50 

Tt = 604' R; 
pt = 12,235. or 

0 .194  
.2249 
.SO35 
.OM0 
.0392 
.23ll 
.4726 
.5282 

- ,0376 
- .0376 
- .a33 

.0392 

. a 8 7  

.4540 

.5026 

.4& 

.4& 
- ,0376 

. a 8 7  

- .0376 
- .0376 
- .0376 
-.a33 

.033 

.&7 

.4231 

.4nO 

.4324 

.390 

.%76 
-.a33 - .0376 
- ,0376 

. a 8 7  

.4324 

.3940 

.4196 

, ,4132 

- . OC6 
- . a 3 3  

.0267 

.m3 

.4231 

.U98 

.4516 
- .0376 
- .OX6 
- .0376 
- .0376 

.0578 

.a25 

.3983 

.4706 
,4706 
.4196 

- ,0262 
- .0318 
- .0318 
-.0376 
.033 
.1941 
.3736 
,4644 
.4706 
.4132 

- . o s2  - .0262 - .0318 
.0267 
.1754 
.3736 
.4706 
.4706 

-.om - . om5 
. o s 7  
.1506 
.3550 
.4706 
.4&4 

30.00 

Tt = 604' A; 
pt = 12,217.0' 

0 .139 
.2063 
.5903 
.0480 
.0267 
.a3 
.54@ 
.6944 - . O X 8  - .OX6 - .0318 
.033 
. a 6 3  
,5222 
.a0 
.6432 
.6304 

- .0318 
.a25 

- ,0318 
- .0318 
- ,0318 

,2187 
.5w7 
. a 1 6  . €816 
.6304 
,6304 

- .0318 
- .0318 - ,0318 

.2125 

. 6 a  
,6368 
.6€&9 - .0262 

- .0318 
.0145 
.1941 
.5035 
. 6 ~ 2  
,6880 

- .0262 
- .0262 
-.0262 
- .0262 

.0392 

.m3 

.4664 
,6624 
,6944 
.6560 

- . o m  
- .0262 - .ox52 
- . o s 2  

. a 3 2  

- .0318 
.0145 

- . om05 - . om5 - .om5 
.&3 
.1444 
. 4 a 5  

2% ..~ 
- .Ox)> - .om5 
.&3 
. W 9  
.3674 
,5666 
.6560 

37.50 

Tt = 604' R; 
pt = 12,233.0a 

0.1259 
.m3 
.TO17 
.651 
.0267 
.a3 
.6fl4 
.9244 

- . o m  
-.OW - .02@ 

.0267 

.a25 

.6212 

.91& 

.9372 

.9U6 - .02@ 

.21* . SSSS - .02@ 
-.ow 
- .02@ -.ow 

.0@3 . a25 

.5654 

.a604 

.9244 
,8732 
3796  

.9l l6  
- .0147 
- ,0147 
. oc83 
.le16 
.5470 
.e348 
.93@ -.ow 

- . Om5 
- ,0147 
- .0147 

.0267 

.la79 

.49D 

.7966 

.9180 
,9626 - . ow0 

- ,0147 
- .0147 - .0147 

.@3 

.1444 
,4294 
.7262 
. 9 9  
.9690 - . o w  

-.0147 
- .0147 
-.cc41 

.U97 
A045 
,7070 
.86€8 

- .0147 
- .0147 
-.0041 

,0949 
.3674 
.65& 
.&76 

45. Oo 

Tt = 604' R; 
pt = 12,247.0a 

0 . ~ 3 0  . ~ 3 0  
.4773 

.&1 

.1a4 

.4463 
,7431 - . O M  

- . O M  
- .0148 
.&1 
,1378 
.4897 
.a195 
.9280 
.9661 

- .0148 
.1562 
.9724 - .0148 

- .0148 
- .0148 
- . ow3  
-.cc43 

.1624 
,5267 
,9280 

1.0680 
1.0744 
1.1573 - ,0148 
- ,0148 
- .0148 

,1624 
1.W99 
1.1637 
1.&2 
- . o m  
- .om3 
-.0043 

.1562 

.57& 

. 9 w  
1.1763 
- . o m  
- .0148 
- .014e 
- . O M  

,0205 
,1624 

- ,0092 
- . w 2  
-.od+3 

.1068 

.3970 

.7622 

.WO 
1.2018 - .0206 - .0148 - .Dl48 - .02e 
.@22 
.3786 
.7431 

1.02% 
-.0m6 
- . O M  
- .0167 

.0574 

.3228 

.6731 

.9724 

apt is i n  lb/sq ft. 



TABLE =I.- TABULATION OF PRESSURE -S FOR CONFIWRA!I'ION 2 

Orifice 

4 
5 
6 
7 
8 
9 

10 
ll 
12 
13 
14 
15 
16 
17 
19 
20 
21 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
9 
39 
40 
41 
42 
43 
44 
45 
46 

6l 
62 
63 
64 
65 
66 
67 
68 
70 
71 
72 
73 
74 
75 
76 

2 

n 
78 
79 
81 
83 
84 

87 
88 
89 
90 
93 
94 
95 
96 
97 
98 
99 

2 

00 

T t  = 581° R j  
pt 5,a5.0a 

0.1049 
.1766 
,2234 
.I999 
. u 3 5  
.0133 
.0025 
.0295 
.1414 
.1940 
.I473 
,0350 . 0048 
. 0108 
.1825 

.w25 

.0025 - .01go 
.0l33 

- .0137 

- . O l j j  

:g 
.1240 
.0048 

- .0254 
- .0012 
- ,0012 
- ,0028 
-.0028 
- ,0244 
.la* - .0315 

- ,0073 - .W73 - .0352 
,0240 
.1357 
.18* 
,1240 . 0048 

- .a96  - .0028 
.0025 

- ,0567 
,0349 
. l a g  
.1940 
.1357 
,0048 

- -0557 -. 0557 
,0025 - ,0028 

-.0567 
,0240 
.1414 
,1940 
,1357 
.02% 
,0290 

- .w12 
.0025 

- .0567 
.0295 
.I298 
.la25 
.I298 
.0108 
.0048 

- .0567 
.OW5 
-1357 
.1766 
-1357 

-so375 
.0169 

7.50 

Tt = 580° R; 
pt = 5,037.0a 

0.0566 . l l26 
.mo4 
.2474 
.la63 

- .0242 
- .0404 - .0242 

,0775 
.1n2 
.1w . 113 
.0714 
. 6 5 4  
-.&a3 

.1594 

.0593 
-.035l - .0673 
- .673  
-.04p 

.0540 

.1712 

.la88 

.0956 

.0533 
,0654 
,0533 

- .0404 
- .0782 - .0728 
,1712 
.0593 
,0533 
.0474 

- .0782 
-.0404 

.0598 

.1712 

. l e a  

.0896 
,0413 

-.bo4 
- ,0782 
- .08g1 
- .0296 

.0*9 

.I288 

. a 6 3  

.0956 

.0533 

.0654 
-.0404 
- .0728 
- . a 9 1  
-.a04 

.0716 

.la29 

.mo4 

. u 9 9  

.0593 

.0654 - .0673 - . 0891 - ,0351 

.0598 

.1p2 

.I945 

.0593 - ,0513 
- . O j p  

.0657 

.1653 

.1945 

. =s9 

.on5 

cp at a of - 
1 5 . 0 ~  

p = 5,028.0a 
Tt = 5800 R j  

0.0300 
.07@ 
.&a 
.3241 
.j140 

- .0350 - .0673 - .0566 
,0425 
,1712 
,271.3 
.2474 
.1g28 
.1807 

-.a35 
.I657 
.1g28 - .0512 

-.ago 
- . e 3 5  - .0781 

.01g1 

.I775 

.2831 
,2535 
.I989 
.1g28 
,1686 

-.0566 
-.0890 
- .&go 

,1775 
.2353 
.la68 
.1@6 

- .og44 
- .0728 

,0191 
.1TI5 
.a31 
.2535 
.1989 - ,0673 - .og44 - . a g o  

- .0619 
.of31 
,1950 
. e 4 9  
.2656 
.2353 
.a10 

- .G13 
- .@go 
-.a335 
- .0728 

.0307 

.la34 

.a31 
,2836 
,2776 
,2050 

- ,0835 - . a 3 5  
- .0673 
.01$ 

. a 9 7  

. a 9 6  - .0566 - .061g 

.0250 

.1481 

. T I 2  

.&97 

.2656 

.1716 

.283l 

22.5O 

pt = 5,@+3.0a 
Tt = 5820 R j  

0.0133 
.ojo2 
. m 3  
.3930 
.4757 

-.0567 - . 0836 - .a91 

- ,0944 
.1649 
,4395 
,3610 
.3368 

- . 0891 - . 0891 
- ,0165 

,1649 
.3637 
,4274 
,3792 

- . a 9 1  
- .08g1 
- .a391 

.0187 
,1825 
,3696 
.4395 
,4395 
.3792 - .0836 

- ,0891 
-.a391 
- .a391 

- ,0783 

- ,0107 
,1590 
.3345 
.4334 
.4515 
.3911 - ,0729 

- .0674 
- .0674 
- .0224 

.U51 

.3345 

. 4 n 4  

.4334 - .0567 - .0514 - .0224 

.lo64 

. 3 l l O  

.4w2 

.4153 

30.0° 

T t  = 585O R; 
pt = 5,&5.Oa 

o.ooT, 
,0187 
.1940 
.?925 
.6991 

-.0729 - .0944 - .0944 . wll 
.1707 
.4633 
.6568 
.6507 
.6265 

. l a g  
,6447 

- . 0836 - . a 9 1  
- . 0891 - .08g1 

,1707 
,4633 
.6507 
. a 4 7  
.6507 
,5965 - .0836 

- .08g1 
- . 0891 

. l a g  
,6991 

.*4 - . a 9 1  
- ,0891 - ,0283 

,1590 
.4339 
,6145 
.6025 

-.OB3 - .0836 
- . 0836 
- . 0891 

.4457 . 6447 
,6870 
. a 4 7  - ,0729 - .0783 -. 0729 - .0783 

- .0283 
.l357 
,3754 
.5723 
.6568 
, 6 9 6  

-. 0 7 9  
-. 0 7 3  
-.0729 
- .0398 
.lo64 
.3580 
.5421 
,6265 

-.0729 
-e0729 - .0398 
.on2 
.3169 
.5179 
.6145 

- .0944 

- ,0224 

.6145 

.0069 
,1766 

37.50 

T t  = 585O 
Pt = 5,04 

~ 

0.0025 
- ,0107 

,1766 
,5744 
,9525 - .a729 

- . Oi8j  
- .0783 
- .0165 

.9i65 
,9104 - .0783 
,1473 
.9164 - .0729 

,8620 
.9104 
.9285 
.a620 

- ,0729 
- ,0729 
- .0729 

,1475 
.95$ 
.E922 
.a681 

- ,0836 - ,0785 
- .os12 

.1357 

.4807 

.7836 
,8499 

-.0783 - . o i 8 j  
- .07V - .0674 
-.0283 
. i53i 
,4807 
.8Oii 
,9225 
,9104 

- .0674 
- ,0674 
- ,0674 - ,0621 

.lo05 
- . a 5 7  

.3754 

.6@9 

.9285 

.a741 

- .0621 
- .0567 
- .0<6j 
- .0574 

,0713 . $04 
.6447 
.a199 - .0567 

-.0567 
-.06=,3 
.032i 
. e 9 5  
.5904 
.TI75 

45.0° 

-0.0082 
- ,0340 

,1122 
.5334 
.9767 

- .0783 - .0836 
- . OB91 
- ,0340 

.1064 
,4633 
.9225 

1.0553 
1.1277 
- .0836 

.1122 
1.1579 - ,0836 
- ,0836 
- . a 3 6  
- .0783 
- .0574 
. ua1 
.5218 

1.0130 
1.1640 
1.1940 
1.0975 - ,0783 
-.0783 
- .0783 

,1240 
1.1880 
1.1940 
1.1940 
- ,0783 
- .0783 
-.0574 . ll22 

.5101 

.9285 
1.0914 
- .0729 - , 0 7 3  
- .07W -. 0729 -. 0398 

,1240 
,4866 
.9164 

1.1398 
1.2364 
- ,0674 
- ,0674 
- .0674 
- .0674 
- ,0574 

.0654 

.)5>1 

.7352 

.9949 
1.2122 
- .0674 
- ,0621 
- ,0621 - .0633 

.0361 
,3228 
.6931 
,9888 - .062l 

- .0674 - .0574 
.0069 
.2701 
.6m5 
.9346 

apt is in lb/sq ft. 



Ill l111l111l I 1  I1 

45.0' 

T t  = 585' R; 
pt = 7,209.0a 

. _ _  

.. 

TASLE 111.- TABULATION OF PRESSURE m S  FOR COAFICURPLPION 2 - C o n t i m e d  

32 

Orifice 

4 
5 
6 
7 
8 
9 

10 
u 
12 
13 
14 
15 
16 
17 
19 
20 
21 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
9 
35 
36 
37 
9 
39 
40 
41 
42 
43 
44 
45 
46 
47 
60 
61 
62 
63 
64 
65 
66 
67 
68 
70 
71. 
72 
73 
74 
75 
76 
77 
78 
79 
81 
83 
84 
85 
86 
87 
88 
89 
90 
93 
94 
95 
96 
97 
9 
99 

00 

'It = 5 8 p  R ;  
pt = 7,m3.0a 

0.915 .1m 
.=TI 
.1831 
.og12 
.0161 
. a 7  
.099  
.l90 
.le31 
.l$O 
.0278 
,0024 
.m66 - .0103 
.1709 - ,0187 
,0047 
.0047 
-.0179 . 0161 
.la7 
.1709 . log4 
.0024 - .0314 - ,0017 - .0102 
.m10 
.0047 

-.Ozgl 
.1709 

-e039 - .0102 - .0102 - . a 0 5  
.0237 .w 
.17W . log4 

-.mi7 - .&lo 
- .m27 
.m10 - .0555 
.0349 
.15@ 
.le31 
,1217 - .W17 

-.0568 - .0102 
. 0010 

- .W27 

-. 

-. 0555 
,0237 
.le8 
.1831 
.ma 
.0255 

-.a83 
-.o060 
-.W27 - .0555 

.0274 
a i 6  
.I709 . u 7 6  
.0151 

- .&lo - .0555 
.0274 . l a 7  
.1m 
. l a 7  . 0108 - .0526 

~ 

apt i s  i n  lb/sq Ft , 

0.099 . n 3 5  
.m36 
.2446 
.1P5 

-.02l7 
-.w3 - .0254 

.0766 

.1DO 
-1913 . 1123 
.0744 
.0659 - .0631 
.1586 
.0574 - .0330 - .0555 - .0707 

-.0481 
. ~ 6 2  
-1709 
.1872 
.E354 
.0532 
.&59 
. m 9  - . a 0 5  
-.@a 
- .0745 

-1750 
.0617 
.0574 
. m 9  

-.082u 
-.0443 
.&3 
.1709 
.1872 . wi2 
.0362 - . a 4 3  

-.0820 - . Os96 - .0330 
-0971 
,1872 
. a 3 6  
.09% 
.0532 
.0532 - .Oh3 - ,0745 -. 0933 

-.o405 
.0684 
.le72 
.I995 
.1m 
.la% 
.&59 - .0631 

-.0933 - .&05 
.&3 
.1750 
-1913 . 1166 
.0617 - .WO7 - .0367 
.0643 
.1627 
.I954 
.n66 
.0659 

-. - 
15.0' 

_ _ _ .  . 

T t  = 582' R ;  
pt = 7,212.0~ 

0.ooog 
.EA1 
.1951 
.31% 
.@O 
-.a06 - .07@ - .0632 

.0272 

.1624 

. a 6  

.2472 

.196  

.I797 
-.cam 

.1542 

~- - - 

.1&3 - .0556 - .0972 
-.0896 
- .0820 
.w€a 
.1665 
.2769 
.2472 
.1966 
.1966 
-1670 

-.0632 - . og33 - , w33 
.1706 
.2262 
.I797 
.1627 - .W72 - .0783 
.OlW 
.1665 
.27& 
.2472 
.lea1 

- .0708 
-.0972 
-.loog - .0708 

.0519 

.I869 

. a 9 3  

. e 9 9  

.23& 

.1923 - .0669 
- .0972 
-.e33 - .0745 

.0192 

.1747 

.2769 . 2768 

.2430 .m 
-.0933 
- a 3 3  - .q45  .m 

.1624 

.2769 .all . 2514 
-.0595 
- . a 9  

. o m  
,1418 

- 
G p  at a of - 

~ 2 . 5 ~  
- 

Tt = 585' R; 
pt = 7,193.0a 

. 

-0.0178 
.029 
.la75 
.3967 
.4765 

-.0593 - .w33 - .Os95 
- .mu 
.I* 
.359  
.4343 
.978 
. 3 7 a  

-. 0971 
.1%7 
.3961 

-.0819 
-.lW - .W7l - .0971 
- .0216 

.1671 

.3722 

.4427 

.4Ca 

.39m 

.3496 - .0858 
- -0933 
- . og33 

.1630 

.4427 

.3666 

.3454 
- .0933 
-.0933 - .0175 

.16n  
-3639 
. 4 M  
.3793 

-.0858 
- . 0933 
- a 3 3  
- I0895 

* 0195 
.189 
.3763 
.4555 
.4470 
.4004 

- .0782 
- * 0933 
- 4 3 3  - .w33 
- .0135 

.1588 
,3393 
.495  
.495  
.4004 - .07@ 
-.0707 - . o i o i  
- .0257 

.I343 

.3353 

.4343 

. 4 9 5  
-.0555 
- e  0555 
- .0257 
.I055 
.3065 
.4173 
.4343 

30.0' 

T t  = 585' R ;  
- _  . 

pt = 7,208.0~ 
- 
-0.0331 - .m14 

.I788 

.4816 

.6950 - .0820 
-.io46 - .lo46 - .01v 

.1542 

. w 9  

.6485 

.6232 - .lo46 

.1500 

.6400 
-.0972 
-.lW 
-.loo9 
-.loog - . 0 9 2  

.I583 

.4489 

.6485 

.a00 

.a042 

.5936 
-.w33 - .1mg - .loo9 
.1542 
.6950 
.6147 
.6020 

-.W72 
- .loo9 
-.oj82 
.1542 
.43* 
.6105 
.6063 -.os* 

-.W72 - .0937J _._ - .0972 
- .m55 

.1706 

. w 9  

.6569 

. 7 0 3  

.6611 
- .a20 
- . a 5 8  
-.0820 - .os20 
- .091 

37.50 
. _  

T t  = 583' R ;  
pt = 7,211. Oa 

-0.0368 
- . o a  
.I747 
.5839 
.%lo 

- .0820 - .0896 
-.Os% 

.15m 

.53m 

.a765 

.9483 

.9103 
- ,0858 

.1418 

. 9 m  
- . a 5 8  - .0896 - . a 9 6  - .0896 
-.a64 

.1459 

.51& 

.a555 

.9146 

.9357 

.a680 
-.Cay3 
- .0896 
-.*6 
.1459 
.9610 
.9019 
.8850 - .os96 

- .My6 
-.0505 

.@98 

.78@ 

.a555 -.ossa 
- .a58 
-.cam 

- .0259 

.1418 

-.a20 
-.0259 
.1500 
.4816 
.am5 
.9230 
.9610 

- .0745 
- .0783 - .0783 - .0783 - , 0 9 6  

.0928 

.3752 

.6@ 

.OB9 
.9400 

- .0708 - .0669 
-.0669 - .0627 
.0601 
.3465 
.6315 
.8u6 

-.0669 - .0669 

I I I I I  I 

-0.0331 
- .Ob23 . 1091 

. 5 9 8  
1.0285 - .0820 -.as 
- .0820 
- .a23  

.1132 

.51& 

.9779 
1.1334 
1.1342 - .0820 

.10g1 
1.1596 - .a20 
-.@a 
- .0820 

- .0627 
. n 7 3  
.51& 

1.0160 
1.1722 
1.2060 
1.1680 - .0783 -." - .0783 

. n 7 3  
1.2060 
1.1975 
1.2336 
- .0783 
- .0783 
-.0627 . Ll32 
.51& 
19273 

1.1088 
- .0745 
- .0745 
- .0745 - .0745 
- . a 2 3  

-1255 
,4939 
.9146 

l.l* 
1.2608 
- .07@ 
-.0745 
- .0708 - .0708 
- .0627 
.0601 
,3547 
. 7 3 a  

1.0751 
1.2271 
- .0669 - .0669 - .0669 
- . 0 6 q  

.0314 

.3= 

. e 6 5  

. 9 6  - .0669 
- .0669 
- ,0627 

.0027 

.2687 

- .0783 

.6147 
,9315 



TABLE III.- TABJUTIOl? OF m(EssuRE -S FOR COiWIGURATIOA 2 - Continued 

( c )  I4 = 4.65; pt,nm = 8,640 lb/sq ft 

Orifice 

4 
5 
6 
7 
8 
9 

10 
ll 
12 
13 
14 
15 

17 
19 
20 
21 
23 
24 
25 
26 
27 
28 
29 

16 

30 
31 
32 
33 
34 
35 
36 

39 
40 
41 
42 

2 

z 
:'6 
2 
61 
62 
63 
64 
65 
66 
67 
68 
70 n 
72 
73 
74 
75 
76 n 
78 

00 

T t  - 605O R; 
pt = 8,644.oa 

0.1m 
.I732 .an 
.16# 
.0232 
.0232 
. a 7 4  
.1468 
.la22 
.1468 
.ob26 
.0155 
.0155 
.a%9 
.B22 
-.wn 

.0069 .ooss 
-.0013 
.03u 
.1377 
.1910 
.I377 
.0155 - . 0208 
-.wq 
-.0027 
.w - . W U  - . w 3  
.1910 

- . O M  - . o n 7  - . On7 
- .01n 

.0474 

.1468 

.19lO 

.I377 

.0155 
-.ow - .W13 
- . w 3  
- . o s 6  

.637  

.I732 

. M 6  
,1468 
,0245 

- . O H  - . Oll7 - .W13 
-.0013 
- . o s 6  

.0394 

.1556 

.m86 

.1556 

.0426 

.0336 
-.Oll7 
- .w3 
-.0256 

.ob74 

.1468 

.I998 

.1468 

.a26 
- . O M  
- .os6 

. a74  

.1468 

.1910 

.1556 

.a26 
-.W27 

- .0417 -.a* -.&* 
-.04* . o u 7  

. m 3  

. 3 w  

.4793 

.4248 

. 4 m  

.3705 
-.a98 - .0417 
- .&y5 

.I971 

.4702 

.37% 

.3614 
-.04* 
-.a17 
.OUT 
.le83 
. 3 m  
.46Ll 
.4066 - .a17 

- .0417 - .a17 - .0417 
.&55 . u 4 5  
.40n  
.4793 
.46U 
.3975 
-.d+17 
- ,0417 
- . 0417 - .0417 

.0391 

. a 3  

.3723 

.4702 

.4702 

.3975 - .0337 
-.0337 - .&17 

.ou7 

.I707 
-3723 
.46U 
.46ll - .0337 - .0417 
.ou7 
-1533 
.3550 
.46ll  
. 4 m  

30 .0~ 

Tt - 6 0 5 O  R; 
pt = 8,6Ll.0a 

o.08n 
.039l 
.=J33 
.4601 
.6791 - .0337 

-.04* 
-.04* 
. o m  
.I707 
.4424 
.6610 
.6519 
.6339 -.a* 
.1795 
.6519 - .a17 

-.I%* -.a* -.a* 
.0128 
.I795 
. 4 m  
.6701 
.6610 
.&lo 
.5976 
-.a17 
-.wo 
-.049a 
,1883 
.-I& 
. a 7  
. 9 5  

-.04* 
-.0498 

. w o  

.I795 

.4601 

. 649 

.6248 
-.04* - .a17 
-.0417 
-.04* 

.039l 

.1%9 

.4775 

.a30 
6973 
. a 3 0  

- .0417 - .0337 - .0417 
- .0417 
.0217 
.I707 
.4074 
.5976 
.619  
.6519 - .0417 - .0417 - .a17 
.o040 
.15X 
.4074 
.5976 
.6610 

-. 0337 - .0337 
. o m  .m 
.3723 
.5- 
.930 

45.0' 

T t  - 640 R; 
P+ - 8,651.0~ 

-.&la 

.1257 

.9291 - .0336 - .0336 
-.0336 
- .0336 
-.CO51 

.e37  
,4920 
,8847 

1.0478 
1.0749 
1.0749 - . o s 6  
- . o s 6  
-.056 

.1433 
1.1474 
1 .133  
1.1293 - .0-6 
-.056 
- .OG9 
.195 
. 5 ~ 6  
.9u0 

1.0568 
-.0m6 - -0336 - .0336 
-.&la 

. o l e  

.16# 

.5%9 

.9u0 
1.1293 
1.1836 
- .0336 
- ,0256 
- .03?6 
- .0336 

,0037 
.1084 
.3961 
.7489 
.9481 
1.219 - .OS6 
- .0256 
- . o s 6  - .0139 

:% 
.%* 
1.0297 
-.0256 
- .0176 - .0139 

.&7 

.3%3 . 6673 

.9753 

is i n  lb/eq it. 

33 



C p  at a of - 
~ 2 . 5 ~  

Tt = 603' R; 
pt = 12,254.0' 

0.0593 
.0516 
. m 3  
.393 
.4962 

- .0147 - .0376 - .0376 
.0392 
.1692 
.3736 
.4644 
.4132 
.3940 
-.0433 
3316 

- .0376 
- .0489 
-.&33 
-.a33 

.4196 

.0207 

Orifice 

4 
5 
6 
7 
8 
9 
10 
ll 
12 
13 
14 
15 
16 
17 
19 
m 
a 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
58 
39 
40 
41 
42 
43 
44 
45 
46 
47 
60 
61 
62 
63 
64 
65 
66 

2 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
81 
83 
84 
85 
86 

89 
90 
93 
94 
95 
96 
97 
9 
99 

2 

Tt = 605' R; 
pt = 12,240.0a 

0.1335 
.le16 
.a87 
. m 3  
.15u 
.03W 
.0252 
. m o  
. l a  
.18D 

.OlO? 

.0105 

.0l37 

.oca1 - .0034 
,2003 
-.oca5 
.0041 
,0041 

- .0147 
,0480 
.1506 
. m 3  
.la4 
.036l 
-.0149 
.oo31 

-.00& - .0147 
.651 
.I879 . a25 
.1630 
.a25 - .0085 
-.0085 
.om1 
,0081 

-.oogo 
.0536 
.15@ 
,2125 
.1630 
.0617 
.0617 
.m1 
,0081 - .cog0 
.0593 
,1568 
.2k3 
.1568 

.a25 
,0425 

- .WG 
.0593 
,1568 
. m 3  
,1630 
,0553 
-.oca5 

34 

7.5' 

pt = 12,231.0~ 

0.0936 
,1259 .w 
.249 
.-7 
-.W% 

Tt = 605' R; 

- .0147 
m23 
.0949 
.I754 
. m 3  
.156 
.a73 
-0745 - .0262 
.I692 
. o m  - .0147 - .0376 - .0318 - .0147 
,0764 
.1679 
. m63 
.1128 
.617 
.&a1 
.0553 - ,0147 - .0376 - .0376 
.1g43 
. o m  
.0617 
.0553 
-.Ob33 - ,0090 
.a326 
.1g41 
.a87 
.n92 
.E53 - .0262 - .0376 - .a33 
.W23 
.I259 
.a25 
.23U 
.1256 
,0745 
,0617 - .0262 - .0376 - .a33 - .0034 
.0949 . a63 . 2187 
.1448 
.@73 
. o m  
-.0376 
-.0433 
.0023 
. e 7  
.1941 . 2187 
.1%4 
.08og 
-.Ox)) 
.0023 
.0949 . l a p  
.2249 
. 1 u  
.0809 

15.0' 

Tt = 605' R; 
pt = 12,214.0' 

0.0708 
. e 7  
. m 3  
.3179 
.32% 

-.my3 - .0318 
- .0262 
.0578 
.I692 
,2682 
.259 
.a23 
.le95 
-.0433 
.I692 . a23 - ,0318 
-.a89 
-.@+a9 - .0376 
,0392 
.a79 
,3055 
.27w . 2151 
. a23 
.le31 - .03a 

- .0489 
- .0489 
,1941 
,2470 
.a95 
.1703 - ,0489 

- .0318 
,0392 
.B16 
.a93 
,2790 
,2151 
-.a33 - .0546 
- ,0546 
-.0262 
.0764 
,2125 
.3179 
,2662 
,2406 
,2023 

- ,0376 
- .0433 
-.a33 - ,0318 

,0578 
. =433 . a93 
.E918 
.a54 

-e0433 - .a33 - .0262 
.0516 
.1*1 
.3055 
.*2 . 259  - .0262 

- .os2 
.0516 
.1754 

.a23 

,3055 . 3llO 
.2662 

. ig4i 

.4045 

.4834 

,58812 
-.0433 

- ,0376 
.489 
.3940 
,3748 - .0376 

- .0376 
.0267 

.393 

- ,0376 
- ,0433 - .0376 
- .0318 
,0578 
,2249 
,4107 

.4324 

.4196 

- .0376 
.1941 

,1941 

,4706 
,4196 

:E$ 
.4ij2 

- .0318 
- ,0376 
- ,0376 
- ,0376 
.03a 
.1941 

.4706 

.4nO 

.4132 

,3736 

- .0262 - ,0262 - .0318 
.on67 

,3736 
.1n4 

.4706 

.4nO - .0262 
- .0262 
,0267 
,1568 
.3550 
.4nO 
.4770 

30.0~ 

Tt = 603' R; 
pt = 12,236.0~ 

0.0480 
-0329 
.le16 
.4602 
.a16 
-.0318 
-.0489 
-.a89 
.0207 
.15@ 
.4416 
.6560 
.a32 
.6240 - .om9 
.1692 

- .0376 
-.a89 
- .0489 
- .om9 
.la16 
.4789 

.a16 

.6752 

- .om9 
-.a9 

.7262 

.6560 

. 0083 

.6944 

.6240 
- .0376 

,1816 

.6304 
,6112 
-.a33 
-.a89 
.@a3 
.1816 

.6560 

.6368 
-.0433 

- .0376 
-.0376 

,4602 

- .Ob33 

,0592 
. m 3  
,4602 
.6752 
.7134 
.a16 

- ,0376 - ,0376 
- ,0318 
- ,0976 
.Oi45 
,1692 

.6176 

.4a5 

.TO& 
-6752 - .0318 - .0318 

- .Oj18 
.oca3 
.1@4 
,3983 .m 
,6816 

- .0318 
- .0318 
,0083 . ll97 
.36?4 

.6624 

.5856 

37.5O 

Tt = 605' R; 
p t  - 12,237.0' 

0.0536 
.0207 
.1692 
.5592 
.93m - .0262 
-.0262 
- .0262 

.0207 

3668 
.9244 
.E924 

- .0262 
.1692 
.W52 - .0318 

- ,0318 - .0318 - .0318 
.0021 

.1568 

.5222 

.1692 

.5222 

.a604 

.952 
,9180 
.8540 

- .0318 - .0262 
- .0262 
.1754 
.9562 
.a732 
.a76 

- .0262 
- .0262 
.0021 
.1692 
,5035 
.7966 
.@A76 - .0262 

- .0262 
- .0262 
.0267 
.I879 
,4975 
.8158 
.93a 
.9562 - ,0262 

- ,0262 
- ,0262 

- .0262 

- .0262 
,0083 

,7262 

.96% 
- .0205 
- .om5 
-.0205 
-.m1 
.u97 
.393 
.69@ 
.E668 - .0205 

- ,0205 
- ,0041 
,0949 
,3612 
.6560 

,1444 
,4231 

.924 

.a76 

45.0' 

Tt = 605' R; 

pt = 12,229. OR 

0.0536 
- ,0041 
.0949 
.4107 
.7902 - .0318 - .0318 

- .0318 
.0021 
.0949 
.4045 
.E18 
. 8sss 
.9562 - ,0318 
. ll35 
.9882 
-.0376 
- .0376 
- .0376 
- .0376 
- ,0104 
,1259 
.4851 
.9180 

1.0584 
1.0968 
1.0776 
- .0318 
- .0262 
- ,0318 

.1444 
1.1416 
1.1288 
1.1544 
- .0318 
- ,0318 
- .Old+ 

.1444 
-5159 
,9244 
1.0776 
- ,0262 
- .0262 
- .0262 
- ,0262 

.0207 

.1754 
,5284 
,949 
1.1416 
1.2054 
- ,0262 
- ,0262 
- ,0205 
- .0205 
,0083 
,1197 
,4045 
,7646 
.&18 
1.2054 
- .0205 
-.0m5 
- .0205 
-.mi 
,0949 
.%59 
.1782 

1.01*58 - ,~ - .0205 
- ,0205 
- .0041 



O r l C l C I  

1 
2 
3 

5 

I 

9 
10 
ll 
12 
13 
14 
15 16 
17 
19 
20 
P 

23 24 

25 26 
E7 
28 
E 9  
jo  
3 
32 
33 
9 
34 
31 z 
39 40 
€a 
61 
62 

2 
2 
2 
69 
70 n 
72 
73 
74 z n 
78 
79 Bo 
81 
82 

85 86 

89 
go 
91 
92 
93 
94 
95 
96 
97 
98 

,99 

2 

1 

-45.0' 

. 5820 R; 
. - 5,OX.l 

0.7662 
,2605 -.om 

l e 3 2  
.* ,2428 - ,0161 

-.son 
1.239 
1.1556 
1.06% 
. a 3  
.2* - ,0335 - ,0676 

-.a731 
-.a731 
1.2043 
.MI 

-.&I6 
1.1663 
1.1501 
1.1394 
.YPl 
. 5 w  
.2* -.om 

- .0676 
-.a616 
-.&I6 
-.0676 

1.1339 
,2569 

-.&I6 
-.0676 - ,0676 
1.0852 
1.1069 
1.1069 

.Ea6 

.m .066L 
-.&9 - .&I6 
-.0676 
-.ffi76 - .0676 
1.498 
1.m 
1.0095 

. n s 2  
,299 
.W6 -.&9 

-.os15 
-.0615 
-.0615 
-.0676 
1.06% 
1.05Z-f 

,960s .m 
,319  ,0310 
-.w 
-.0676 - ,0676 - ,0676 
-.0555 

,9392 
,6633 
,917 
,019 

-.La9 

- .ffi76 

1.293 

- ,0676 

is I n  lb/m 

-37.50 

t - 579' R - 5,043.1 

0.8& 
. 3 m  - . a 6  
,9851 
,7459 .% 
." - ,0135 
.9476 
.m 
.9154 
.8*ol 
.mo -.014 

- . w 9  
-.GI99 
-.a73 

-9416 . 2534 
-.GI99 

,8617 .em 
.e338 
3293 .w 
,2476 

-.0046 
-.a799 
-.a59 
-.OB59 
-.a59 

,9045 
.Em .e34 -. 0919 

-.0859 
-.OB59 ,8401 

.e508 
,9045 
,7219 
,3706 
.@A93 

-.e373 
-.0859 
-.m 
-.m -.om 
.8M 
,8293 .8401 
. 6 m  
.3239 . 0893 

-.0573 
-.a79 -.om 
--079 -.am 

.&79 
,7864 
.79n ,6522 
-3295 
,417 -.0514 

-.os17 - ,0617 
-.a578 
-.049 
,1864 .62w 
.3295 
.W1 

-.0514 
-.0498 
-.04* 

-30.00 

t - 578O R i  - 5,052.C 

0.6766 .m 
.& 
.7- .e66 
.2743 
.0181 - ,0135 
,465 . a44 
.e00 
.5249 
.2569 

-.m3 -.*la - . 09x3 
-.0678 

,6680 
.2452 
-.*la 

,5876 
.@1 

.@12 
,4608 
.295 
.ai3 
-.m -.os% 
-.a58 
-.0678 
.61a 
,6251 
. a 5 2  

-.c@ -.*m 
-.a739 
.%a 
, 5 9 2  
.674 
,592  
. s o 2  . lll3 

-.dm1 - ,0918 
-.c@ 
-.os9 
-.m 

,5768 
.sea 
,6359 
.%a 
.369 
.m3 
-.a01 - . os58 
-.0858 -.case 
-.os18 

,5661 ,5606 
-6197 
. 5 a  
, 3 9 5  
,0996 -.0344 

-.439 -.on9 
-.os9 - ,439  . 60% 

,5205 
.3&9 
,0822 

-.0460 
-.m 
-.06p 

-22.50 

.-%OR; 
, - 5,057.0 

0.5542 
,2979 . a 1 3  
.5016 
,4901 
.&3 2472 

-.cam 
,3943 
.3782 
.459 
,4319 
. a12 .om1 

-.om 
-.a739 -.OljB 

.42ll 

.2355 -.m 
,3512 
,3777 
,3943 
.4534 
.953  
,2331 
,0239 -.os58 

-.os% 
-.cap -.a* 

,3567 
.w ,2454 

-.0918 
-.qm 
-.a98 

.3567 

.3727 
,4372 
.@79 
. 3 m  , 1 9 6  

- .0227 
-.w 
- . w 9  -.og18 
-.a+* 
. 3621 .sa 
. 4 w  
,4425 
,3094 
. l W  -.om 
-.@le 
-.wn -.Wla 
-.a9 

.3512 
,3459 ,4261 
A372 
. 3 w  
2404 

- .a33  -.e918 

-.m -.om 
-.a38 
.4w 
. 4 w  
. 3 w  
,1273 - . o n 0  

-.4% -.0679 

-15.00 

F 92'  R; 
= 5.oss.o~ 

0.4245 
,2549 . 0874 
.Pa 
3605 .m 
.w33 
,0163 
,2005 ,1844 
23% 
.3316 
.2443 
ma 
-.0498 
-.de¶ 
-.0137 
.21l2 
.2269 - ,0559 
,1791 .m 
,1897 
. m 5  
.30* .22u 
.M25 -.om 

-.&I9 - .&19 
- .0317 

,179  
,1897 
,2269 

-.a798 
-.a679 
-.0317 

, 1 7 9  
.le44 
,2273 
.@lo 
,2734 
,1629 . oll9 

-.0679 - .498 
-.0559 
-.OB7 ,1844 

,1897 
.2326 

.&75 
,1629 
,0177 - ,0739 -.om 
-.a38 - . o m  
.1p1 
.1p1 
.2326 
.a10 

,2863 

:% 
,0351 

-.4% -.ossa 
-.a98 
- . O S 7  

.236  

.go2  

.ZIP 
,1571 
,0293 

-.439 
- . m 9  

-7.50 

- 583O Ai - 5,047.0* 

0.- 
,2687 
.I405 ,169  
,2454 
. 2513 ,1405 
.m7 
,477 .0562 
.n54 .a 
,2280 
.esse 
. a 6  
. a 6  
,0165 
.0617 
.a06 - . a014 
.962 
,0562 
.a03 
.13l6 . a06 
,2047 
.939 - ,0135 

-.0135 - .0314 
,0105 
,0562 
.os7 . u06 

-.om6 - ,0314 
,0105 
.0562 
,0617 
,0455 
,1369 .a06 
.I755 
.os39 - ,0195 

- . 01% 
.OlW 
.O& 
,0617 
,0670 
,0455 . lj16 
,2047 
J755 
.&7 - . 01% 

-.Oa6 - . M14 
. O l e  
.0562 
m 6 2  
.a03 
,1263 
,1930 
.l814 
.0822 

- .01% 
-.OZ36 
,016 
,0165 
.0455 
.us 
,1930 
,1755 
.46 -.0256 

- ,0256 

00 

, - 582" R; 
I 5,W.O' 

0.2374 
. e 9  .m 
.os% 
,1679 
,2433 
.a27 
.yaB 

,0135 - ,0135 
.ow2 
,1563 
,2143 

,0825 
.a706 
.a706 - . om9 
,1969 
. a 6  

-.&2 - ,0189 
-.&a5 
. 0404 
,1505 
.1910 
.1563 
.&6 
.oss5 
,0585 .&6 

-.&e 
-.0459 
,1969 
.ma 
.Ma .a6 

-.&2 
- . oos2 
-.0459 . c404 

,1563 
3 5 3  
. m 3  ,0646 
,0767 
,0706 
,0767 

-.mi7 
-.mv 
-.0512 

2622 
,1853 
.1332 
-0825 
,0825 
.a25 . a767 

-.wZ-f 
-.&2 
- .e12  

. o s 7  

.I389 

.1910 

.1%3 
,084 
. 0825 
.0767 
.0767 

-.os12 
,0242 
,1332 
.1910 
,1505 ,0886 
.lo07 

,1622 

; 0350 

7.50 

, i 582' R; 
I 5,050.0' 

0.1621 
.=39 
.2781 .02% 
.os10 
.u43 
,2548 
. a 5  -.ow7 

-.0568 
- .a62 
.@lo 
.I795 
,2374 

,1785 -.&n 
,1621 

-.a783 -.cas 
-. 0353 

.on3  .1621 

. a 4 3  
,1845 ,1724 
,1603 
,1664 

- .a62  - .*l .mo 
,1543 
,1543 ,1724 

-. 9 1 5  -.e338 
-.a945 
-.0353 

,0977 
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-.0142 
.*a A224 
.lW 

-.0142 
-.ow 
-.OW7 

,4108 
,4453 
,4275 
. Z E  
.0355 

-.om 
-.&a 

,3936 ,4108 
,4742 
.4912 
,3511 
.1€& 
.ox$ 

-A336 -.*a 
-.a64 
-.03% 

,3936 
, 3 9 3  .4626 
,4855 
.3517 ,1684 
.O@ -.*a 

-0529 -.we 
-.03% 
.3765 
.3706 ,4626 
,4855 
,37706 
,1809 
.0355 -.04W 

-.04W -.@+a 
-.om 

,4626 
,4626 
.3@ ,1619 
A355 

- .O3% - . o m  

-15.0' 

t -  604D Ri 
t-12,233.( 

0.920 

.j466 .291 

.@7 ,0116 

.la69 

. a 2  

.m .m 

. I 9 3  
X392 -.OW 

-.m* 
-.Wl3 

.195 . lns -.OW 
,1754 .s69 
.2099 
,3075 
.3=5 
.I966 
.&66 

-03% 
-03% -.0336 
-.W@ 
.lac 
,195  
.a29 
-.0271 
-0335 ..m78 

.I985 
,2673 
. 3 9 0  
.2154 
,0529 - ,0355 

-.CAW 
,1869 
.am .eo1 
,3191 . joaa 
,1933 
,0404 

-.owl 
-0336 - . o m  
- . o m  

,1926 
.2099 
.wJI 
.3l34 
.m ,1841 
,0404 

-.om7 
-03% 
-.0336 
- . o m  
2869 
.le69 
. s o 1  
,3134 
.3" 
,1966 . on7 

- . om -. 0336 -. 03% 
- . O W  
,2501 
,3018 
,3090 
.I903 
.m - . O m  

-.0336 

-7.5- 

t-  €030 Ri - 12,221.d 

.m 
2.529 ,1467 
,0501 
.os9 
.os54 
.E45 
.3w4 
.I966 .lo92 
,0243 
.034  
,0243 
.we . I041 
,0178 
. a 5  ,0722 

,0665 .15* 
.m 
,2029 
,0967 - .Ml3 
. a 9  
. a 9  

.osos 

. a93  .2l54 

.OLl4 

.OU4 

.On4 
,0114 
.0493 
,1356 
,2466 
.m ,1029 
. a 9  

,0722 
,0722 
J757 
2466 
,2029 
.os04 . O l l 4  - . W13 
.Ol l4  
A l l 4  

-2% 

,0665 ,0722 

,0665 .1&4 
. 2404 . 2029 
. a 9  
. a 9  

,0665 
.0665 
,0665 
,195  
,2279 
.W1 
-1155 
. O l l 4  
. a 9  
. a 9  
.0049 .osos 
.1528 
.m 
,2029 
.u55 
,0049 
. a 9  

:z 
. O l l 4  

at 0 oj 

@ 

t.6070 Ri 
-12,235.c 

0.1291 
.2313 
,2498 
. 1879 ,1071 
,0258 . O@ .m 
-1570 
.a79 
.1* .on1 
,0751 
.623  . W d  
,1754 
.&I 
. d 5  .W28 

-.m7 
,0544 . 1w 
-1879 .1321 

,0557 ,0623 
,0557 
,0557 
.om 

-.om1 
. m 3  ,0623 
,0623 
.0557 -.om1 
.0373 
.1508 
. m 3  . l a 6  
,0623 
,0687 
.WE8 

-.ma7 
-.d7 

.659  .w 

.am3 
,1394 ,0751 
. a15  
,0623 
,0687 

-.Wjo 
-.W30 
-.0145 

.0659 
,1754 
,2065 ,1446 
,0815 
.m7¶ 
.0815 
,0687 
-.WW 
-.W30 
-.d7 

,0602 
,1508 
. m 3  ,1632 
,0879 
.a79 
.451 
,0681 

-.0145 
,944 .1508 
,1941 
.a879 
,1508 

.lm7 

7.5' 

t.6330 Ri - 12,249.0 

0.&9 

.e51  

,2021 . W23 
-.w 
. 0 9  . 1192 
.I595 
.w,7 2702 

,1639 .15u 
-.om 
.1871 
.1639 

-.0148 - ,0319 
-.0375 . w23 
. I d  
A933 
.2243 
.m4 .1766 
,1639 
,1166 

- . o m  
-.*9 

. a 9  ,1830 
,1166 
,1766 - ,0490 - ,0148 
,0884 
. w 9  
.2429 
,2085 
,1958 

-.om 
-.0434 - . a 9 0  
.dl . 1130 
. a 9  
,2429 
,2213 .m 
.a30 
. I 9  

-.a34 
- .a90 

.m23 

. l a 4  

. a 9  

.2489 

.2%1 

.m ,2021 

.2021 - .0319 

.rsn 

- ,0319 

-.c434 
-.a9 
-.my, 
.0946 
,2057 
,2489 
,2404 
.2213 
. 1894 
,199 

- . o m  -.m9 
,0884 
.1595 
,2429 
.2404 
.2404 

15.00 

t -6310 Ri 
t-12,Z73.0 

0.0308 
.1503 
.a55 
.329 
,3302 
-.W9 
-.ow, 

.W24 
,0884 
.1997 .m 
.*2 
.2982 
,3174 -.OX9 
.1m 
,365  -.Ow, 

-.0375 
-. 0375 -.ow, 

.069 

.x59 
,3358 
,3686 
,3559 
.995 ,3814 

- ,0261 
-.0432 
. a 3  
,3559 
,3559 
,3750 

-.a32 - . 0261 
,0514 
,2059 
.3296 
.3686 
,3523 

- . o s 1  
-.ago 
- ,0490 
-.ox5 

.0162 

.1997 
,329 
.3559 .m 
.3%5 
.3750 

-.a375 - .a32 
-.a32 
- . o m  

,0762 . 1813 
.3UO 
.m 
,3696 .w 
.3750 - .0319 

-.a32 
-.0432 
-.O& 
,0452 
,1627 
.ZI40 
,931 
.3431 
.931  
,3686 

-.0319 
-.0319 
.0390 
2627 . 27b 
,3495 
.3623 

22.50 

t - €030 Ri - 12,257.0 
0.W24 
.la% 
,2425 
,3908 .4&6 - ,0148 -. 0375 

-.ow, 
.974 
,1931 

.SO9 .5614 
-.a32 

,2055 
,5550 

-.0375 
-.Ob32 
-.ab32 
-.0375 
A327 
,1593 
.4216 
.5423 
,5614 
,5614 
.6126 

- ,0375 - ,0432 
,1593 
,5357 ,5614 
.599 

-.0432 
- .a32 
.om3 .w 
,3908 
.5Pg 
.5a3  

-.0261 - ,0432 - . a32 
-.0375 ,0450 
.l% 
.3970 
. 5 m  
,5742 
,5486 
.62yi - S375 - . 0432 

-.0432 
-A375 .a50 

.15w 

.3476 
,4974 
. 5 a 3  
,5933 
,6126 - .0319 

- . a 3 2  
-.0432 
- .a32  

.a59  
,4399 .@46 
,5357 
.5933 - .0319 - ,0319 .m1 
,1192 
,2673 
.439  

32 

.0143 
,1254 

,4910 

30.00 

t - s w O n i  
-12,247.0 

-0.0319 
,069 
,2245 
A593 
.a55  - ,0377 

-.0946 
-.*go 

,0328 
.a73 
,4655 ,6112 
.72w 
,7802 

-.om4 
,1935 ,7418 

-.&go 
-.0546 -. 0546 
-.0604 
.m1 
.I749 
A593 
,6712 
,72211 
. w 5  
,8572 

-.04go 
-.0546 
.18ll 
,7224 
,1866 
.e443 

- . W 6  
-.W6 
-.a3 
,1625 
,4345 
,6712 
.7m 
-.049 
- . W 6  
-.04go - ,0546 

,0143 
.1503 
A161 
.m 
,7224 
.73% ,8700 

-.&go 
-.&go 
-.ago - ,0490 

,0143 
.lo70 
,3542 
,5942 .ma 
,8315 
.E636 

-.&go 
-.04go 
-.049 
-.049 
- .Ol@ 
,0822 
.2677 
,5237 
. 6 m  
.7@ 
,8315 

- .a90  
-.&go 
-.0167 
.07& 
. a 5  
.5P2 
,6327 

31.5' - 601' R; - 12, 256.0 

-0.0375 
,0574 
.2363 
,5695 
,9053 - ,0319 

- ,099  - ,0319 
.0327 
.l9X 
,5633 ,9116 

1. W14 
1.0905 -.OX9 
,1593 
.si146 - .0319 

- ,0319 
-.0319 - ,0319 
.d1 
.1746 
.5139 .8540 
,9563 

1. W74 
1.1033 
-. 0375 -.0319 
.la 
,9053 1.W10 

1.0969 
-.03l9 - ,0319 
-.0105 

. 1 4 9  

.4P5 

.7902 
,8989 - ,0263 - ,0319 

-.0319 -. 0375 
. d1  
.I376 
.W62 
,7391 ,8861 
,9627 1.1m - .0319 

-.0319 - ,0319 - .0319 
.d1 .w 
.3782 .no28 
.&76 

1.1352 
1.1416 
-.OX9 
-.0319 - ,0319 - ,0319 - ,0105 
to69 
,2733 . 6241 
. m 4  

1.0137 
1.1288 
-.0319 - ,0319 - ,0167 
,069 
,2609 
.m4 
.6241 

45.0° 

, . s w O R  - 12,231 

-0.0262 
,0145 
.w9 
,3612 
.6509 

-.O& - ,0262 - ,0262 
.ma 
,0349 .m 
. a 9 3  .m 
,9453 

-.0262 . u35 
.e429 

-.0x5 
-.om - ,0262 - ,0262 - ,0166 

. lo l l  
,3797 . la3 
,8941 
1.0413 
1.2013 
-.ow 
-.om . u35 
,9453 1.0861 

l.3l65 -.om 
-.ow 
-A166 

.c9+9 

.p107 
,8429 

1.w3 -.ow - ,0262 - ,0262 
-.0262 
-.a1 

.1073 
,4540 
,8301 

1.0221 
1.2269 
1.96 
-.0262 - ,0262 
-.O& 
-.052 
,0021 
,0702 
,3674 
.7853 
,9453 

1.3485 
1.4317 
- ,0262 
-.ow, 
-.ow, 
-.0147 
-.a1 
.m16 
,2682 
,6893 
.9197 

1.2397 
1.3677 
- . o q  
- . o m  
-.01a 
,0454 
,2558 
,7085 
,9261 

apt is i n l b f e q r t .  
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TABLE VI. - TABULATION OF HEAT-TRANSFER MEASUREMENTS FOR CONFIGURATION 1 

(a) M = 3.51; P ~ , ~ ~ ~  = 5,040 Ib/sq ft 

-91168 
-92430 
.92544 
-90365 
-90422 
-91799 
.92086 
.PI971 
.PO652 
.89964 
-89677 
.90594 
.91225 
-91799 
-91856 
-91856 
-91627 
.90881 
.90652 
.91168 
.PI684 
.91741 
-91283 
.PI111 
-90136 
.a9390 
.a9049 
-90881 
.PI340 
.91569 
.91684 
.92143 
-93290 
-91340 
-92086 
.89734 
-91283 
.PI141 
-93003 
,93175 
.91053 
.90594 
-90250 
-91168 
.92430 
-92487 
.92143 
.92714 
.91b27 
-90193 
.90308 
.PO767 
.911I1 
-91856 
-92143 
-92487 
.93462 
.93347 
.93405 
.go652 
.90109 
-89964 
.90193 
,91340 
-92430 
.PI971 
. 92481  
.93115 
.93749 
-94093 
-91512 
-90531 
.PO594 
.PI455 
.91741 
.92200 
.92410 
.93347 
.PI397 
.PO709 
.90308 
-90939 
.PI199 

h e m  
:oup1 

- 

I 
2 
3 
4 
5 
6 
7 
8 
9 
10 
I 1  
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
2 5  
26 
2 1  
28 
29  
30 
31 
32 
33 
34 
35 
36 
31 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
60 
61 
62 
63 
64 
65 
66 
6 1  
68 
69 
70 
71 
72 
73 
74 
75 
76 
17 
78 
79 
80 
81 
83 
85 
85 
86 
87 
88 
89 
90 
91 
93 
94 
95 
96 
97 
98 
99 

- 

573.5 
595.1 
604.5 
541.5 
560.1 
582.1 
590.5 
586.0 
548.5 
539.5 
543.5 
551.5 
575.5 
584.1 
580.5 
569.5 
556.8 
548.8 
539.5 
574.1 
560.5 
552.1 
549.1 
538.8 
532.1 
535.5 
552.1 
571.5 
519.8 
516.5 
566.5 
558.5 
565.8 
558.1 
545.8 
529.8 
572.1 
567.1 
565.1 
589.8 
538.5 
543.1 
552.5 
572.8 
584.8 
581.5 
569.1 
551.1 
538.8 
529.8 
540.5 
555.1 
568.5 
579.5 
518.5 
514.1 
599.8 
593.5 
554.8 
536.5 
532.5 
536.8 
554.8 
568.1 
580.5 
572.8 
511.1 
593.1 
589.5 
553.5 
538.8 
523.1 
551.8 
566.8 
575.1 
576.5 
510 .5  
591.1 
538.1 
540.8 
549.8 
562.8 
374.8 

.91822 
-92137 
.92394 
.91022 
.91193 
.92280 
-92051 
-91108 
-91536 
-90850 
-90679 
-91536 
-91765 
.PI822 
-91536 
.PI536 
-91479 
.92394 
-91651 
.91108 
.PI422 
.91879 
.92852 
.92566 
.PI479 
.PO736 
.91136 
.?I651 
.91593 
-91536 
-91651 
-92566 
.93309 
.92737 
-93195 
.91079 
-92223 
.91994 
-93481 
-93366 
.91108 
.91536 
.PI365 
-92 IO8 
.92909 
.92737 
.92508 
-93581 
-92508 
-90736 
-91193 
.91108 
-91879 
.92280 
.9228O 
.92737 
.93538 
.93595 
.93824 
.92566 
.91022 
.PO193 
.PO164 
.92280 
.92852 

.92566 

.93137 

.94110 

.93309 

.PO964 

.PO736 
-91 193 
-91937 
-91937 

.92100~ 

F$ 1 Nst 
! C 4 t  -0 

2 690° R; 

-91903 
-92544 
.91845 
-91320 
.91437 
.91670 
. P I 4 3 7  
.909l3 
-90913 
-90621 
-90796 
-91728 
.91495 
-91262 
-90854 
.91081 
.91379 
.91612 
.PI379 
-91553 
.91029 
-91845 
.92835 
-92311 
-91262 
.PO738 
.91087 
.PI437 
.PO913 
.PO621 
-91029 
.91845 
.92544 
-92718 
.93126 
-90854 
.PI903 
-91087 
.91845 
-92718 
.91320 
-91087 
.91262 
.91670 
.92194 
.91553 
.91670 
.92893 
.92194 
-90138 
-90913 
.91495 
.91495 
.91379 
-90913 
.PI087 
.e2369 
.93068 
-93068 
-92369 
-90971 
-90971 
.91262 
-91903 
-91728 
-90854 
-90911 
-92252 
-93301 
-92660 
.PO738 
.PO971 
.91204 
-91495 
.PI146 
.90852 
-90738 
.926bO 
.PO680 
.90971 
.91029 
.91320 
.9ll46 
-90738 
-90854 

b/sq ft  

-00924 
.01001 
-00901 
-0051t  
.00666 
-0074.3 
-00665 
. O W 1 1  
.a0233 
.00291 
.00449 
.00625 
.OOb91 
.00581 
-00411 
-00270 
.00226 
-00228  
.00242 
.00626 
-00256 
.00264 
.a0414 
-00233 
.00246 
.00400 
-00587 
.00605 
-00581 
-00388 
.00234 
.00259 
.00377 
.00492 
-00343 
-00240 
-00624 
-00216 
.00341 
.00492 
-00240 
.00388 
-00569 
.00620 
.00511 
.00311 
.00205 
.00394 
.00412 
-00273 
.00400 
-00531 
.a0535 
-00489 
.00355 
.00242 
.00439 
.00372 
.00360 
.OW03 
-00253 
.00379 
.00499 
.00543 
.00497 
.00368 
.00244 
.00396 
-00321 
-00361 
-00261 
.a0393 
.00511 
.00580 
.00522 
.00391 
.00247 
.00374 
-00265  
-00394 
.a0530 
.00511 
-00525 
.00398 
.00255 

_ _  

571.1 
579.1 
570.1 
551.1 
560.5 
565.8 
560.5 
548.5 
534.1 
533.8 
525.8 
559.8 
561.5 
556.5 
544.1 
535.8 
538.1 
540.5 
536.5 
560.8 
533.8 
544.1 
551.8 
546.1 
535.5 
543.8 
554.5 
560.1 
553.1 
541.8 
539.5 
543.1 
554.5 
560.5 
555.5 
533.1 
560.8 
533.1 
548.1 
560.5 
536.1 
545.1 
555.1 
560.5 
559.5 
546.1 
535.8 
555.8 
556.5 
534.8 
545.1 
555.1 
558.1 
553.8 
542.5 
534.8 
555.8 
556.1 
555.5 
553.5 
535.1 
543.8 
553.1 
559.5 
555.8 
542.5 
534.8 
552.8 
553.8 
552 .8  
533.8 
543.8 
552.5 
557.5 
552.5 
543.5 
533.1 
554.1 
533.5 
543.5 
551.5 
555.5 
551.8 
542.1 
533.8 

-002530 
.002721 
-002484 
-001413 
.001824 
-002035 
.oo 1821 
-001399 
.000638 
.000197 
.oo 1229 
.001111 
.001914 
.00 1591 
.001142 
.a00739 
.000674 
.000624 
.000663 
.001114 
.000701 
.000723 
.001134 
.000638 
.000614 
.001095 
.001607 
-00 I657 
.OO 1607 
.001062 
.000621 
.000109 
- 0 0  I032 
.OO 1341 
.000939 
.000651 
.001709 
.000591 
.000950 
.OO 1347 
.000657 
.001062 
.001558 
.001698 
.OO 14 I6 
.OO I016 
.000561 
.001019 
.001292 
.000148 
.001095 
.001454 
.001465 
-00  1339 
.a00972 
.000663 
.oo 1202 
.001019 
.000986 
- 0 0  1 I04 
.000693 
.OO 1038 
.001366 
.OOl487 
.a01361 . 00 1008 
.000668 
.001084 
.000879 
.000989 
.000115 
.001016 
.a01 399 
.001588 
.001429 
.oo 107 I 
.00067b 
.001024 
.000126 
.001019 
.a01451 
.OO 1 564 
.oo 1438 
.OO I090 
.000698 

.92051 

.92451 

.93595 
-91419 
.91136 
.91022 
-91536 
-91819 
.91931 
.92394 

1 

.92143 
-92544 

575.5 
571.1 

= 5,05 

512.8 
586.1 
586.1 
550.8 
561.8 
576. I 
576-  1 
567.8 
550.8 
541.1 
551.1 
561.5 
570.8 
571.8 
563.8 
553.5 
561.5 
551.8 
543.1 
569.5 
552.5 
549.8 
558.8 
550.1 
541.8 
545.5 
558. I 
568.5 
568.8 
561.5 
552.5 
557.5 
511.8 
557. I 
555.1 
538.8 
570. I 
553.8 
511.8 
579-5 
542.8 
549.5 
550.8 
510-  I 
575.1 
561.5 
556. I 
562-8 
550.1 
536. I 
547.5 
558.8 
566. I 
569.5 
564.5 
558.8 
571.8 
515.1 
563.5 
554.8 
531.5 
543.8 
555. I 
566.8 
571.5 
561.8 
556 .8  
573.1 
573.1 
556.5 
537.5 
543.5 
554.1 
564.5 
566.1 
562 .8  
555.8 
513.5 
540.1 
545.8 
553.5 
561.8 
565.8 
561.5 
561.1 

~ 

I 

.0018i 
-00954 
.01013 
-00401 
-0056.3 
.OO7OE 
.a0734 
.0062k 
-00259 
.00230 
.a0343 
.a0504 
.00641 
-006% 
-00532 
-00381 
-00281 
.a0298 
.a0173 
.00620 
.a0371 
.00223 
.00300 
.00201 
.OOIbl 
.00305 
.00415 
.00601 
.00615 
.00490 
.a0345 
-00269 
-0044 I 
-00271 
- 0 0 2 0 8  
-00167 
.00608 
-00331 
.a0426 
.a0615 
.OD160 
-00294 
.00449 
.00560 
.00563 
.00445 
.00308 
.a0301 
.00187 
.00144 
.00280 
.00420 
.00520 
.00541 
.00428 
-00338 
.00580 
.a0501 
.00274 
.Or3237 
.00143 
.00262 
.00447 
-00507  
.00531 
.a0436 
.a0330 
.a0534 
-00420 
.00207 
.a0143 
-00273 
.00410 
.00522 
.00541 
-00467 
.a0339 
-00486 
-00125 
.00211 
.00421 
-00516 
-00547 
.00466 
-00320 

__ 

- 
.002 154 
-002628 
.002791 
.001105 
.OO I551 
.001950 
.OOZt-.22 
-00 11 I9 
-000713 
.000650 
-000945 
-001388 
-00 I782 
.OO I196 
.001466 
-001050 
.000180 
.000821 
.000471 
.oo I708 
.001022 
.000614 
-000826 
-00055U 
.00044U 
-000840 
-001309 
- 0 0  1672 
-00  1694 
.001350 
.000950 
.000721 
.001215 
.000147 
. 000573  
.000460 
-001675 
-000928 
.001174 
-001694 
.000441 
.000810 
-001237 
.a01543 
-001551 
-001226 
.000848 
.000829 
-000515 
.000391 
.00077l 
-001157 
.001432 
.001490 . 00 I234 
.000931 
.oo 1598 
-001380 
-000755 
-000653 
.000394 
.000722 
.001231 
.001397 
.OO I463 
.001201 
.000909 
.001471 
.001157 
.000570 
.000394 
.000752 
.001129 
- 0 0  1438 
- 0 0  I501 
.001286 
-000934 
.oo I339 
-000344 
.000747 
.001160 
- 0 0  1421 
-00 1507 
.001282 
.000937 

- 

, L  

pt = 5,037.0 Ib/sa ft  . _  __ 
-00847 
.01155 
-01391 
.00410 
-00590 
.00833 
.00980 
-00952 
.00249 
.00228 
.00319 
.00502 
-00738 
.a0839 
.OW55 
.00601 
.00443 
.00258 
.a0219 
.00112 
r00591 
.00299 
+00240 
.0015b 
.00161 
.00280 
.00471 
.00677 
.00782 
.00116 
.00552 
.00332 
.00298 
.00225 
.UOl40 
.00163 
.00674 
.00566 
.00346 
.00162 
.00160 
.00281 
.00462 
.OOb61 
-00184 
.00682 
-00535 
.00151 
.00083 
.00112 
.00256 
.00408 
.00616 
.00707 
.00683 
.00611 
.01005 
.00832 . 00 150 
.00103 
.00111 
.00229 
.00403 
.00569 
.00691 
.00630 
.00538 
.00897 
-00719 
.a0088 
.00103 
.00228 
.00384 
.00543 
.00683 
.00628 
.00535 
.00805 
.00123 
. 00221  
.00391 
.00529 
.00616 
.00622 
.UO546 

- 

.002334 

.003182 

.003833 

.001130 

.001626 

.002301 

.002100 

.002623 

.000686 

.000628 

.000879 

.001383 

.002033 

.002312 

.002080 

.OO 1656 

.001221 

.000711 

.000603 

.OO 1962 

.OO 1628 

.000824 

.000661 

.000430 

.000444 

.000711 

.OO 1298 

.001865 

.002 155 

.001913 

.001521 

.000915 

.000821 

.000620 

.000386 

.000449 

.oo 1857 

.001560 

.000953 

.002100 

.000441 

.000774 

.OO 1273 
, 00 1821 
.002160 
.OO I879 
.001474 
.000433 
-000229 
.000309 
.000678 
.001124 
.OO I691 
.001948 
.001882 
.001684 
.00216P 
.002292 
.000413 
.000284 
.000306 
.000631 
.001110 
-001568 
.001904 
-001736 
- 0 0  I482 
.002472 
.001981 
.000242 
.000284 
.000628 
.OO I058 
.OO 1496 
-001882 
.OO 1730 
.OO 1474 
.0022 18 
.000339 
.000625 
.001017 
.a01458 
.OO 1863 
.OOlll4 
- 0 0  1504 

- 
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TABLE VI. - TABULATION OF REAT-TRANSFER MEASUREMENTS FOR CONFIGURATION 1 - Continued 

- 
herm 
coup1 

- 
1 
2 
3 
4 
5 
6 
7 
8 
9 

IO 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
31 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
76  
77 
78 
19 
80 
8 1  
83 
84 
85 
86 
87 
88 
89 
90 
91 
93 
94 
95 
96 
91 
98 
99 

- 

- 
-91 11 
.9254 
-9312 
-9054 
-9042 
-9191 
-9266 
-9289 
-9100 
.9037 
-8996 
-9065 
-91461 
-92431 
-9283 
-9289 
-9266 
-9243) 
-91231 
-9140 
-9272 
-92431 
-94951 
.9323< 
-9134' 
-9014 
-90081 
.9117 
-9203 
.9249 
-9272' 
-9266 
-93061 
-9466' 
-93921 
-9105f 
-91571 
-9260t 
.9335 
-94091 
.9237i 
-9163: 
-90711 
-91571 
.9300i 
-93351 
-93064 
-93061 
.9180: 
-91341 
-90944 
.91001 
.PI341 
-92491 
.9323t 
-93981 
-9426E 
-94153 
.92434 
-92892 
.92434 
-91345 
-92209 
-93805 
93752 

.93924 

.94555 

.93122 
-92606 
-91460 
-91116 
.92033 
-92721 
-93466 
-93752 
-93924 
.93408 
-92721 
-91402 
-91803 
-92835 
-93408 
.93752 

.9426e 

= 5,O: 

571.5 
598.5 
616.5 
546. I 
563.e 

601-1 
604.1 
540.5 
536.5 
538.1 

578.1 
593.8 
596.1 
587-5 
573.8 
546.1 
538.5 
577.1 
585.1 
564.1 
561.5 
551.8 
541.1 
541.8 
551.1 
574.5 
589.1 
591.1 
582 .8  
567.8 
564.8 
563.5 
560.1 
538.8 
574.8 
582.5 
570.5 
568.5 
546.5 
550.1 
554.5 
575.8 
595.5 
594.5 
583.5 
556.1 
539.5 
536.5 
544.1 
553.8 
569.5 
617.8 
632.8 
614.5 
626.8 
622.1 
554.8 
546.1 
544.8 
543.5 
580.5 
606.1 
619.5 
626.1 
611.8 
608.8 
548.5 
544.1 
544.8 
557.8 
581.8 
604.1 
616.5 
618.8 
608.1 
558.5 
554.8 
566.1 
581.5 
608.8 
619.1 
627.8 

~ 

584.e 

555.e 

.0081: 

.0117' 
-01671 
.003b 
.0055: 
.0085' 
.a1131 
.01201 
-0014l 
.0011! 
-00271 
.0046 
.0075r 
.0093i 
.0093( 
.0080; 
-0062;  
-00101 
-0014I 
.00721 
.00751 
-00435 
.0012L 
.00135 
.00145 
.0025i 
.0043; 
.0068! 
.0091C 
.00854 
.0070t 
.0043E 
,00339 
.00170 
.00202 
.0015t 
.0065t 
.0071€ 
.00371 
,00256 
,00148 
,00245 
.00412 
,00649 
,00858 
,00824 
,00657 
,00184 
,00086 
,00088  
,00196 
,00370 
,00575 
,00789 
,01166 
.01304 
,01392 
01242 
00210 
00084 
0 0  109 
002 13 
00780 
01240 
01531 
01659 
01232 
0 I053 
00101 
00099 
00212 
00463 
00831 
01430 
01729 
01591 
01 I27 
00186 
00277 
00492 
00806 
01404 
01626 
01572 

(a) M = 3.51; ~ t , ~ ~ ~  = 5,040 lb/sq ft 

.002233 
-003242 
.004604 
.001009 
.001518 
-002362 
.003108 
-00331 1 
.000407 
.000481 
.000743 
.001268 
.002074 
.002517 
-002574 
.002206 
.001111 
.000297 
.a00393 
.POI980 
.002085 
.001207 
.000341 
-000382 
.000410 
.a00693 
.001188 
.OO 1878 
.002503 
.002349 
.001942 
.001205 
-000932 
.000468 
-000556 
.000429 
.001804 
.001975 
.001037 
.000704 
.000407 
.000674 
.001133 
.001785 
.002360 
.002266 
.001807 
.000506 
.000237 
.000242 
.000539 
.001018 
.001581 
.002 110 
.003207 
.003586 
.003828 
,003416 
. 0 0 0 5 7 8  
,000231 
,000300 
,000586 
,002145 
,003410 
,00421 I 
,004563 
,003388 
002896 

,000278 
,000272 
,000583 
,001213 
,002285 
,003933 
,004755 
,004316 
003099 
000512 
000762 
001353 
002217 
003861 
004472 
004323 

~ 

-9087 
.9248 
-9351 
.PO41 
.9024 
.9190' 
.92991 
.9374 
.PI041 
-9053 
-90131 
.9058l 
-9150 
-9282 
.93631 
.93861 
.93681 
.93281 
.92131 
-9162. 
.93681 
-9340 
.9575. 
.9512i 
-9294: 
.9156! 
.PO76 
.915Oi 
.9248. 
.93281 
-936% 
.9345f 
.9368f 
.9621i 
.9638! 
.9271i 
.9196t 
-9357: 
.9380i 
.94141 
.9386C 
.92942 
.9139i 
.PI905 
-934% 
.94085 
.9386C 
.9495c 
-95811 
.93515 
.92591 
.91851 
.PI794 
.92999 
.9*032 
.94893 
-95122 
.95 I so 
.93688 
.93745 
.93171 
.PI909 
.91966 
-93745 
.93860 
-94548 
.94663 
.95566 
.95007 
.93917 
.92770 
.91507 
.91737 
-92483 
-93515 
.94032 
.94120 
-94720 
.93860 
.PI909 
-91622 
.92655 
.93458 
-94157 

= 5,04 

572. 
603 .  
634. 
550. 
563. 
588. 
612. 
621. 
544. 
542. 
539. 
555. 
582.' 
604. 
612.' 
606.' 
593. 
553.' 
547.' 
582. 
602.1 
581.' 
567.' 
562.1 
552.' 
550.1 
554.1 
579.1 
598.0 
605 .  
598.1 
582.! 
578.1 
568.1 
570.1 
550.1 
580.1 
598.1 
582.1 
575.1 
557.1 
555.f 
559.1 
580.f 
601.f 
607.1 
598.5 
565.1 
56*.  I 
550.5 
549.8 
557.5 
582.8 
595.5 
607.€ 
636 .€  
617.1 
632. I 
559.8 
550.5 
549. I 
552.5 
586.8 
616.5 
612.8 
627.1 
b32. 1 
632.8 
563.5 
559.5 
555.8 
559.1 
582.1 
610.8 
629.1 
640. I 
526.1 
583.8 
563. I 
561.8 
585.8 
511.1 
527.1 
538.8 

.0080 

.0120 
-0173 
.0033 
.0054 
.a087 
.0125 
-0141 
.0019 
.a021 
.no28 
.0046 
.0078 
.0102 
.0108 
.a101 
.a083 
-0013 
.0019 
.a073 
.a090 
. 0059  
.a010 
.0009 
.a017 
-0026 . 004 1 
.a068 
.0094 
.0090 
.0081 
.0057 
.a047 
.a011 
.a013 
.a016 
.a064 
.a080 
.a051 
.a037 . 00 171 
.a023 
.a038 
.0062 
.0081 
.0084l 
.00741 
.0014 
.0008 
.a009 
.0018. 
.00331 
.On54 
.0075 
.0087 
-01 101 
.0126 
.0151! 
.0018. 
.00071 
.0012c 
.0019: 
.0049. 
.U089. 
.0089l 
.a1311 
.01601 
.01161 
.0011t 
.0012e 
,00211 
,00411 
.0072r 
.a1244 
.a1661 
.0184? 
,0132t 
,0022t 
.0024€ 
,0044 I 
, 00725  
,01282 
,01614 
,01751 

.002221 
-003317 
.004788 
.000933 
.oo 1 509 
.002414 
.003455 
.003896 
.000535 
-000596 
.000778 
.001286 
.a021 69 
.002817 
.a02999 
.002790 
-002296 
.000381 
.000544 
.002034 
.002503 
-001636 
.000279 
.000259 
.000483 
.000720 
.001153 
.001876 
.002597 
.002497 
.002260 
.001595 
.001308 
.a003 15 
.000361 
.000444 
.001774 
.002221 
.001410 
.001046 
.a00469 
.000654 
.OO 1068 
.001730 
.002243 
.002329 
.002053 
.000395 
,000235 
,000268 
,000502  
,000922 
,001493 
.002078 
,002403 
,003035 
,003496 
, 004 180 
000505 

,000212 
000353 
000530 
001 360 
002464 
002456 

,003637 
0044 18 
003220 
000320 
000353 
000599 
001142 
001998 
003433 
004594 
005086 
003659 
000624 
000684 
001217 
002001 
003538 
004454 
004832 

-9167 
-9328 
-9466 
-9190 
-9127 
.9282 
-9431 
-9534 
.9339 
-9299 
-9224 
-9201 
-9265 
-9414 
-9534' 
-9569 
-9552 
.9454' 
.9431< 
.92701 
.9552 
-9534' 
.9598 
-955V 
.9443l 
.93Ill 
-9196; 
-92531 
.9374 
.9489( 
.95461 
.9546A 
-95631 
.9632! 
-97301 
.9494i 
.9316i 
-9529: 
.9569. 
-96091 
.96091 
.9540t 
.9334c 
.93391 
.9489C 
-9569: 
-95575 
.98271 
-98041 
.9540t 
-94717 
.93512 
-9311C 
-9448E 
.9557F 
-96325 
-96612 
-96899 
.98335 
.98047 
.95751 
-94491 
-92942 
.94491 
.94835 
-95808 
-96382 
.97244 
-99023 
-95693 
.PI488 
-93052 
.92478 
-92995 
.94316 
.95234 
-96497 
-94603 
-93971 
-92306 
-91675 
-92765 
-94028 
-95119 

5.05 

565. 
596. 
628. 
546. 
559. 
584. 
612. 
626. 
550. 
546. 
554. 
554. 
579. 
604., 
617.' 
613. 
601.8 
558. 
553. 
578., 
609. 
591. 
569.! 
564.! 
556.1 
550.1 
559. 
576. 
598. 
b08.1 
505. 
592. 
589.' 
570. i 
575.1 
561.! 
578. 
503.1 
590.1 
586. ~ 

i70.l 
567.I 
563.1 
579.1 
501.1 
509.I 
503.1 
576. f 
i74. I 
i59.f 
i59.1 
568.1 
i82. I 
123.1 
i43.c 
142. f 
$15. I 
,39. I 
,eo. I 
t75.8 
~63.5 
t61.5 
t85.1 
t13.1 
128.5 
840.1 
t37.5 
531.1 
586.1 
865.1 
560. I 
857.5 
877.8 
899. I 
t23.1 

37.8 
58.5 
56.5 
56.5 
70.5 
96.8 
19.5 
31.8 

54 I,. 8 

.0065 

.G114 

.0190 

.0022 
90045 
.0082 
-0134 
.G161 
.a012 
roo1  1 
.0016 
.a037 
.0071 
.0106 
.0124 
.0110 
.0090 
~ 0 0 1 4  
.0010 
.0070 
.0097 
,0066 
,0016 
,0014 
,0016 
,0020 
,0037 
10066 
,0093 
,0105 
,0089 
,0064 
,0054 
,0015' 
,0014 
,00161 
,00621 
0088i 
0056 
0043 
00 18' 
0021' 
0034; 
0061 
0 0 8 0 ~  
009 I 1  
00821 
0010. 
000s 
0009' 
0018 
U037I 
00751 
U126( 
0157' 
02001 
0106 
0 l70f 
00131 
00095 
00 122 
00 174 
00705 
01284 
Ol74l 
0205t 
0 178t 
01302 
00161 
00144 
00191 
00335 
00622 
01144 
01594 
01863 
01332 
00141 
00183 
00302 
00571 
01151 
01537 
01877 

t 

.001820 

.003113 

.005262 

.000628 

.001245 

.a02274 

.003715 

.004410 

.000332 

.000324 

.000454 

.OO 1035 

.001989 

.002954 

.003450 

.003051 

.002515 

.000390 

.000290 

.001945 
-002697 
.001831 
.000462 
.000390 
.000448 
.000567 
.001048 
.001837 
.002589 
.002927 

.oo 1773 

.001519 

.000440 

.000396 

.000454 

.001726 

.00243S 

.OO 1563 

.001209 

.000523 

.000606 

.000963 

.001701 
,002227 
.002528 
.002291 
,000282 
.OD0224 
,000263 
,000517 
,001035 
,002015 
,003502 
I 0051 87 
,005533 
,002935 
004725 
000362 
000274 
000331 
000481 
001961 
003552 
004833 
005688 
004941 
003616 
000462 
0003911 
000545 
000927 
001721 
003165 
004410 
005154 
003685 
000390 
000506 
000835 
001596 
003184 
004252 
005192 

.0024ro 
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TABLE VI. - TABULATION O F  HEAT-TRANSFER MEASUREMENTS 
FOR CONFIGURATION 1 - Conlinued 

(a) M = 3.51; = 5,040 lb/sq ft 

hermo 
:ouple 

~ 

1 
2 
3 
4 
5 
6 
7 
8 
9 
IO 
I 1  
12 
13 
I4 
15 
16 
17 
I 8  
19 
20 
21 
22 
23 
24 
25 
26  
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42  
43 
44 
u5 
46 
47 
60 
61 
62 
6 3  
64  
6 5  
66 
67  
68 
69  
70 
71 
72  
73 
14 
75 
76  
77 
78 
79 
80 
01 
0 3  

0 5  
06 
87 
88 
89 
PO 
91 
93 
94 
9 5  
96 
97 
98 
99 

n4 

P8 

- 9 3 3 5 9  
.94962 
.96565 
.93473 
.92672 
.93874 
.95477 
-96851 
-95305  
.94962 
.PI6275 
.93413 
.93301 
.we47 
.96507 
.97366 
.97423 
.96908 
.96450 
-91359 
.96965 
.97080 
.Pa454 
.98053 
-96194 
-95420 
-93817 
-93759 
.94904 
-96221 
-96965  
.97080 
-97252 
-98969 
.99542 
.9b051 
.942I7 
.96908 
.97309 
.97652 
.97538 
.96965 
.94790 
.94309 
-95992 
.97000 
.97137 
1.00343 

. 99656  

.96507 
- 9 5 0 2 0  
.94332 
- 9 3 3 5 9  
.94733 
.96336 
.97366 
.91767 
.97939 
.99255 
.98339 
-96851 
-95763 
.a9122 
.93931 
.95362 
.96101 
.91366 
.97881 
.98912 
.pa511 
.9bb79 
-95763 
.94504 
.93702 
.94103 
.95763 
.97080 
.98225 
-95020 

.93645 

.92786 

.93759 

.95305 
-96851 

~ 

.95248 

: 5,042 

565.1 
583 .5  
612.1 
550.5 
551.1 
572.5 
597.5 
613.8 
560 .  I 
557.5 
554.5 
555.5 
569.5 
593.8 
612-1 
617.8 
617.5 
560.8 
566.5 
572.5 
623. I 
622.1 
577.8 
516.1 
569.5 
562.8 
5bU.8 
515.8 
601.5 
620. I 
626. I 
622. I 
624.1 
581.1 
585.8 
574.1 
579.8 
627.8 
627.1 
626.8 
579.5 
577.5 
569.5 
502.5 
609. I 
626.1 
629.1 
586.5 
502 .8  
566.5 
566.5 
560.5 
568.1 
596.0 
621.1 
631.5 
620 .8  
627.1 
584.1 
578. I 
570 .5  
567.1 
516.8 
515.1 
597.8 
615.8 
631.5 
629.5 
625.8 
581.1 
571.1 
569.1 
561.5 
566.5 
587.8 
613.1 
629.5 
628.5 
565.0 
563.8 
554.5 
558.1 
584.5 
608.8 
626.5 

~ 

.a0336 

.a059 1 

.0101b 

.00120 

.00254 

.00592 

.00810 

.00989 

.00089 

.00008 

.00125 

.00230 

.00490 

.00804 
-00985 
.01005 
.00984 
.00089 
.00080 
-00543 
.a1231 
.01189 
.00090 
.00099 
.00108 
.00147 
.00263 
.00574 
-00996 
. O I 2 6 5  
-01312 
.012bO 
.a1211 
. 00090  
-001 I I 
.OOl42 
.00601 
.01379 
.a1287 
.01200 
.00100 
.00205 
.00343 
.00611 
.00900 
.01244 
.01347 
.00058 
.00062 
.00088 
.00118 
.00216 
.00473 
.a0893 
.a1255 
.a1390 
.a1247 
-01136 
.OOI12 
.00101 
.0011 I 
.00119 
.000bO 
.00226 
.00779 
.a1152 
.01388 
.01223 
.00978 
.00139 
.00145 . 00 I62 
.00216 
.00420 
.00758 
.01130 
.01387 
.01126 
.00105 
.00120 
.00199 
.a0359 
.00734 
.01067 
-01329 

.000931 

.001638 

.002816 

.000333 

.000704 . 00 I364 

.002245 

.002141 
-000247 
.000244 
.000346 
.000637 
.OO 1350 
.002220 
.002730 
.002785 
.002727 
.000241 
.000225 
.001505 
.003412 
.003295 
.000249 
.000274 
.000299 
.000407 
-000729  
-001591 
-002710 
.003506 
.003636 
.003292 
.003356 
.000249 
.000308 
.000394 
.001666 
.003822 
.a03567 
.003326 
.000521 
.000568 
-000951 
-00 1693 
.002738 
.003448 
-003733 
.000161 
.OOO 172 
.0002U4 
.000327 
.000599 
.001311 
.002415 
-003478 
.003852 
.003456 
.003148 
.0003 IO 
.000280 
.000308 
.000330 
.000 166 
.001181 
.002 159 
.a03193 
.003047 
.a03445 
.0027 IO 
.000385 
.000402 
.000449 
.000599 
.001164 
.a02 IO I 
.003 I32 
.003844 
.003121 
.000291 
.000333 
.Olio552 
.000995 
.002034 
.002957 
-003683 

.. . .. . .. ... -~ 
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TABLE VI. - TABULATION OF HEAT-TRANSFER MEASUREMENTS FOR CONFIGURATION 1 - Continued 

I 

-92111 
.9295t 
.9199B 
-9121C 
-91604 
.9188t 
-9154f 
.9104C 
.91266 
.90984 
.9 I04C 
.9166C 
.91604 
-91491 
.90984 
.9121c 
.9166C 
-92161 
.91604 
.91711 
-90984 
.91942 
.92675 
-92336 
.91266 
-90871 
-91266 
.91773 
.91097 
.PO646 
.90871 
.91548 
.92224 
-92562 
.91998 
.90984 
-92055 
.91040 
-92055 
.92562 
-91097 
.PO928 
.91266 
.91773 
-92055 
.9 1 322 
.91266 
.92618 
-92336 
.PO815 
.90984 
.91491 
.91660 
.91435 
.PO871 
.PO871 
-92505 
.92900 
.93013 
-92505 
.PI097 
.91040 
.91491 
.92055 

-90928 
.PO928 
-92336 
-93182 
-92562 
-90815 
.90928 
.91210 
.91379 
-91153 
.PO759 
.90702 . V2562 
-90646 
.9Q815 
.PO984 
.91210 
.91097 
.PO759 
-91040 

.9154n 

- 
?berm 
coup1 

I 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25  
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
4 5  
46 
47 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
IO 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
83 
84 
85 
86 
87 
88 
89 
90 
91 
93 
94 
95 
96 
97 
98 
99 

=318( 

592.t 
601.1 
591.1 
571.1 
581.f 
587.1 
581.1 
569. I 
556.e 
555.5 
567.1 
579.5 
581-L 
577.5 
564.8 
556.1 
561.5 
574.5 
558.1 
581.5 
555.1 
573.8 
585.5 
573.5 
556.5 
564.5 
575.1 
581.5 
573.8 
561.5 
557.1 
571.1 
578.5 
580.5 
579.1 
554.5 
580 .5  
552.8 
575.5 
579.8 
556 .5  
564.1 
574.5 
579.8 
577.8 
564.5 
554.1 
57b. 1 
578.1 
555.1 
564.5 

577.1 
572.5 
561.5 
553.8 
577.1 
576.5 
577.5 
575.5 
555.1 
563.1 
572.5 
583.5 
572.5 
561.5 
554.1 
573.1 
574.5 
573.5 
553.5 
562.5 
571.1 
575.1 
570.8 
561.8 
552.8 
573.8 
557.5 
562.1 
570.5 
573.8 
570.8 
561.1 
557.8 

573.8 

__ 

&gg 

.0102: 

.0106. 

.00981 

.a0591 

.a0731 

.0080 

.0072l 

.0057, 

.00281 

.00341 

.0050' 

.00641 

.0070l 

.a0631 

.00461 

.a0331 

.00291 

.00431 

.00311 

.DO671 

.00311 

.00461 

.a065 

.00421 

.0030; 

.00451 

.a0591 

.0067' 

.00581 

.0043; 

.0031( 

.0044! 

.0056i 

.0058i 

.0053: 

.0030f 

.00591 

.00265 

. O D 4 6 1  

.0055i 

.00305 

.a0431 

. 0055€  
,00604 
.0054? 
,0039c 
.0026i 
,00471 
,00544 
,00311 
.0043! 
.0053( 
.0057€ 
,00511 
,00395 
,00285 
.00504 
,00431 
,00439 
,00467 
,00293 
,00420 
,00529 
,00569 
,005l1 
,00407 
,00293 
,00452 
,00375 
,00435 
00303 
00430 

,00562 
00630 
00567 
00444 
00307 
00428 
00325 
00454 
00590 
00637 
00579 
00441 
00289 

- 

.oo I979 

.002056 

.oo 1905 

.00 I 1  60 

.001429 

.001555 

.001410 

.001112 
.000554 
.000666 

.001255 

.a01363 

.001230 

.OOO9Ob 

.000639 

.a00577 

.000840 

.000608 

.001297 

.000600 

.000898 

.001261 

.000821 

.000594 
.000871 
.OD1152 
-00 1299 
.001135 
-000837 
.000600 
,000862 
.oo 1098 
.001137 
.OO 1032 
.000596 
.001152 
.000521 
.DO0897 
.001069 
.000598 
.000846 
.001081 
.001170 
.001051 
-000755 
.000507 
.000924 
.OO 1053 
.000614 
.000838 
.oo 1044 
.OOl119 
.000990 
.000765 
. 000552  
.000976 
.000835 
.000850 
.000904 
.000567 
.ooou 13 
.OO 1024 
.a01 102 
.000990 
.000788 
.000567 
.000875 
.000726 
.000842 
.000587 
.a00833 
.001088 
.oo I220 
.001098 
.000860 
.000594 
.DO0829 
.000629 
,000879 
.001142 
,001233 
.001121 
,000854 
.000560 

. o o o w  

b) M = 3.51; pt,nom = 7,200 Ib/sq ft 

7 -  . - .  - . 

I 
.91774 
.92965 
.92454 
.9086t 
.9115C 
.91881 
.92001 
-91604 
.9 1377 
.90923 
.90526 
-91206 
.91490 
;9 I830 
.91490 
.91433 
.91433 
.90979 
.91320 
-91604 
.91490 
.92625 
.91433 
.90809 
-90923 
.90299 
.90809 
.91774 
.91660 
.PI490 
.91830 
.92852 
.92965 
.91944 
-91036 
.PO753 
-92171 
-92001 
.93078 
.93078 
.PI150 
.90696 
.91150 
.92057 
.92908 
.92228 
-92228 
-93022 
.92908 
.90809 
.90639 
-91150 
.91774 
.92057 
-92001 
.92454 
-93135 
.93192 
.93305 
.93192 
-90582 
.90526 
-91093 
-92057 
.92l71 
.92001 
-92459 
.92908 
.934I9 
.93305 
.a9902 
.PO355 
.90809 
.PI433 
.9177* 
-91944 
.92454 
.93135 
-91604 
.91036 
-90979, 
.91433' 
.91830 
.PI830 
-9251 1 

581. 
596. 
595. 
557. 
569. 
582. 
584. 
575. 
558 .  
548. 
558 .  
567. 
577. 
580. 
571. 
559. 
556. 
562 .  
559. 
577. 
561. 
578. 
563. 
550. 
547. 
549. 
563. 
577.' 
577. 
568. '  
565 .  
579.' 
587. 
566.1 
552. '  
542.' 
577.1 
561. 
591.' 
587.1 
545.! 
550.1 
564.1 
577. 
582.1 
572.1 
562.1 
567.1 
561.' 
544. 
550.1 
563. 
572.! 
576. 1 
570.! 
565.1 
585.1 
i82. I 
568.1 
561.1 
i40. 1 
547.t 
i60. I 
i72. I 
i74.5 
B68.5 
i66.f 
i81.5 
i78.t 
~61.5 
~36.6 

b58.1 
h7.5 
b71.5 
168.5 
166.8 
t80.5 
# S f .  1 
t50.8 
859.5 
167.8 
171.8 
168.5 
b68.8 

~ 6 . e  

- 

.a0931 
-01 13. 
-0121. 
.0049< 
.0068 
-00871 
.00891 
.a0771 
.a034 
.00291 
.00421 
.00601 
.00801 
.0078! 
.a065 
.0044' 
.0031. 
.0052' 
-00251 
-0075 
.00461 
.0045: 
.a049 
.00341 
.a021 
.0036' 
.a0574 
.00765 
.a0771 
.00581 
-0042. 
-00571 
.00801 
.0047f 
.003I! 
.0019t 
-00714 
.0041t 
.0089C 
.0081i 
.00205 
.0035i 
.0055€ 
.0067t 
.00689 
.a0554 
.00401 
-00381 
.a0269 
.00171 
.a0331 
.00501 
.a0629 
.00683 
.00560 
.00441 
.00734 
.00626 
.a0355 
-00250  
.OD171 
.a0315 
.a0464 
.00573 
.00612 
.00527 
.00459 
.00689 
.00576 
.a0237 
.00163 
.00301 
.00454 
-00559 
.OD614 
.a0530 
.a0453 
.00616 
.00183 
.a0311 
.a0465 
.a0567 
.00598 
.a0547 
.a0479 

_-  

_- 
.001858 
.002240 

.000981 
-001359 
-001731 
.001761 
-001535 
-000687 
.000590 
.000843 
.001203 
.a01591 
-00 1553 
.001292 
.000888 
.000619 
.OO 1047 
.00050J 
.OO 1 C86 
.000918 
.000894 
.000971 
.a00673 
.000417 
.000730 
.001138 
.OO 1521 
.001531 
-001155 
.000837 
-001 130 . 00 1589 
-000946 
.000623 
.000388 
- 0 0  1413 
.000823 
.001761 
.001606 
.000413 
.Or30696 
.001104 
-001337 
.001363 
.001096 
.000805 
.000754 
.000532 
.000350 
.000655 
.000991 
.001244 
.001351 
.a01 I O 8  
.000872 . 00  1452 
. O O  1238 
.000702 
.000495 
,000338 
,000623 
.0009 18 
,001134 
.001211 
.001043 
.000908 
,001363 
.001140 
,000469 
,000322 
,000595 
000898 

,001106 
001215 
001049 
000896 
001219 
000362 
000615 
000920 
001122 
001183 
001082 
000948 

.00239e 

- -  
-91272 
.92741 
-9274t 
.90421 
.9048( 
.9155t 
-9223t 
.92121 
-9059: 
.8997C 
.8963C 
.9042! 
.91101 
.9195? 
.91953 
.91840 
-91670 
.9076? 
.9048C 
.9121t 
-91783 
.92690 
.91103 
.9093? 
.8997C 
.a9233 
.a9743 
-91160 
.91500 
.9 1670 
.9 I896 
.93030 
-93030 
.PI273 
.91216 
-89913 
.91500 
.92123 
.93313 
-93143 
.90820 
.a9970 
-90196 
.91386 
.92803 
.92576 
.92463 
.92123 
.91896 
.a9970 
.e9630 
.90253 
.91160 
.91953 
-92293 
.92916 
.93370 
.93256 
.92293 
.92803 
.91386 
.PO366 
.PO366 
.91500 
.92123 
-92236 
.92746 
.93143 
.93370 
-93823 
.90990 
-90310 
.90366 
-91046 
.91820 
.92350 
.92746 
-93200 
.91896 
.PO990 
-90480 
.91046 
.91896 
-92350 
.93086 

, 

= 7,20 

589. I 
612.! 
626. i 
560.1 
580.:  
595.1 
605.1 
602. I 
560-1 
547.5 
555.5 
569.t 
588.1 
599. I 
595.5 
583.5 
569.f 
559.: 
546.5 
587.f 
583.1 
575.1 
561.f 
548. I 
541.1 
549.f 
564.1 
587.1 
595. I 
591.5 
587.6 
585.5 
615.1 
559.8 
547.8 
539.5 
587.1 
583.8 
608.1 
622.1 
543.8 
549.1 
566.8 
587.8 
601.1 
595.8 
585.5 
570.1 
548.5 
537.5 
547.1 
564.5 
581.5 
593.5 
595.1 
597.8 
520.5 
515.5 
569.5 
557.8 
545.1 
549.1 
562.8 
580.8 
591.5 
$90.8 
i93. I 
110.8 
b10.5 
i63.8 
i42.5 
i48.8 
i61.8 
,77.5 
i88.5 
b91.8 
i92.1 
to7.1 
155.5 
,53. I 
162.5 
176.5 
189.8 
t92.8 
t98.5 

.- 

.0105' 

.0142' 
-01681 
.0052' 

.a101 

.0120. 

.a1151 
-00334 
.0032! 
.0042; 
.a062 
.00891 
.0104' 
.00931 
.0074( 
.0057( 
.a0331 
.U0271 
.0086: 
.0074l 
.0046. 
.ooze; 
.GO201 
.0022' 
.0037! 
.0059; 
-00851 
.OO9bt 
.UO9li 
.00701 
.00611 
.01085 
.0026C 
.0016t 
.Golei 
.0079? 
.uo711 
.00975 
.0133t 
.00155 
,00322 
.00568 
.0084€ 
,00915 
.00811 
.a0684 
,00313 
.00104 
,00155 
.00314 
.GO505 
,00713 
,00900 
,00896 
,00886 
,01243 
,01051 
,00364 
,00114 
00 153 

, 00286  
,00481 
,00660 
00791 
00802 
00836 
01194 
00941 
00120 
00151 
00274 
00463 
00647 
00781 
00792 
00795 
01076 
00201 
00306 
00167 
00630 
00780 
00823 
00919 

.0074! 

~ 

.002048 
-002769 
.003255 
.001025 
-00 1434 
.oo 1974 
-002331 
.002228 
.000651 
.000630 
.000818 
.001203 
.001740 
.002032 
-00 1808 
.oo 1445 
.001104 
.000645 
.000541 
.001670 
.001434 
.000897 
.Or30556 
.000399 
.000444 
.OOOI27 
.a01147 
. O O  1659 
.001876 
-001777 
.001358 
.OO 1184 
.002110 
.000504 
.000326 
.000362 
.a01536 
- 0 0  1378 

.002589 

.000308 

.000624 

.001101 

.001643 

.a01773 

.a01571 

.001325 

.000606 

.000202 

.000300 

.000608 

.000978 

.001381 

.OO 1744 

.OO 1736 

.a01717 

.002408 

.002036 
,000705 
.000221 
,000296 
,000554 
.000932 
.001279 
,001533 
. O O  1554 
,001620 
,002313 
,001823 
,000233 
000293 
000531 
000897 
001254 

.OO 1513 
001535 
00 I540 
002085 
000389 
000593 
000905 
001221 
001511 
00 I595 
001781 

.ooin97 

46 
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TABLE VI. - TABULATION OF HEAT-TRANSFER MEASUREMENTS FOR CONFIGURATION 1 - Continued 

hermo 
:ouple 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
1 1  
12 
13 
14 
15 
16 
11 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29  
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
51 
42 
43 
44 
45 
4 6  
47 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69  
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
83 
84  
85 
86 
81 
88 
89 
90 
91  
93 
94 
95 
96 
97 

99 
qn 

(2' = 22.5' 
pt = 7,215 

I 
.PO979 578.1 
-92681 607.5 
-93249 632.8 
.90242 552.1 
-90129 564.1 
.91317 590.1 
.92625 609.5 
.92852 619.8 
.PO753 551.1 
-90015 542.5 
.89448 546.5 
-90072 560.1 
.91036 583.8 
.92321 602.1 
-92795 604.5 
-92738 594.8 
.92511 580.5 
.91830 563.5 
-90412 541.8 
.PI093 583.1 
-92568 592.5 
.92511 572-1 
.91830 558.5 
-90582 546.1 
.PO015 540.1 
.e9107 543.1 
.a9334 554.8 
-91036 582.5 
.91881 597.1 
-92341 599.1 
.92568 590.8 
.93362 578.8 
.93759 579.8 
.9194k 558.1 
.91036 548.1 
.PO299 541.1 
.91490 582.5 
.92738 591.5 
.94043 606.5 
.93873 596.1 
.91660 550.1 
.PO582 546.1 
.90299 559.1 
.91433 583.1 
.93078 602.5 
.93135 602.1 
.93022 592.5 
.92341 560.8 
-90751 540.1 
.90696 542.5 
.90015 548.1 
.90242 557.5 
-91320 578.5 
.92852 602.1 
-93873 625.1 
.94270 638.5 
.94100 621.8 
-94043 625.1 
-93476 566.5 
.94383 565.1 
.92681 556.1 
.91660 559.1 
.91093 576.1 
.92284 609.5 
-93249 633.5 
.93476 641.1 
.93816 634.5 
-93816 630.1 
-94213 617.5 
.94100 564.1 
-93022 566.5 
.92284 557.5 
-91263 575.8 
.91174 608.5 
.92625 620.1 
-934.19 631.5 
-93703 631.5 
-93816 618.5 
.92852 563.1 
.92398 563.1 
.91263 569.5 
.91774 600.1 
-92795 620.5 
.93362 636.8 
-93873 631.8 

lb/SS ft 

.00990 

.01498 

.02170 

.00444 

.00683 

.01107 

.01497 
-01572 
-00251 
.00263 
.00344 
.00582 
.OOPS6 
.01251 
.01273 
.01025 
-00769 
.00251 
.00195 
-00931 
.00973 
.00529 
.00292 
.00250 
.00207 
.00314 
.00570 
.00938 
.01229 
-01205 
.00917 
.00508 
.00456 
.00247 
-00179 . 00 1 80 
-00899 
.00914 
-00593 
.00768 
.00136 
.00253 
.00518 
.00871 
.01101 
.01134 
.OO8b8 
.00275 
.00113 
.00182 
.00284 
-00497 
.00817 
.011b0 
-01051 
.01785 
.020 IO 
-01831 
.00246 
.00160 
.00158 
-00322 
.00652 
.01021 

-02128 
-02700 
.01755 
.OI483 
.00166 
.00160 
.00306 
.00644 
.01164 
.02117 
.02281 
-02500 
-01581 
.00307 
.00392 
-00667 
.01148 
-02093 
.02375 
.02431 

. o I a90 

-. 

.001916 

.002899 
-004200 
.000859 
-001322 
-002142 
-002897 
.003042 
.000486 
.000509 
.000666 
.001126 
.OO I850 
.002421 
-002564 
.OO I984 
.001488 
.000486 
.000377 
.0011(02 
-001883 
.001024 
.000565 
.000484 
.000401 
.000608 
.001103 
.001815 
.002378 
.002332 
.001775 
.000983 
-000882 
-000478 
.000346 
-000348 
.001740 
.OO 1769 
.001148 
.OO 1486 
.000263 
.000490 
- 0 0  1002 
- 0 0  1 686 
-002131 
.002195 
.OO 1 680 
-000532 
.0002 19 
-000352 
.000550 
.000962 
.001581 
.002225 
.002034 
.003454 
.003890 
.003523 
.000476 
.0003lO 
.000306 
.000623 
-001262 
- 0 0  1976 
.003658 
.004118 
-005225  
.003396 
.002870 
.000321 
.000310 
.000592 
.00124b 
-002253 
-004097 
-004414 
-004838 
.003060 
.000594 
.DO0159 
.001291 
.002222 
.004050 
.004596 
.DO4705 

M = 3.51; pt.nom = 7,200 Ib/sq ft 

P 

-90721 
.92543 
.93622 
.90778 
.PO209 
.91461 
.93055 
-93681 
.92543 
.9117b 
.90607 
-90550 
.91290 
.92884 
.93624 
-93795 
.93510 
.94307 
.92713 
-91461 
.93624 
.93226 
.95275 
-94418 
.P2770 
.PI404 
-90436 
.91518 
.92429 
.93 1 69 
.93510 
.93339 
.93561 
.9504l 
.94763 
.92656 
.91973 
-93624 
.94421 
.94478 
.93852 
-92713 
.91404 
-92030 
.93681 
-93966 
.94023 
.93909 
.PO136 
.93510 
.92429 
.91632 
.92258 
.93681 
.94649 
.95047 
.9499O 
.95161 
.93510 
.93909 
.93795 
.92713 
.91461 
.92144 
.93396 
.93852 
.94421 
.94592 
-95161 
-95332 
-93966 
-931 12 
.PI518 
.914bl 
.92543 
-93567 
.94023 
.94649 
.93624 
.92941 
.PI404 
-91347 
.92599 
.93453 
-94136 

.oo 1773 

.001105 
-001505 
.000175 
.000410 
.000748 
-001 045 
- 0 0  1080 
.000084 
.000120 
.OOO 148 
.000264 
.000635 
.000820 
-000827 
-000703 
.000563 
.OOOOb8 
.000091 
.000614 
.OOObbO 
.000402 
.000072 
.000018 
.OD01 I5 
.000107 
. 000299  
-000579 
-000769 
.000759 
.000625 
-000425 
.000278 
.000093 
.000080 
.000264 
-000526 
.000616 
-000375 
-000322 
.000113 
.000117 
.ooo I92 
.000495 
.000684 
.000691 
.000573 . 000 124 
.ooo 101 
.ooo 109 
-000118 
-000338 
.000598 
-003521 
.0045 54 
.005838 
.001381 
.001064 
.000113 
.000122 
.000107 
.000118 
.000361 
-002068 
.001290 
.001525 
. O O  I690 
.001245 
.000886 
.000117 
.000113 
.OD0 157 
.000346 
.000754 
- 0 0  I387 
.001696 
- 0 0  1692 
.000991 
.ooo 105 
.000138 
.000365 
.000742 
-001391 
.001698 
.001639 

pt = 7,207.0 lb/sq f t  

.00169 

.01356 

.02260 

.00267 

.00527 
-00918 
.0163b 
-01935 
.0019b 
.00205 
-00272 
.00464 
.00867 
.01264 
.01496 
.01273 
.01061 
.00218 
-00231 
-00864 
.01202 
.00793 
-00178 
-00199 
.00226 
-00283 
.00488 
.00840 
.01136 
.0127b 
.01147 
.00785 
.00673 
.00158 
.00153 
.00197 
.00751 
-01043 
-00682 
.00535 
.00123 
-00181 

.OOb98 
-01038 
.01111 
-01006 
.00116 . 00099 
-00125 
.00216 
-00473 
-00968 
.01793 
-02271 
-02693 
.01483 
-02207 
.00172 
.00142 
.00151 
.00218 
.00424 
.00812 
.01529 
-02065 
.02429 
.02318 
-01636 
.00237 
-00188 
-00248 
.00425 
.00782 
.01455 
.02212 
.02522 
-01933 
.00198 
.0025b 
.00405 
.00734 
.01503 
.02028 
-02260 

.0036n 
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TABLE VI. - TABULATION OF HEAT-TRANSFER MEASUREMENTS 

FOR CONFIGURATION 1 - Continued 
(b) M = 3.51; R."om = 1,200 Ib/sq ft 

- 
'hermi 
couple 

I 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
I 7  
18 
19 
20 
2 1  
22 
23  
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41  
42 
43 
44 
45 
46 
47 
60 
61 
62 
63 
65  
65 
66 
67 
68 
69 
70 
71  
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
83 
84 
85 
86 
8 7  
88 
89 
P O  
91 
93  
94 
95  
96 
97 
98 
99 

- 

ee-itz-0 
a = 5.0 ; Tt = 708 R;- ~ 

- 
-9259 
.9435, 
-9623, 
-9316 
.9213 
-9293 
- 9 5 0 9  
.9652. 
.9538 
.94921 
.9407. 
.93101 
.9281' 
.9475 
-9640' 
.9720' 
.9720. 
.9686! 
.9629! 
.9293: 
-96801 
-9675 
-98001 
-9766: 
.9646( 
-9509' 
.9333; 
.9344( 
.9475i 
-96121 
-96801 
-96801 
.9703i 
-98062 
.9857! 
-96405 
.9bO7: 
-9686: 
.9726$ 
.97431 
-9692i  
.P I181 
.94415 
.94224 
.96124 
-96751 
-97093 
.98290 
-97891 
.95725 
-94814 
.93503 
-92990 
-94586 
.96295 
-97321 
-97606  
-97777 
.9789I  
-96979 
.95839 
.95042 
-93731 
-93332 
.94700 
-95896 
-97093 
-97663 
.98290 
.97549 
-95782 
.95440 
.94 187 
.93161 
.93845 
.95552 
.96808 
.97720 
-94814 
-94415 
.92933 
-92192 
.93246 
-95156 
.9669C 

- 

= 7,18i 
~ 

568.1 
588.8 
626.5 
561.5 
559.5 
575.5 
605.1 
622. I 
566.1 
565.8 
559.5 
560.5 
576.8 
604.8 
624.8 
631.1 
638.8 
574.1 
571. I 
581.1 
643. I 
632.8 
581.1 
579.5 
573.8 
567.8 
565.8 
585.5 
613. I 
631.5 
637.5 
634.8 
632.8 
581.5 
586.1 
575.5 
589.5 
638.5 
638.5 
636.5 
584.5 
579.8 
576.1 
592. I 
620.5 
634.5 
639. I 
580.1 
577.5 
566.5 
563.5 
562.1 
575.5 
608.1 
b31.8 
642.5 
b39.8 
636.8 
582.5 
575.8 
569.1 
565.8 
562.5 
574.8 
b06.5 
b27.5 
b42. I 
b40.8 
b34. I 
584.5 
570.8 
569.8 
565.8 
572. I 
598.8 
525.8 
541.1 
538.8 
561.8 
560.8 
i63.8 
569.5 
$95.1 
521.1 
538.8 

~ 

.0041! 

.0069i 

.0101! 

.00201 
-00301 
.no591 
.no901 
.01071 
.0013C 
.0014; 
.00175 
.0032t 
.00611 
.On935 
.0113t 
.0117( 
.0113I 
.On131 
.On141 
.00694 . 0 1300 
.01317 
-00133 
-00141 
.no171 
.00209 
.On395 
.00711 
.01137 
-01583 
.01449 
.01412 
.I31347 
.no120 
.no144 
.no189 
.00704 
.01465 . 0 1394 
.01269 
.00192 
.00258 
.DO428 
.00769 
.01065 
.01294 
.01395 
-00085 
.00090 
.on118 
.on152 
.no304 
.00579 
.01046 
.01331 
.01498 
.01385 
.01185 
.00154 
.00137 
.001&5 
.00165 
.00288 
.00536 
.01010 
,01350 
,01577 
,011128 
,01133 
,00221 
,00178 
,00202 
.00300 
.00531 
,00983 
,01407 
,01645 
,01329 
,00127 
.00150 
,00246 
,00473 
,00922 
,01348 
,01566 

- 

~~~ 

.000809 

.001350 - 001 980 

.000392 

.000593 

.001153 

.OO I 7 7  1 

.002101 

.000254 

.000277 

.000349 

.000636 

. O O  1203 

.001824 

.002216 

.002300 

.002206 

.000256 
.000287 
.001354 
.002536 
.002569 
.000259 
.000275 
.no0334 
.OOOC08 
.000770 
- 0 0  1387 
.no2218 
-002698 
.002826 
-002754 
.002627 
.000234 
.000281 
-000369 
-001373 
.On2857 
.002719 
.002475 
.000374 
.000503 
.000835 
.001500 
.002077 
.On2524 
.002721 
.000166 
.000176 
.000230 
.000296 
.000593 
.001129 
.002040 
.002596 
.on2922 
.002701 
.002311 
.000300 
.000267 
.000283 
.000322 
.000562 
.001045 
.OO 1970 
.no2633 
.003076 
.002785 
.on22 IO 
.000431 
.000347 
.000394 
.on0585 
.001036 
.001917 
.On2744 
.003209 
.no2592 
.000248 
. 000295  
.000480 
.000923 
.001798 
.002629 
.003054 
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TABLE VI.  - TABULATION O F  HEAT-TRANSFER MEASUREMENTS FOR CONFIGURATION 1 - Continued 

hermo 
:ouple 

I 
2 
3 
4 
5 
6 
7 
8 
9 
IO 
11 
12 
13 
14 
15 
16 
I7 
I 8  
20 
21 
22 
2 3  
24 
2 5  
26 
2 1  
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43  
44 
4 5  
46 
47 
60 
61 
62 
63  
64 
65 
66 
67 
68 
69 
70 
71 
72 
7 3  
74 
7 5  
76 
77 
78 
79 
80 
81 
83 
84 
85 
86 
87 
88 
89 
90 
P I  
93  
94  
9 5  
96 
97 
98 
99 

P 

.90204 

.go872 

.PO260 

.e9647 

.a9759 
-90371 
-89870 
-89425 

.a9035 

.89202 

.90093 

.90037 

.e9647 
-89314 
.89425 
.a9592 
.90093 
.89981 
.a9369 
.90148 
.91150 
.90705 
-89759 
.e9536 
-89814 
.a9647 
-89592 
.a9314 
-89592 
.e9536 
.PO928 
.92096 
.92430 
-89703 
.PO594 
-89870 . 9 1595 
-92486 
.90705 
.PO594 
.90371 
-90427 
.91150 
.91317 
.91095 
.93154 
.92709 
.89647 
.89981 
.PO649 
.90260 
.90204 
.89870 
.PO093 
.92931 
.94044 
-93655 
.92375 
.PO204 
.90037 

.PO983 

.?IO39 

.e9981 

.PO260 

.92375 
-95046 
.93599 
.90093 
.90315 
.PO093 
. P O 5 9 4  
.a9926 
-89870 
.89870 
.94323 
-89647 
-89870 
.OW03 
.a9981 
.89814 
.e9536 
.e9870 

.8925n 

~ 

= 8,64! 

563.8  
570 .5  
564.1 
551 .8  
557 .5  
566.5 
551 .8  
550 .5  
540.8 
542 .8  
541 .5  
557.8 
559.1 
554 .5  
547. I 
542 .8  
542.8 
545 .5  
558.1 
542.5 
545 .8  
552.5 
526.1 
545.1 
548.8 
555.1 
556.1 
553.1 
546 .5  
543.1 
541.8 
550 .8  
560.5 
556 .8  
544.1 
560 .8  
547 .8  
552.1 
565.1 
550.1 
554 .5  
558.1 
560 .5  
562.1 
557 .8  
551.5 
566. I 
564.1 
544.5 
551 .5  
559.1 
558 .5  
556.1 
549.5 
546.1 
564.1 
570.8 
568.5 
562 .8  
547 .8  
555.5 

567 .8  
561.1 
550.1 
547 .5  
563.1 
574.5 
567 .8  
546 .8  
555 .5  
555 .5  
563.5 
554 .8  
550 .5  
545.5 
572.8 
544. I 
549.8 
552.8 
555.8 
553.5 
547.8 
545. I 

~ 

h. I 

(e) M = 4.65; pt,nom = 8,640 Ib/W ft 

= 670' R; 
Ib/sq It 

.0092n 
-00803 

.00803 

.00447 

.00605 

.OOb64 
-00585 
.00433 
.00165 
.00222 
.00366 
.00528 
.00592 
.On513 
.00342 
.00193 
.On165 
.00149 
.On534 
.00199 
.00147 . 00 1 57  . 00 IO0 
.00210 
-00345 
.00499 
-00575 
.00487 
.a0319 
.a0193 . 00 IO2 
.00166 
- 0 0 2  10 
.00082 
.00201 
.00524 
.00197 
.00089 
.00210 
.00209 
.00320 
.On478 
.00538 
.00450 
-00304 
.00163 
.00238 
.00240 
.0021b 
.a0337 
.00434 
.00510 
.00429 
.00310 
.00195 
.00186 
.00202 
.00200 
.00256 
.00210 
.00320 

.00478 
-00436 
.00312 
.00201 
.00262 
.00151 
.00203 
.00211 
.on333 
.on447 
.00512 
.00447 
-00333 
.00191 
.00208 
-00209 
-00319 
.00419 
.00411 
.00437 
.00318 
.00190 

~ 

-003381 
.003908 
.003381 
.001882 
.002547 
.002706 
.002463 
.001823 
.000695 
.000935 
-00 154 1 
.002223 
.002493 
.002160 
.001440 
.000813 
.000695 
.000627 
.002249 

.000619 

.000661 
-000421 
.000884 
.On1453 
.002101 
.002421 
.002051 
.on1343 
.000813 
.000429 
.000699 
.000884 
.000345 
.000846 
.002206 
.000830 
.a00375 
.000884 
.000880 
.oo 1347 
-002013 
.002265 
-001895 
.001280 
.000686 
.001002 
.001011 
.000910 
.001419 
.001827 
.002147 
.001806 
.OO 1305 
.000821 
.000783 
.000851 
.000842 
.on1 078 
.000884 
.oo 1347 

.002013 

.001836 

.OO 1314 

.000846 

.001103 

.000661 

.000855 

.000888 

.001402 

.oo 1882 

.002156 
-00  I882 
.001402 
.000804 
-000876 
.000880 
.001343 
.001764 
-00 I983 
.001840 
.On1339 

.ooon38 

.boo800 

3 
.go662 . 9 1562 
.PI281 
.e9931 
.90043 
.PO999 
.90831 
.go606 
.90212 
.a9593 
.89481 
-90381 
.90606 
.9Obb2 
.90493 
.PO493 
.90493 
.91224 
-90606 
.PO324 
.PO549 
.92406 
-91787 
.90156 
. e9706 
.e9931 
.90324 
.90381 
-90268 
.90381 
.e9818 
.91731 
.93193 
.93587 
.go156 
.PO943 
.90606 
.PI562 
.93418 
.PI337 
.90887 
.PO437 
.90831 
.91731 
.PI899 
.91506 
-93868 
.94037 
.90268 
.90268 
.PO999 
.PO831 
-91112 
.91112 
.?I393 
.93193 
.93249 
.94768 
.94712 
.90493 
.PO099 
.PO324 
.91281 
.91731 
.90999 
.VI562 
.92574 
.94037 
.98256 
.91168 
.91112 
.90662 
-91337 
.91056 
.PI224 
.91506 
.93574 
.PI899 
-91224 
.90662 
.90943 
-91056 
-91056 
.91618 

~ 

8,649 
~ 

561.1 
571.5 
571.1 
545.1 
552.5 
563.1 
563.5 
558.1 
540 .8  
536 .5  
540 .5  
552 .5  
559.1 
559.8 
554.8 
548.8 
544. I 
547.5 
558 .5  
547 .8  
543.1 
555 .5  
545.8 
539 .5  
540 .8  
528.8 
555.5 
557 .5  
552.5 
547.5 
539 .8  
553.5 
558.1 
556 .5  
538. I 
559.5 
551.1 
552.1 
567.5 
545.1 
549.1 
552.1 
559.5 
564 .8  
562.1 
553 .8  
561. I 
556.1 
537 .8  
547.8 
554.1 
557.8 
560 .8  
557.1 
553.8 
511.1 
567 .8  
566.8 
559.5 
539.5 
542 .5  
550.1 
560.1 
564.5 
556. I 
554 .8  
565.8 
569.8 
581 .8  
547.1 
549.1 
554 .5  
563.5 
559 .8  
558.5 
554 .5  
569.5 
547.8 
549 .1  
551 .8  
557 .5  
559 .8  
557 .1  
554 .8  

~ 

.00609 

.On762 
,00828 
.On303 
,00419 
.00549 
.00578 
.00494 . 00 1 32 . 00 1 38 
.00246 
.on377 
.00487 
.00498 
.On405 
.00291 
.00184 
.00144 
.00468 
.00278 
- 0 0  I54 
.00157 
.00082 
.00113 
.00209 
.On353 
.00450 
.00481 
.On385 
.00269 
.00164 
.on174 
.On136 
.00074 
.00119 
.00449 
.00285 
.On173 
.00288 
.00119 
.00206 
.00339 
.0044l  
.On454 
.On360 
.00261 
.00124 
.00040 
.00095 
.002 I O  
.00314 
.00406 
.00439 
.a0373 
.On273 
.00420 
-00320 
.00126 
-00036 
.00116 
.00205 
.a0324 
.a0407 
.a0445 
.on351 
.00269 
.On372 
.00282 
.00064 
.00117 
.00214 
.00308 
.00409 
.on438 
.00380 
.On275 
.On323 
.00093 . 00 185 
.a0323 
.00407 
.00448 
.00384 
.00270 

- 

002563 
003207 
003484 
001275 
001163 
002310 
002432 
002079 
000555 
00058l  
,001035 
001587 
002049 
002096 

.001704 
001225 
,000774 
,000606 
001969 

,001170 
,000648 
,000661 
,000345 
,000476 
,000880 
,001486 
I 00 1894 
,002024 
,001620 
,001132 
.000690 
,000732 
,000572 
.000311 
.000501 
. oo  1890 
.001199 
,000728 
,001212 
.000501 
.000867 
,001227 
,001856 
.001911 
-00  I51 5 
-00  I098 
,000522 
.000168 
.000400 
.000884 
.001321 
.001709 
.001847 
.001570 
.001149 
.001761 
. o o  I347 
.000530 
. O O O  I51 

.000863 

.001363 

.001713 

.on1873 

.oo I477 

.001132 

.001565 

.001187 

.000269 

.000492 

.000901 

.001296 

.001721 

.001843 
-001599 
.001157 
.001359 
.000391 
.000779 
.On1359 
.001713 
.001885 
.001616 
.001136 

.0001rn8 

ec-it -0 

a' = 15.0% TI = 612 R; 
I 

.90498 

.91735 

.91848 

.89824 

.89880 

.'+lo04 . 9 1342 

.91342 
-90161 
.a9655 
.a9374 
.PO161 
.PO667 
.91117 
.91229 
.91229 
.91117 
-91061 
-90667 
.91061 
.91004 
.93197 
.92185 
.PO442 
.e9711 
.89768 
-90274 
.90892 
.91001 
. P I  173 
.PO555 
.92522 
.94940 
.942OP 
.PO498 
.91061 
-91342 
-92579 
.93422 
. P I 8 4 8  
.91117 
.90442 
.PO836 
.92016 
.92354 
.91904 
.98931 
.95052 
.9139€ 
.90836 
.9117? 
.PO941 
.9151c 
-91675 
-9201t 
.9308I 
.9291t 
.9758i  
.9544t 
.92241 
.9089i 

.9139f 

.9212( 

.9156i 

.9212( 

.92801 
-9370: 
.978Oi 
.9302f 
-9207: 
-90831 
.9128t 
. 9 l l l i  
.91561 
.91191 
.9325: 
.9347f 
-9224' 
.91001 
.9111i 
-91451 
-9162: 
.9212' 

~ 

- 

I L  

8.640.0 Ib/W ft - 
558.1 
573.5 
583.8 
542.5 
549.5 
564.5 
570.5 
572.5 
538.8 
535.8 
537.8 
549.5 
560.5 
566.5 
565.5 
559.8 
552.8 
543.8 
560. I 
558.8 
549.5 
557.8 
547. I 
539.1 
538 .5  
546.1 
556.8 
564.1 
562.8 
558.5 
549.8 
563.1 
564 .1  
557.8 
538.5 
560.8 
559 .5  
564.1 
582.5 
548. I 
546.5 
552.5 
563. I 
570.5 
570 .5  
562.1 
587 .8  
563.1 
543.5 
545. I 
553 .8  
561.5 
566.1 
566.1 
564.5 
586 .5  
582.5 
581 .8  
564 .8  
547.8 
549. I 

568 .5  
569.1 
567 .5  
564 .8  
574 .8  
582 .8  
580.5 
552 .5  
551.8 
551.1 
560. I 
562.8 
565. I 
562.8 
578 .8  
557.5 
554.8 
554.1 
558.1 
564 .5  
564.8 
565.1 

- 

.00623 
-00914 
.01201 
-00273 
.00422 
.00691 
.00845 
-00791 
-00117 
.00121 
.00216 
.00377 
.00603 
-00114 
.00641 
.00494 
-00341 
.00100 
-00564 
.00487 
.00241 
.00128 
.00059 
-00093 
-00181 
.On343 
.00571 
.00679 
.00628 
-00486 
.00292 
.00264 
.00061 
.00054 
.00088 
.00523 
.00460 
.On326 
-00642 
.00092 
.On176 
.On338 
.On550 
.00641 
.On591 
.00429 
.00090 
.00053 
.00081 
.00189 
.00322 
.GO490 
.00607 
.00575 
.00469 
-00762 
-00645 
.00107 
.a0035 
.00078 
.00168 

.00462 
-00577 
.00544 
-00461 
-00655 
.00528 
.00049 
.00074 
.On163 
.00312 
.00462 
.00591 
.On591 
.On465 
-00599 
.00114 
.00169 
.00303 
.00*38 
-00530 
-00530 
.00469 

.002628 

.a03855 

.005066 

.001151 

.oo 1780 

.002915 

.003564 

.On3336 

.000493 

.000510 

.000911 

.001590 

.On2543 

.003012 

.002704 

.002084 

.001438 

.000422 

.002319 
-002054 
.OO 10 17 
.000540 
.000249 
.000392 
.000763 
.001447 
.002408 
.002864 
.002649 
.002050 
.001232 
.001114 
.000257 
.000228 
.000371 
.002206 
.001940 
.oo 1375 

.000388 

.000742 

.001426 

.002320 
-002704 
.002493 
.001809 
.000380 
-000224 
.000342 
-000797 
.001358 
-002067 
-002560 
.002425 
.001978 
.003214 
.002721 
.000451 
- 0 0 0  I48 
.000329 
.000709 

.a01949 

.002434 

.002295 

.001944 

.On2763 

.002227 

.000207 

.000312 
-000688 
-00 1316 
.001949 
.002518 
.002493 
-00196 1 
.002527 
.000481 
.0007 I3  
.001278 
.oo 1847 
.002235 
.002235 
.001978 

.002708 

49 
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~ 

.9105S 

.92452 

.93341 

.91 161 
-90719 
.91949 
.92955 
.93570 
.93570 
.92780 
.91837 
.91726 
.PI949 
-92844 
-93570 
-93850 
-93682 
.95248 
.92005 
.93682 
-93515 
.97204 
-96589 
.94577 
.93067 
.VI781 
-91670 
-92788 
.93403 
.93738 
.92844 
-93850 
.98602 
-98881 
.94856 
.92396 
.93682 
.94074 
-94689 
-95807 
-94465 
-92452 
-92229 
-93570 
.94297 
.94074 
-01006 
-00614 
-95695 
.94185 
.93235 
.92452 
.9317? 
-93794 
.94353 
.95136 
-95080 
.00223 

.95974 

.94018 

.92452 
-93403 
.93403 
.94465 
.94689 
.95639 
.00838 
.96813 
.95863 
-93403 
.93235 
.93235 
.94129 
.94409 
.94912 
.95583 
.94409 
.92341 
.92005 
.92732 
.93459 
.94129 

- 
:berm 
COUPll 

- 
I 
2 
3 
4 
5 
6 
7 
8 
9 

10 
1 1  
12 
13 
14 
15 
16 
17 
I 8  
20 
21 
22 
23  
24 
25 
26 
27  
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38  
39 
40 

42 
43  
44 
45 
46 
47 
60 
61 
62 
6 3  
64 
65 
66 
67 
68 
69 
70 
71 
72 
7 3  
74 
76 
77 
78 
79 
80 
81 
83  
84 
85 
86 
87  
88 
89 
90 
91 
93  
94 
95 
96 
97 
98 
99 

4! 

I 

.90601 

.92005 

.9256b 

.90104 

.8999! 
-91271 
-92061 
.92341 
.91055 
-90384 
.8988 I 
.9044C 
.91055 
.91837 
-92229 
-92396 
-92229 
-92564 
.PO999 
-92229 
.92005 
.94912 
.93738 
-91837 
.90719 
.PO384 
.90719 
-91670 
.92117 
.V2341 
-91502 
.92844 

- 

:z3 
.92285 
-91568 
.92?96 
.93403 
.94129 
-93682 
.92452 

-91334 
-92676 
.93235 
-92900 
-97651 
.98490 
- 9 4  1 29 
.92676 
.92173 
-91614 
-92229 
-92676 
.93067 
-94018 
.93850 
.99217 
.99273 
.94409 
-92508 
.91893 
-92844 
.92620 
.93570 
-93626 
-94465 
.?9105 
.95359 
.94185 
.92061 
.92173 
.92117 
-930  I I 
-93459 
-93850 
-95527 
.94353 
.92508 
-92452 
.93011 
-93291 
.93626 

,911 I I 

- 

= 8,63 

564. 
584. 
604. 
547. 
557. 
574. 
587. 
597. 
526. 
547. 
549. 
558. 
570. 
582. 
585. 
580. 
572. 
553. 
569. 
578. 
565. 
566.1 
560, 
549. 
547. 
5>6. 
567. 
579.1 
582. 
578. 
566.1 
570.'  
577. 
574.1 
552.' 
571. 
578.'  
576.' 
587. 
561.' 
560.1 
561. 
570.1 
585.! 
588.! 
580.! 
584. I 
586.! 
562.1 
562.1 
564.1 
568.! 
579.! 
583. I 
582.t 
606. I 
606.: 
590.1 
589.1 
564.1 
558.1 
571 . t  
582. I 
588.t 
590. I 
596.1 
604.5 
591.f 
572.1 
568. I 
561.f 
570.t 
583. f 
590.5 
596. I 
602.5 
575.5 
570.f  
566.1 
573.0 
587.5 
596.5 
606.5 

~ 

ec-it2-0 
Tt = 675' R; 

(e) M = 4.65; pt,nom = 8,640 lb/sq f t  

Lb/sqn 

-0060  
-0093 
-0134 
.0024' 
-0040 
-0068' 
.0097. 
-0101 
.00081 
.0012' 
.0019 
.0035. 
.00611 
-00771 
-0082' 
,00681 
-0051 
-0005 
.00591 
.0065! 
.0037 
.00051 
.0006( 
.0008( 
.0016. 
.00305 
.0055; 
-00732 
.0073( 
.0060: 
-0037t 
.0028i 
.0003( 

00041 

.0052$ 

.00611 

.0034? 

.0036i 

.00081 

.00161 

.0031'1 

.0054S 

.00744 

.00711 

-00072 
.00041 
.00072 
.00141 
-00271 
.00452 
.00610 
-00640 
.00596 
-01160 
-00996 
.00031 
.00021 
-00067 
.00147 
.00433 
.00594 
-00664 
.00729 
.00958 
.00799 
. 00058  
.00103 
.00152 
.00257 
.004 10 
-00584 
-00716 
.00946 
.00849 
.00122 
.00166 
.00259 
.00425 
.00710 
.00999 
-01262 

:boo82 

. o o s ~ e  

~ 

-002567 
.003945 
.005696 
.001053 
.001696 
-002914 
.DO4110 
-004284 
.000364 
.000545 
-000833 
.001468 
.002596 
-003273 
-003506 
.002901 
-002169 
.000224 
-002529 
.002770 
-001569 
.000245 
.000279 
.000376 
.000689 
.001307 
-002334 
.003095 
.003087 
.002558 
- 0 0  1590 
.001192 
.000165 
.000199 
.I300347 
.002237 
.002613 
.001450 
. O O  153 1 
.000368 
.000706 
- 0 0  1349 
.002305 
.003146 
.003007 
.002402 
.000304 
.000199 
.000304 
.000622 
.001171 
.001911 
.002579 
.002706 
.002520 
.004905 
.0042 12 
.OOO 131 
.000089 
.000283 
.000622 
.001831 
.002512 

.003083 

.004051 

.003379 

.000245 

.000436 

.000643 
,001087 
.001734 
.002470 
-003028 
.004000 
,003590 
.000516 
.000702 
.0010PS 
,001797 
,003002 
,004224 
,005336 

.oozno8 

Nst 

a' = 30.0"; Tt = 684" R; 
= 8,646.0 lb/sq i 
~ 

564.f 
590.1 
608.1 
552.1 
560.1 
576.1 
593.5 
605. I 
558.f 
555. I 
553.5 
563. I 
578. I 
589.1 
596.1 
593.5 
585.5 
568.1 

595.5 
579.5 
582. I 
576.5 
565.8 
559.8 
560.5 
572.1 
587.1 
592.5 
593.5 
575.5 
579.1 
588. I 
590.1 
567.8 
578.5 
588.8 
581.8 
583.8 
$73.8 
569.1 
i69.5 
574.8 
$90.8 
596.5 
593.5 
500.5 
i97 .5  
i 7 l . l  
565.8 
i69. I 
i74 .5  
i84.5 
i91.1 
i96 .8  
517.1 
516.5 
i97.5 

i73.5 
i64.5 
i69.8 
i84.5 
i87. I 
i93.5 
b13.1. 
,111. I 
,03.5 
~ 8 0 . 5  
t76.8 
168.1 
n76.5 
t94.1 
100.5 
, 1 5 2 . 1  
t11.5 
b73.8 
t69.1 
863.5 
,72.5 
891.8 
03 .1  
17.5 

574.8 

~ 

.0061' 

.0101' . 0 1 761 

.0022' 

.0040 

.0071' 

.0116. 
.0140 
.00061 
.0008: 
.0015' 
.0032' 
.0064: 
.0102 
.0105( 
.00911 
.0071! 
.0004! 
.0068. 
.0087! 
.0052i 
.0008; 
.0005! 
.00081 
.0015! 
.00321 
-0064t 
-00865 
.00924 
.00784 
-00535 
.0042i 
.00064 
.00067 
.0008€ 
.00571 
-00751 
.00467 
.00327 
.00093 
-00163 
.00309 
-00605 
.00832 
. 00853  
.00706 
.00033 
.00029 
-00065 
.00128 
.00251 
-00456 
.00675 
.00788 
.00785 
.01536 
.01516 
.00050 

.00064 

.00128 

.00427 

.00669 

.00736 
-00765 
.01483 
-01  145  
.00081 
.00088 
.00136 
.00257 
.00448 
.00732 
.01163 
.01459 
.01250 
.00114 
.00175 
.00330 
.00642 
.01 I52 
.01612 
,01807 

_______ 

.002621 

.00434! 
-007535 
.000959 
.001709 
.003064 
.004952 
.005971 
.000273 
.000349 
.000678 
-001402 
-002736 
.004351 
.004513 
.003904 
-003047 
.ooo 192 
.002911 
-003729 
.002225 
.000349 
.000234 
.000371 
.000661 
.001377 
-002753 
.003703 
-003938 
.003341 
.002280 
.001798 
.000273 
.000286 
-000375 
.002433 
.003201 
.001990 
.001394 
.000396 
.000695 
.001317 
.002578 
.003546 
.003635 
.003009 
. O O O  141 
.OOO 124 
.000277 
.000546 
.001070 
.001943 
.002877 
,003358 
,003346 
,006546 
.006461 
.0002 13 

,000273 
,000546 
.oo I820 
,002851 
,003137 
,003260 
,006320 
,004880 
,000345 
,000375 
. 000580  
,001095 
,001909 
,003120 
,004956 
,006218 
,005327 
000486 

.000746 
001406 
002736 
004910 
006870 
007701 

I 

-9226: 
.9366f 
.94954 
-93041 
-92262 
-9321t 
-9450: 
-95511 
.9478t 
.94165 
.9349c 
-9304f 
.93104 
.94281 
.95402 
-95795 
-95683 
.96355 
.93160 
-95515 
.95459 
-98031 
.97421 
-95683 
.94393 
.92936 
.9271 I 
.94001 
.9495* 
.95515 
.94730 
.95795 
.PPI03 
.99439 
.96019 
.93496 
-95346 
.95907 
.96355 
-96916 
.96019 
.93945 
-93496 
.94954 
.95795 
.95627 

1.00840 
.00168 
-96187 
.94954 
.93889 
-92992 
.94057 
-95290 
.96019 
.96748 
.96972 
.99439 
.98710 
.96804 
.95290 
.93552 
-94786 
.95066 
.96019 
.96355 
-97477 
.00224 
-95963 
.95346 
.92936 
-9271 I 
-92936 
.94337 
.95178 
.96524 
-93665 
-93048 
.91534 
.91478 
.92655 
.93889 
.95066 

a; = 37.5O;' T, = 6780R; 
= 8,64 

570.: 
599.1 
621.1 
560.: 
564. I 
583.1 
604.1 
619.!  
563. ! 
562.1 
561.: 
567. I 
581.5 
599.1 
609.1 
609. I 
602. I 
571.f  
581.1 
605. I 
595.1 
582.5 
579.1 
572.1 
566.5 
568.5 
577.5 
594.8 
b03.1 
b02.8 
596.1 
593.1 
588.1 
592.1 
574.1 
580.8 
b01.1 
594.8 
592.8 
581.8 
578.8 
572.8 
584.1 
598.1 
506.1 
504.8 
598.8 
595.1 
575. I 
570.8 
570.8 
i75 .5  
592.5 
504.8 
510.8 
509.5 
521.5 
i97.5 
i90.8 
i80. I 
i73.1 
i80.8 
>04.1 
,I8.8 
B32.5 
~ 3 1 . 1  
B24.1 
i95.1 
i72.1 
b71.5 
~ 6 3 . 5  
i76.8 
i97.5 
108.5 
121.5 
t20.1 
160.8 
6 8 . 8  
6 5 . 5  
865.1 
,88.1 
804.8 
,23.5 

- 

.0050 

.0081 
-0122 
.0016 
.0032 
.0063 
-0103 
.0121 
+0004 
.0008 
.0015 
.ooze 
.0055 
.0080 
.0102 
.0091 
-0073 
.0003 
.Or355 
.OW5 
-0056 
.0003 
.0005 
.0007 
.0013 
-0027 
.005 I 
.0079 
.0079 
-0069 
, 0052  
-0044 
,0003 
,0004 
,0009 
,0049 
.Oil71 
,0045, 
,0035 
,00128 
,00171 
.0027< 
,0048 
,0066 
,0074i 
,00668 
,0004' 
,0004! 
.00081 
,0013' 
,0023 
,00381 
,00541 
00651 
0075! 
00741 
0095: 
0011( 
0009i 
0010' 
0013( 
0053; 
0094: 
0144: 
0175; 
0137: 
0111: 
0003! 
00061 
00 IO1 
0023s 
00481 
0088C 
0127i 
0160€ 
0122f 
00084 
00 I3( 
00247 

00919 
01243 
01476 

00468 

.002119 

.003462 

.005 I99 

.000686 
-001390 
-002699 
.002386 
.005132 
-000 169 
-000339 
.000640 
.001216 
.002343 
.003394 
.004360 
.003813 
.003123 
-000127 
.002364 
-003627 
.002398 
-000131 
.000212 
.000326 
.000581 
.001153 
.002170 
-003352 
-003352 
.002945 
.002203 
.001877 
.000131 
.OOO 178 
.000415 
.002081 
.003013 
.001941 
.OO 1487 
.000534 
.000720 
.001170 
.002047 
.002826 
.003161 
.002822 
.000191 
,000191 
,000339 
,000572 
.000979 
,001636 
-002305 
,002771 
.003199 
,003136 
,004034 
.000504 
. 000411  
,000428 
,000589 
,002250 
003996 

,006115 
,007424 
005818 
004725 
000148 
000280 
000436 
001013 
002038 
003729 
00541 1 
006814 
005204 
000356 
000589 
001047 
001983 
003894 
005267 
006254 



TABLE VI. - TABULATION OF HEAT-TRANSFER MEASUREMENTS 

FOR CONFIGURATION 1 - Continued 

'herma 
couple 

1 
2 
3 
4 
5 
6 
7 
8 
9 
IO 
I I  
12 
13 
I4 
15 
16 
17 
18 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
54 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45  
46 
47 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
83 
84 
85 
86 
87 
88 
89 
PO 
91 
93 
94 
95 
VI 
97 
98 
99 

(4 M = 4.65; P ~ , ~ ~ ~  = 8,640 lb/sq It 

p( 

.95609 

.PbPZO 

.98289 

.96236 

.95 I53 

.95723 

.96977 

.98232 

.98517 

.97662 

.96635 

.95495 

.94811 

.95837 

.97263 

.V8118 
-98289 
1.00057 
-94468 
.97662 
.97890 
1.01482 
1.00741 
.V8802 
. 97263  
.95267 
.94526 
.95723 
.96977 
.97776 
.97091 
-981 18 

I. 0 1938 
1.02166 
.98688 
. 95096  
.97719 
.98232 
-985  I7 
.99201 
.98346 
.96008 
.95210 
.96749 
.97947 
-97890 
1.03649 
I . 02965  
.98688 
.97320 
.95837 
.94640 
.95780 
-97205 
-98175 
-98574 
.98745 
1.01995 
I .O I482 
.99201 
.97719 
.a8367 
.95609 
.96749 
.97377 
.98745 
-98859 

I .00228 
1.02337 
.'?e631 
.98232 
.95666 
.95210 
.95324 
.97091 
.98403 
.99714 
.96806 
.96179 
.94526 
.94126 
.95153 
.96749 
.Pa346 

~ 

8,641 

572.8 
589.8 
611.1 
567.8 
566.5 
581.8 
596.8 
609.5 
576.1 
572.5 
568.8 
567.8 
576.8 
590.1 
604.8 
610.5 
614.1 
584.1 
574.8 
612.8 
617.1 
592 .5  
589.1 
580.1 
573.8 
570.8 
575.5 
594.8 
608.8 
615.5 
613.5 
618.8 
596. I 
599.5 
581.5 
580.8 
616.8 
618.5 
621.5 
587.8 
586.8 
576.5 
585.5 
602.8 
616.1 
617.8 
605.5 
601.8 
579.8 
574.5 
573.5 
575.1 
595.1 
612.5 
621.1 
624.5 
623.1 
598.5 
594.5 
583.8 
576.8 
522.2 
581.8 
600.1 
612.1 
625.5 
626.5 
628.1 
597.8 
577.8 
579.1 
568.5 
575. I 
590. I 
610.8 
624.5 
634.5 
567.8 
566.1 
561.1 
570.5 
589.1 
608.5 
623.8 

~ 

~ 

.00222 

.00309 

.00412 

.00102 
-00170 
.00263 
.00395 
.00471 
.00031 
.00041 
.00087 
-00153 
-00266 
.00371 
.00449 
.00485 
.00481 
.00037 
.00303 
-00559  
.00575 
-00033 
-00039  
.00070 
.00112 
.!IO186 
.00313 
-00484 
-00596 
.00618 
.00616 
.00597 
.00044 
.00056 
.00097 
.00342 
.00628 
.00627 
. 00565  
.or3121 
.00155 
.00222 
-00338 
.I30495 
-00613 
-00640 
.00038 
-00037 
.00067 
.00103 
.00190 
.00308 
.00481 
.00629 
.00717 
.00670 
-00580  
.00056  
-00051 
.00082 
.00108 
-00586  
.00293  
.OW72 
.00634 
.00718 
-00690 
.Oil512 
.00035 
.00047 
.00089 
.00165 
-00285  
.004T7 
-00575 
.On3687 
.00485 
.00060 
.00080 
.00163 
.00282 
.0049I 
.00665 
-00853 

.000935 

.oo 130 I 

.001735 

.000429 

.000716 . 00 1 IO7 
-001663 
.oo 1983 
.000131 
.000198 
.000366 
-000644 
.001120 
-001581 
.001891 
.002042 
.002025 
.OOO 156 
.001276 
.002354 
.002421 
.000139 
.000164 
.000295 
.000472 
.000783 
-00 I318 
.0020J8 
. O W 5  10 
.002602 
.002594 
- 0 0 2 5  14 
.000185 
.000236 
.000408 
- 0 0  I440 
-002644 
.002724 
-002379 
-000509  
.000653 
.000935 
.001423 
.002084 
.002581 
-002695 
-000160 
.000156 
.000282 
.000434 
. 000800  
.001297 
-002025  
.002649 
.0030 1 9 
.002821 
.002459 
.000236 
.000215 
.000345 
.000455 
-002461 
.001234 
.001987 
.002670 
.003023 
.002905 
.002156 
.000147 
.000198 
.000375 
.000686 
.001200 
.002009 
.002421 
.002893 
-002042 
-000253 
.000337 
.000686 
.001187 
.002067 
.002800 
.003592 



TABLE VI. - TABULAnON OF HEAT-TRANSFER MEASUREMENTS FOR CONFIGURATION 1 - Continued 

I 

.9018t 

.90902 

.PO241 
.8946q 
-89744 
.PO296 
-89744 
.89248 
.89028 
.88752 
-88973 
.89965 
.89910 
-89524 
.89083 
.a9138 
.a9359 
.a9579 
.a9910 
.89028 
.89689 
.90792 
.PO241 
.e9303 
.89 138 
-89469 
.89634 
.89248 
.88862 
-88973 
.89689 
.90461 
.91013 
.91399 
.a8911 
.90241 
.a8973 
-90296 
.PI013 
.e9469 
.e9689 
.89689 
-89965 
.PO351 
.PO241 
.a9689 
-91509 
.PI399 
-88973 
-89414 
.90130 
.E9855 
.89144 
.a9359 
-89359 
.91399 
.P1950 
-92005 
.'?I509 
.e9524 
.89469 

-90516 
.90461 
.a9214 
.a9524 
-91619 
.92556 
-92115 
-89303 
.a9359 
.E9634 
.90 186 
.a9524 
-89359 
-89193 
-92556 
.a8862 
-89193 
.e9303 
.e9634 
-89414 
.89028 
.89248 

- 

'hem 
coup11 

- 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
1 1  
12 
13 
14 
15 
16 
17 
18 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
50 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
60 
61 
62 
6 3  
64 
65 
66 
61 
68 
69 
10 
71 
72 
13 
74 
15 
76 
71 
18 
19 
80 
81 
83 
84 
85 
86 
87 
88 
89 
90 
P I  
93 
94 
95 
96 
91 
98 
99 

I 
a' = 00; 

= 12,z 

582.e 

558.e 

573.8 

~ 

572.5 

572.1 

565.1 

565.5 
557.5 
541.5 

556-5 
567.8 
566.5 
561.8 
553.8 
549.1 
549.5 
553.1 
566.1 
548.1 
551.8 
563.5 
553.5 
549.8 
554.5 
560.8 
563.8 
559.5 
552.1 
547.8 
552.1 
560.5 
565.1 
564.5 
547.8 
566.8 
547.8 
551.8 
565.1 
550.8 
551.1 
562.1 
565.1 
565.5 
559.5 
552.5 
565.5 
561. I 
548.8 
556.5 
564. I 
564.1 
561.5 
554.1 
549.8 
565.5 
566.5 
561.1 
566. I 
551.5 
558.1 

570.5 
568.5 
554.8 
551.1 
566.8 
568.5 
568.1 
550.1 
555.5 
560.8 
565-8 
560.5 
555.1 
549.1 
570.8 
541.5 
558.5 
558.5 
561.8 
559.1 
554.8 
549.5 

548.8 

~ 

1 lb/sq 

.00991 

.0107: 

.0096 
-0052: 
.OOlO 
.0077d 
.0069! 
.00531 
.0022l 
.ooze. 
.0045i 
.00601 
.00701 
.0058i 
.00411 
.0028i 
.00221 
.00221 
.00665 
.0026( 
.00201 
.00321 
.00161 
.0026( 
.00415 
.0058L 
.0066( 
.00564 
-0039t 
.00251 
.0020( 
-00305 
.0038f 
.00241 
.0028( 
.0061t 
-00235 
.00225 
.0037t 

.On401 

.00559 

.0059f 

.00522 

.0036L 

.00221 

.00296 
-00368 
.00285 
.004 I C  
.00534 
.0058C 
-00519 
.00355 
.00236 
.00316 
.00266 
.00268 
-00319 
.00259 
.00393 

.00575 

.00499 
-00365 
.00255 
.00318 
.00220 
.00286 

-00392 
-00532 
.00591 
.a0516 
-00392 
-00258 
-00268 
.00261 
.00312 
.00516 
-00556 
-00518 
-00388 
.00238 

-00238 

. a0220 

~ 

.002957 

.003117 
-002866 
.001547 
.002017 
.002300 
.002060 
.001594 
.000652 
.000839 
.001354 
.OO 1778 
.002070 
.001740 
.001239 
.000836 
.000664 
.000676 
.oo I983 
.000188 
.000616 
.000972 
.000498 
.000710 
.001242 
.001737 
.OO 1956 
.001671 
-001 I 1 4  
.000156 
.000593 
.000916 
.001150 
.000132 
.000830 
.001825 
.000708 
.000738 
.001114 
.000705 
.001188 
.001657 
.001172 
.001550 
.001016 
.000655 
.000877 
.001091 
.000845 
.0012 I5 
.001582 
.OO 1719 
. O O  1538 
.001052 
.000699 
.000936 
.000188 
.000794 
.000945 
.000768 
.001165 

.001704 

.001479 

.001082 

.000756 

.000942 

.000652 

.000848 

.00011 I 

.001162 

.001517 

.00175 I 

.001529 

.001162 

.000165 

.000794 

.000173 
,001102 
.001529 
.001648 
.001535 
.001150 
.000705 

M = 4.65; pt+',,, = 12,240 lb/sq ft 

.PO58 
-9158 
.9130 
-8974 
-8997 
.PI02 
.PO86 
.9058 
-9024' 
-8952 
.e930 
.PO24 
.9058 
-9063' 
.904I, 
.904I, 
-9047. 
.9108 
.9047. 
.9030' 
.9091 
.91921 . 9 1531 
.PO021 
-89581 
.8985' 
.PO361 
.9047: 
-90361 
-9063' 
.9102' 
-9242; 
.91911 
.92861 
.90021 
.9108! 
-9086: 
.92751 
.9281: 
.9108! 
.90751 
.90411 
.9091i 
.9180' 
.9203: 
.9164; 
.9314( 
.9353( 
.E9855 
.89971 
.90151 
.9015( 
.91081 
.91025 
.9136! 
-92861 
.92975 
.9420! 
.9392( 
.PO301 
.9002( 
.9036( 
.9136! 
.PI805 
-91081 
.9164i 
.9236t 
.9353t 
.9459! 
.PO245 
.PO131 
.9036C 
.9119t 
.9102( 
.9119t 
.PI642 
.9297$ 
-9158t 
.PO911 
.9041t 
.9080t 
.9097? 
.91029 
.9169f 

Q' = 1.5'; Tt = 672' R; 
= 12,211.0 lb/sq ft 

5b8.1 
579.1 
570.e 
55O.E 
561.E 
570.f 
570.f 
565.8 
548.1 
551.8  
545.e 
558.e 
566.1 
567.1 
561-1 
554.8 
550.1 

565.1 
554.5 
554.5 
562.5 
550.8 
543.1 
546.1 
555.5 
563.5 
564.8 
560.1 
555.8 
561.1 
576.8 
557.8 
559.1 
543.1 
567.1 
557.5 
572.8 
517. I 
549.1 
552.5 
560.8 
566.8 
572. I 
569.1 
561.1 
564.5 
559.1 
541.1 
548.5 
559.5 
564.1 
561.5 
564.5 
562.5 
576.1 

569.5 
562.5 
544.1 
548. I 
559.1 
567.5 
571.5 
566.5 
563.5 
572.1 
574.5 
569.8 
543.8 
549.5 
561-8 
566.5 
566.8 
565.5 
563.1 
513.8 
551.8 
553.5 
559.5 
563.5 
566.5 
564.1 
563.8 

555.8 

573.8 

.00771 

.0098; 

.0105' 

.0038' 

.00551 

.0072: 

.00161 

.00641 

.00181 

.0019! 

.0030i 

.00461 
-00651 
-0063i 
.0052l 
-00351 
-00255 
.0021( 
.0065; 
.00351 
.00221 
.00221 
.00111 
.00132 
-00252 
.0044i 
.00591 
-00601 
.00491 
.0034! 
-00261 
.0043( 
.0022: 
.00114 
.0013i 
.00561 
.0035C 
-0038: 
.0057i 
-00142 
.00245 
.00421 
.00544 
.0053f 
.W444 
.00325 
.00195 
.00065 
-00136 
.00262 
-00393 
-00519 
-00539 
.00480 
.00388 
.OQ534 
.00425 
.00161 
.00072 
.00134 
.a0247 
.00388 
.00506 
-00525 
.On453 
.00378 
.00471 
-00366 
.00100 
.00140 
.00264 
.00392 
-00523 
.00530 
.00479 
.00318 
.00429 
.00129 
.00244 
-00381 
.00486 
.00571 
.00460 
.00380 

.002307 

.002941 

.003132 

.On1135 

.001651 

.002152 

.002265 

.001919 
-000548 
-000581 
.000915 
.oo 1395 
.001940 
.001898 
.OO 1562 
.OO 1067 
.000772 
.000644 
.001943 
.001067 
.000679 
.000718 
-000352 
.000396 
.000754 
.001311 
.001773 
.001812 
.001475 
.001022 
.000796 
.001281 
.000665 
.000340 
.000393 
.OO 1690 
.001043 
.001141 
.001705 
.000423 
-000730 
.OO 1272 
.001621 
.001603 
.001323 
.000969 
.000581 
.000194 
.000405 
.000781 
.001 I71 
.001541 
.OO I606 
.OO I430 
.001156 
.OO 159 I 
.001267 
.000480 
.000215 
.000399 
.000136 
,001 156 

.On1565 

.OO 1350 

.001126 

.001421 

.001091 
,000298 
.000411 
.000787 
,001168 
,001559 
-00 1579 
.001427 
.001126 
,001278 
,000384 
,000127 
,001135 
.001448 
.OO 1702 
,001371 
.001132 

.0015on 

.go22 
-9150 
.9173 
.a938 
.a949 
.9083 
.9122 
.PI111 
-8971' 
.8921, 
-8882 
-8971' 
-9038 
.PO941 
.91001 
.91001 
-9083, 
.9089. 
.9038' 
.9089, 
-9139' 
.9301' 
.9150 
.a9881 
.a9161 
.8938. 
.9016d 
.9066' 
.9089: 
.91114 
-9150. 
.9219: 
.9580' 

.8988d 

.90121 

.9122; 

.9295' 

.9256l 

.91171 
-9050' 
.8988( 
.9050: 
.91731 
.9206! 
.91611 
.9597i 
.93011 
.PO501 
.8999I 
.90501 
-9055i . 9 1 221 
.PI501 
.9201( 
.9268( 
.9245i 
.96531 
-9441; 
.9128! 
.9011( 

.90892 

.9173C 

.9128! 

.9201c 

.92451 

.93071 

.98491 

.93015 

.91501 
-90557 
.91004 
.9089i 
.PI339 
.9167b 
-92624 
-93239 . 9 1898 
.PO557 
.90180 
-91171 
-91451 
-92065 

= 12,: 

565. 
582. 
593. 
547. 
558. 
572. 
579. 
577. 
542. 
540. 
540. 
555. 
567. 
574. 
573. 
566. 
558. 
551- 
561. 
566. 
565. 
561. 
549. 
540. 
541. 
551. 
564.1 
572. 
571.' 
569.1 
570.' 
589.1 
576. 

544. 
567.1 
561.1 
586.' 
592.1 
550. I 
549.' 
557. 
567. 
571.1 
578. 
570. 
571. 
556.1 
543.' 
548.1 
557.1 
568. 
573.1 
578.1 
576.1 
587.! 
587.1 
582.1 
565.1 
541. I 
547.1 

569.1 
575.1 
575.: 
516. I 
583.1 
584. I 
590.5 
559.1 
556.t 
558.E 
565. f 
570.1 
512.1 
573.e 
582.1 
562.5 
559.5 

563.5 

572.5 
576.1 

558.e 

5io.e 

T, = 673' R 

.00751 

.01095 

.01431 

.00341 

.00531 

.0078l 

.0091( 

.00941 

.00131 

.0017i 

.0024! 

.OO451 

.0072! 

.0084L 

.00171 
-00581 
.UO42( 
.0013f 
-00672 
.0058f 
.0035< 
.OOll1 
.0009L 
.0012t 
.0022t 
.0041t 
-0065t 
.0080C 
.00721 
.00561 
.00455 
.00816 
.00099 

-00131 
.00622 
.a0572 
.00740 
.U1076 
.00134 
.00229 
.00520 
.00638 
.00147 
.00616 
.00559 
.00108 
.00068 
.GOO96 
.00231 
.00380 
.On566 
.a0713 
.00718 
.00682 
.00956 
.00859 
- 0 0  136 
.00062 
.00088 
.00189 

.00563 
-00668 
-00650  
.00651 
.00831 
.00708 
.00074 
.00117 
.00209 
.00348 
.a0509 
-00631 
.00654 
.U0645 
.00753 
-00138 
.00212 
-00350 
.00476 
.00610 
-00626 
.00641 

- 

.002242 
-003268 
-004264 
.001011 
.001588 
-0023 19 
.002902 
.002819 
-000395 
.000511 
.000123 
-001362 
- 0 0 2  I56 
.002510 
.002292 
.OO 1728 
.001249 
.000410 
.002001 
- 0 0  1748 
.001061 
-000348 
. 000219  
.000175 
.000672 
.001237 
.001951 
-002379 
.002162 
.OO I668 
.001355 
-002426 
-000294 

.000390 
-001849 
.001101 
.002200 
.003199 

.000681 

.001249 

.001M97 

.002221 

.002010 

.001662 

.000321 

.000202 

.000285 

.000681 

.001130 

. O O  1683 

.002120 

.002135 

. 002028  
-002843 
-002554 
.000404 
I 0001 84 
8000262  
,000562 

.OO 1614 
-001986 
.oo 1935 
.OO 1936 
.002411 
,002 105 
.000220 
.000348 
.000621 
001035 
,001513 
,001816 
001945 
.001918 
,002239 
000410 
000630 
001041 
001415 
001814 
001861 
001906 

.0003qn 

52 



TABLE VI, - TABULATION OF HEAT-TRANSFER MEASUREMENTS FOR CONFIGURATION 1 - Continued 

touple 

1 
2 
3 
4 
5 
6 
7 
8 
9 
IO 
I I  
12 
I3 
14 
15 
16 
17 
18 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
4 1  
42 
43 
44 
45 
46 
47 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
83 
84 
85 
86 
87 
88 
89 
90 
91 
93 
94 
95 
96 
97 
98 
99 

I 

.90312 
-91824 
-92496 
.PO032 
.e9808 
.91152 
-91936 
.92216 
-92160 
.91040 
.90144 
-90424 
-90928 
-91768 
-92160 
.922 16 
-92048 
.94288 
-90984 
-92104 
.92 I60 
.96080 
-94904 
-92384 
.PO984 
-90200 
.PO704 
-91488 
.9 1992 
-92328 
-92440 
-93560 
-97032 
-96472 
-92216 
.91264 
-92272 
-93672 
-93504 
.93000 
-91992 
-90648 
-91152 
-92496 
-93056 
-92720 
-97424 
-97368 
-93280 
.PI880 
.PI432 
.91096 
.91992 
.92664 
.93392 
.93616 
.93392 
.96528 
.96304 
.93728 
.PI936 

.91524 
-92664  
.92776 
.93616 
.93224 
.93784 
-97816 
.94736 
.93280 
.PI880 
.92328 
-92496 
.93112 
.93280 
-93336 
.93728 
.92720 
.PI152 
.PI432 
.92272 
.92776 
.93280 

= 12,23 

561.1 
581.5 
595.1 
546.8 
552.8 
572.1 
584.8 
587.5 
554.1 
548.8 
545.5 
557.8 
568.8 
580.5 
583. I 
578. I 
569.5 
564.1 
568.1 
577. I 
567.1 
573.1 
567.5 
555.8 
551.1 
552.5 
565.8 
577.5 
580.5 
577.1 
574.5 
590.5 
577.8 
576. I 
554. I 
568.5 
577. I 
592.8 
617.5 
558.5 
555.5 
558.5 
568.5 
582.8 
586.1 
578.8 
583.1 
580.8 
558.5 
554.5 
559.1 
572.5 
578.8 
588.1 
610.8 
598.8 
614.8 
580.5 
575.1 
561.8 
555.8 

576.1 
593.8 
596.5 
603. I 
593.8 
612.1 
586.1 
568.1 
563.5 
564.1 
579.1 
591.8 
600.5 
601.5 
592.8 
563.8 
561.1 
564.1 
574.5 
592.5 
599.1 
601.8 

.00739 

.01212 

.ole59 

.00298 
-00497 
-00889 . 0 I282 
.01362 
.00091 
.00171 
.00237 
.00440 
-00797 
-01134 
- 0  I090 
.OW76 
.00625 
-00075 
-00768 
-00852 
.00446 
.00052 
.00077 
.DO127 
.00212 
.00405 
-00716 . 0 I005 
.01016 
.00781 
-00571 
.00714 
.00051 
.DO073 
.00114 
.00733 
-00796 
.OIO49 
-01481 
.00118 
.00209 
.00403 
.00747 
.DO930 
.00922 
.00758 
.00093 
.00068 
.00088 
.00187 
.DO350 
.00593 
.00908 
.01104 
.01439 
.01592 
.01347 
.00150 
.00057 
.00123 
-00233 

.I30811 

.01428 

.01445 

.01910 

.I31385 
-01054 
.OOlO9 
.00128 
.00223 
.OW64 
.00834 
.Ol445 
.0184I 
-01891 
.01234 
.00164 
.00254 
.00484 
-00883 
-01647 
.OI955 
-01914 

.002208 

.003621 

.005554 

.000890 

.001485 

.002656 

.003830 

.004069 

.000272 

.000511 

.Ob0708 

.001315 

.002381 
-003388 
-003257 
.002617 
-001867 

-002295 
-002546 
.001333 
.000155 
.000230 
.000379 
-000633 
.001210 
.002139 
-003003 
-003036 
.DO2333 
.001706 
.DO2 133 
.000152 
.000218 
.000341 
.002190 
.002378 
.OD3 I34 
.004425 
-000353 
-000624 
.001204 
-002232 
.OD2779 
-002755 
.NI2265 
.000278 
.000203 
.000263 
.OD0559 
.OO IO46 
.DO1772 
.DO2713 
.OD3298 
.004299 
.DO4757 
.004025 
.000448 
.000170 
.OD0367 
-000696 

.002423 
-004267 
-0043 I7 
.005707 
.004138 
.003149 
.000326 
.000382 
-000666 
.001386 
.002492 
.004317 
.005500 
.005650 
.003687 
.000490 
.000759 
.OO I 446 
.002638 
-00992 I 
.00584l 
-005719 

.000224 

M = 4.65; pt,nom = 12,240 Ib/sq ft 

P 

.90877 

.92388 
-93451 
.91213 
.PO597 
.91884 
.93004 
.93619 
.93563 
.92836 
-91716 
.PI380 
.91716 
.92780 
-93507 
.93787 
.PI619 
-95074 
.PI828 
.93675 
.93451 
-96641 
-96082 
.94235 
-92724 
.PI436 
.PI996 
.92668 
.93395 
.93787 
.93227 
.9401 I 
.97313 
.97817 
.94291 
.92220 
-93731 
.94962 
.95018 
-95018 
.93955 

-92052 
-93563 
.9k347 
.94067 

I .ooooo 
-99384 
-94962 
.93563 
.92668 
.92108 
-93060 
-93899 
.94627 
.94850 
.94850 
.98320 
.98488 
.95074 
.93451 
-85728 
-92556 
-93843 
-93787 
.94515 
.94459 
.95298 
.98712 
.95466 
-94235 

-92332 
-92612 
.93563 
.940 I 1  
.94627 
.85728 
.93339 
.PI492 
.PI436 
.92444 
-93227 
.94011 

~ 

: 12,21 
~ 

565.1 
588.5 
612.1 
555.1 
557.8 
579. I 
596.8 
608.8 
561.1 
557. I 
557. I 
563. I 
575.8 
591.8 
598.8 
595.5 
587.1 
571.1 
575.8 
593.8 
580.5 
580.8 
575.5 
565. I 
559.1 
560. I 
577.8 
589.5 
595.5 
593.1 
580.5 
583.8 
582.1 
585.1 
566.1 
580.1 
592.5 
593.8 
600.5 
572.1 
568.5 

576.1 
592.8 
599.1 
597.1 
594.1 
590.8 
568.8 
564.1 
566.5 
576.5 
588.5 
602. I 
609.1 
621.8 
620 .  I 
588.8 
587.8 
570.5 
566.1 
515.8 
583.8 
601.8 
611.1 
620.1 
616.8 
616.8 
592 .  I 
574.1 
569.5 

582.8 
600.1 
608.8 
617.8 
614.1 
524.8 
564. I 
563.8 
572.5 
594.8 
611.1 
617.1 

Ib/sq ft 
~ 

.00624 

.01085 

.Ol846 

.00230 

.00427 

.DO795 

.Ill263 
-01499 
-00065 
.00074 
.00174 
.DO358 
.OD708 
.01058 
.01184 
.00990 
-00781 
.00081 
.DO744 
.00930 
.OD560 
.OOIl3 
.00090 
.00111 
.00168 
-00342 
.00639 
-00996 
.01031 
.00860 
-00565 
.00462 
.00077 
.00097 
.00120 
-00652 
.00874 
.00469 
.00480 . 00 1 s4 
.OD205 

.DO663 

.00910 

.OOPS5 

.DO819 

.00042 

.00033 

.00083 

.00161 

.DO319 
-00537 
.00844 
-00992 
.00894 
.01969 
.I31778 
-00087 
.00060 
.00113 
.OD193 
.00230 
.00625 
.01021 
.01390 
.01882 
.01753 
.a1336 
.00125 
-00135 
.00198 

.OD745 

.01425 

.02013 

.02220 

.01445 
-00043 
.00204 
-00386 
.OD730 
.01449 
.02002 
.02110 

~ 

.OO 1869 

.OD3249 
-005528 
.000689 
-001279 
.002381 
-003782 
.004489 
.000195 
.000222 
.000521 
.001072 
.OD2 120 
.003168 
-003545 
.OD2965 
.OD2339 
-000243 
.002228 
.002785 
.OD1677 
-000338 
.000270 
.000332 
-000503 
.001024 
.001913 
.002982 
.003087 
.002575 
.001692 
.001383 
.000231 
.000290 
.000359 
.001952 
.002617 
.001404 
.001437 
-000431 
.OOObl4 

-001985 
-002725 
.002860 
-002452 
.000126 
.000099 
.000249 
.Or30482 
.000955 
.001608 
.002527 
.002971 
-002677 
.005896 
.OD5324 
.000261 
.000180 
.000338 
.000578 
.000689 
.001872 
.003057 
.004162 
.OD5636 
.005249 
.004001 
.000374 
.000404 
.000593 

-002231 
.004267 
.006028 
.006648 
.OD4327 
.000129 
.00061 I 
.001156 
.002186 
-004339 
-005995 
.OD63 I8 

Nst  

U' = 37.5O; Tt = 682O R: 
P 

.91902 

.93354 
-94806 
-92740 
.PI846 
-92907 
-92304 
.95365 
.94471 
.93969 
-93131 
.92628 
.92740 
.94080 
.95197 
.95644 
.95476 
-95755 
.92740 
.95365 
.95253 
-97431 
-96816 
.95253 
.94024 
.92461 
.92405 
-93689 
.94750 
-95309 
-94694 
.95476 
-98268 
.Pa771 
-95644 
-93131 
.95085 
-95700 
-96091 
.96537 
.95700 
-93578 
.93187 
.94694 
-95532 
-95309 
.99385 
.99162 
.95811 
.94639 
.93633 
.93075 
.94CIS 
.95365 
.95979 
.96481 
.96481 
.98436 
-97822 
.96146 
.94639 
.92852 
.92901 
.94192 
.94583 
.95588 
.96091 
.97040 
.98883 
-95309 
.94304 
.92405 
.92237 
.92628 
-94024 
.949l8 
-96202 
-93243 
-92628 
.9II21 
.PI065 
.92349 
.93689 
-94862 

~ 

= 12,23: 

573.5 
601.8 
624.8 
562.5 
566.8 
588.8 
610.5 
622.5 
565. I 
564.1 
563. I 
569.5 
585.5 
605.1 
616.1 
615.8 
608.5 
572.5 
585.1 
611.8 
600. 1 
585.5 
580.5 
573.8 
568.1 
570.8 
581.8 
600.1 
609.1 
608.5 
599.8 
598. I 
587.5 
593.8 
576.8 
584.8 
607. I 
600.5 
597.5 
585 .  I 
582. I 
576.1 
585.5 
603.5 
611.5 
606.5 
594.8 
593.5 
576.8 
575.5 
575.8 
586.5 
618.8 
629. I 
65b.8 
624.5 
632. I 
596.8 
591.1 
581.1 
572.8 
571.8 
5VO. 1 
611.8 
622. I 
632.5 
631.8 
630.1 
592.1 
572.5 
569.5 
566.1 
578.5 
598.5 
617.1 
626. I 
627.1 
562.1 
560.8 
558.5 
570.5 
596.8 
613.8 
625.1 

- lb/sq f l  

-00590 
-00997 
.01596 
.00228 
.00409 

.01271 

.01627 

.OD053 

.00082 
- 0 0  I73 
.GO350 
.00702 
-01050 
.01192 
.01087 
.00937 
-00063 
.00668 
.00992 
-00683 
.00060 
-00071 
.00099 
-00  187 
.OD343 
-00618 
.00943 
.01012 
.00879 
-00653 
.00553 
.00050 
-00071 
.00122 
.00565 
-0Ot146 
-00583 
-00522 
-00158 
.00214 
-00351 
.00582 
.U0802 
.00894 
.UO783 
.00064 
.UOO62 
.00116 
.00212 
.00357 
.UO655 
.01145 
.02091 
.024 I7 
.01097 . 0 I735 . 00 I70 
.uo135 
-00146 
-00216 
.OD380 
-00691 
.0134l 
.OIPPI 
-02576 
.02074 
.01356 
.00062 
.DO088 
.00162 
.00323 
-00621 
.01197 
.ole34 
-02234 
.01503 
.OD123 
.U0186 
.DO328 
.DO593 
.01236 
.Gl749 
.02149 

- 

.0073n 

.001774 

.002998 

.004798 

.000685 . 0 0  I230 

.002219 

.003nzi 

.oow~92 

.000159 
-000247 
.000520 
.OO 1052 
.002111 
-003157 
.003582 
.OD3268 

.OOOl89 

.002008 

.002982 

.002053 
-000  I80  
-000213 
-000298 
-000562 
.OOIO31 

.DO2835 

.003043 

.002643 

.001963 

.00166J 

.000150 

.000213 

.000367 

.001699 
-002544 
-001753 
.001269 
.000415 
-000645 
.001055 
.001750 
-0024 I I 
.002688 
.002354 
f 000 192 
.000186 
.000349 
.000637 
.001u75 
.001969 
.003442 
.006287 
.007267 

.005216 

.000511 

.000406 

.000439 

.OOObSP 

.001142 

.002078 
-004032 
.005986 
.OD7745 
.006236 
.004077 
.OOO 186 
.000265 
.000487 
.000971 
-00 1867 
-003599 
.005514 
-006717 
.004519 
.000370 
.000559 
.000986 
,001783 
.0037 16 
.005258 
.006061 

.002n17 

.ooias8 

.00329a 
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TABLE VI. - TABULATION OF HEAT-TRANSFER MEASUREMENTS 

FOR CONFIGURATION 1 - Concluded 

(d) M = 4.85; R , ~ ~ ~  = 12,240 lb/sq ft 

- 
.9505 
-9621 
.9795 
.9607( 
.9476( 
.95281 
.9653 
.9789< 
.Pa35 
-9761 
.9641 
.9522 
.9442 
-9562 
.9715i 
.9800' 
.9812. 
.9420l 
.9755' 
.9766f 
.GO905 
.On341 
.9857l 
.9715i 
.951 I (  
.9465I 
-95565 
.9692$ 
-9766C 
.9692$ 
.9789t 
.a1194 
.a1592 
.9852 I 
.94882 
-97611 
.9806t 
.Pa351 
.98805 
-98237 
-95792 
.95053 
.96702 
.97839 
-97725 
.a2615 
.a2217 
.98464 
.97100 
.95565 
.95678 
-97213 
.98123 
.98407 
-98521 
.a1137 
.a0796 
.98919 
.97498 
-95678 
.95337 
-96588  
-97327 
-98635 
.98749 
.ooooo 
.a0852 
.98180 
.97327 
.P5394 
.9%882 
.95280 
.97157 
.98464 
.99488 
.96417 
.95849 
.94257 
.93802 
.95053 
.96759 
.98464 

I 

1 

- 

'hem 
coup1 

- 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
I 1  
12 
13 
I4 
15 
16 
17 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41  
42 
43 
44 
45 
46 
47 
60 
61 
62 
63 
64 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
83 
84 
85 
86 
87 
88 
89 
90 
91 
93 
94 
9 5  
96 
97 
98 
99 

- 

= l2,2 __ 
571. 
594.1 
614.1 
569.1 
567.1 
581.1 
597.' 
616.! 
577.1 
575.! 
569.1 
568. 

593. 
609.1 
615.1 
621.1 
576.1 
622.1 
623. I 
592.€ 
590.1 
583. I 
577.: 
570.: 
581.€ 
598.t  
618.5 
624.€ 
619.6 
622.1 
595.I  
600.1 
583.8 
589.5 
625.8 
627.1 
629.1 
590.1 
589.8 
578.1 
588.5 
606.5 
620.1 
626.1 
601.8 
599.8 
582.1 
575.5 
574.5 
599. I 
617.5 
633.1 
630.5 
628.1 
595.1 
592.5 
584.8 
579.5 
580.8 
580.8 
603.5 
622.8 
635.8 
633.5 
632.1 
592.1 
577.5 
574.8 
568.8 
579.5 
594.1 
616.1 
633.1 
632.5 
568. I 
568. I 
562.1 
572.1 
593. I 
613.5 
635.8 

580.: 

- 

Ib/sq 
.0028 
.0040 
-0051 
.on12 
.a020 
.0034 
.0049 
-0056 
.0004 
.0006 
.0009 
.0020 
-0036 
.a048 
.On61 
.0063' 
.0063 
-0046 
.a072 
.a073 
.00041 
.00051 
.00091 
.0012' 
.0024. 
.00401 
.0061l 
.0069' 
-00751 
.0077! 
-0078. 
.00051 
.0008i 
.00101 
.00471 
.00781 
.0076' 
.0065< 
.00145 
.0020( 
. 0029!  
.00435 
.00601 
.00685 
.0075( 
.0004( 
.00041 
.0007L 
.0011( 
.0022i 
.0064€ 
.0079C 
-00862 
.00827 
. 0069?  
.00055 
.00061 
. 00098  
.00124 
.00228 
,00392 
,00641 
.008IO 
,00958 
,00868 
,00584 
,00056 
,00054 
.00077 
,00183 
,00364 
,00651 
,00888 
01097 
,00786 
,00063 
00093 
00168 
00348 
00670 
00951 
01042 

__ 

.00081r3 

.001209 
-001528 
.000369 
-000596  
.001030 
.001471 
.00166i 
.000121 
.000175 
.000271 
.000591 
.00107f 
.00145! 
.00181$ 
.00190? 
.00190C 
.00137$ 
-002162 
.002171 
.000143 
.00017? 
.000268 
.000372 
.000721 
.001209 
.oo 1828 
.002075 
.002245 
.002308 
-002343 
.000173 
.000259 
.000325 
.001411 
-002334 
.002266 
.001953 
.000444 
-000596 
-000872 
.001307 
.001796 
.002052 
-002233 
.OOO 137 
.000140 
.000220 
-000328 
.000661 
-001930 
.002352 
-002567 
.002463 
.002064 
-000164 
-000 182 
.000292 
.000369 
-000679 
.001167 
.OO I909 
.002412 
.002853 
.002585 
.001739 
-000 137 
.000161 
.000229 
.000545 
.001082 
.001938 
.002644 
-003266 
.002340 
.000188 
.000277 
.000500 
.001036 
.001995 
.002832 
-003 103 
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TABLE M. - TABULATION OF HEAT-TRANSFER MEASUREMENTS FOR CONFIGURATION 2 

pt 

.92905 

.95655 

.93309 

-95309 
-92444 
.92155 
.92098 
.92672 
.93366 
.93540 
.93020 
.92386 
.92386 

.92790 

.92617 

.96193 
-92271 
.92155 
.93136 

.92559 

. P Z ~ I ~  

.9307n 

.PZOPB 

.we47 

.92790 

.PZOW 

.91751 

.92905 

.92386 

.92790 

.93713 
-94635 
.92271 
.93193 
.92444 
.93655 
.93655 
.92732 
.92444 
.92444 
.92386 
.93136 
.92847 
-92963 
.94518 
.97116 
.97923 
.97000 
.94462 
.94hO5 
-96135 
-97289 
.96250 
.94059 
.94578 
.92213 
.PO656 
-91059 
-91982 
-91521 
.PI405 
.91002 
.PI636 
.92732 
.95270 
.94751 
.'?I405 
-90942 
-90886 
-91117 
.PI751 
-92040 
.90829 
.PI175 
.PI982 
-95847 
.92732 
.PO944 
.93828 
.91232 
-91982 

'hermc 
couple 

4 
5 
6 
7 
8 
9 
IO 
1 1  
12 
13 
14 
15 
I6 
17 
18 
I9 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
40 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
50 
51 
52 
53 
54 
55 
56 
57 
5 8  
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
711 
75 
76 
77 
78 
79 
80 
81 
83 
84 
85 
86 

88 
89 
90 
91 
93 
94 
95 
96 
97 
98 
99 

87 

= 5,04! 

571.e 

586.8 
582.5 

582.5 
570.5 
548.1 
550.1 
563.5 
576.5 
579.0 
573.5 
561.0 
551.1 

546.5 
549.8 
578.1 
547.5 
543.1 
549.1 

548.8 

548.e 

552.5 

558.1 
572.8 

sr2.e 
557.e 

544.e 

574.1 

546.8 

546.5 
552.1 
566.5 
556.8 
578.5 
547.1 
559.8 
552.5 
549.8 
558.8 
569.1 
572.5 
573.5 
561.8 
551.1 
609.8 
635.5 
658.1 
643.8 
608.8 
608.8 
635.1 
648.1 
636.5 
604.8 
569.1 
564.5 
538.5 
552.5 
565.5 
565.8 
562.1 
550.5 
544.1 
565.8 
571.5 
567.8 
556.8 
541.1 
550.5 
559.8 
566.1 
565.1 
548.8 
541.8 
558.1 
570.8 
561.8 
541.5 
567.8 
565.5 
567.8 

(a) M = 3.51; = 5,040 ib/aq It 

-91059 
-90944 
-90771 
.93193 
.PO367 
.90829 
.VO886 

.91059 

.PO598 

.PO771 

559.5 
550.8 
539.5 
564.5 
538.8 
550. I 
558 .5  
565.1 
559.5 
548.5 
540.5 

lb/sq ft 

-00606 
-00743 
-00776 
-00743 
.00608 
-00209  
-00293 
-00424 
-00548 
-00582  
-00538 
-00424 
.a0288 
.00210 
-00161 
-00249 
-00569 
-00243 
-00153 
-00160 
-00185 
.00220 
-00370 
-00512 
-00578 
.do511 
-00365 
.00221 
-00185 
.00150 
-00155 
-00211 
-00231 
-00567 
.00217 
-00220 
-00133 
-00223 
-00348 
-00497 
-00534 
-00479 
-00339 
.00182 
-01115 
.01282 
-01956 
-015P6 
-01178 
-01149 
-01510 
-01669 
.01547 
.01117 
-00316 
.00441 
-00235 
-00370 
-00479 
-00557 
-00481 
-00550 
-00219 
.00412 
-00274 
-00277 
-00419 
-00243 
-00375 
.GO520 
-00537 
.OW74 
-00352 
-00237 
-00377 
-00236 
-00375 
-00262 
-00375 
.U0505 
-00568 
-00503 
-00390 
.00226 
-00369 
-00271 
-00387 
-00518 
-00570 
-00509 
-00384 
-00255 

.OO 1670 

.002048 

.002 I39 
-002048 
-001676 
.000576 
.000808 
.001169 
- 0 0  1510 
.OO 1604 
.001483 
- 0 0  1169 
-000794 
-000579 
.000444 
-000686 
-00 1568 
.000670 
.000422 
-000441 
.000510 
-000606 
.oo IO20 
.001411 
-001593 
.001UO8 
.001006 
.000609 
.000510 
.000413 
.000427 
.000582 
.000637 
.OO 1563 
.000598 
.000606 
.000367 
-000615 
.000959 
.OO 1370 
.001472 
.001320 
.000934 
-000502 
-003073 
-003534 
.005391 
-004399 
-003247 
-003167 
-004162 
-004600 
.004264 
.003079 
.000871 
.001216 
.000648 
.oo 1020 
-001320 
.001535 
.OO 1326 
.000965 
-000604 
.001136 
.000755 
.000763 
.001155 
-000670 
-001034 
.GO1433 
.001480 
- 0 0  I306 
.000970 
-000653 
.001039 
-000650 
.OO 1034 
.000722 
.OO 1034 
.001392 
- 0 0  1566 
-001386 
.001075 
-000678 
- 0 0  1017 
.000747 
.001067 
.oo 1428 
.001571 
.001403 
- 0 0  1058 
-000703 

I 

.9236e 

.93004 
-93698 
.93814 
.93178 
.PI790 
-91611 
-92071 
.93004 
.93640 
.93582 
.93293 
-93236 
.93004 
.93004 
.92311 
.93236 
.93062 
.92715 
.93581 
.93401 
-92360 
.PI675 
.92484 
.92426 
.93351 
.92889 
.93004 
.PI848 
.92881 
.93640 
.94103 
.PI840 
.93120 
-92715 
-93178 
-93461 
-92311 
.PI906 
-91964 
-9231 1 
-93461 
-93236 
-92831 
.93929 
.96646 
-97976 
.97629 
.95259 
-93814 
.95721 
-97340 

.94854 

.94218 

.92600 

.90692 

.PO801 

.91732 

.PI559  

.92021 

.91964 

.92657 

.94507 
-95201 
.9568I 
. P O l ' l l  
.PI154 
.PO750 
-90981 
.91848 
-92657 
.91848 
-92600 
.92831 
.95779 
.927 15 
.91270 
.93812 
-91096 
-92137 
.91675 
-92021 
.92195 
.95351 
.91443 
.PI154 
-90925 
-91906 
-91790 
.91790 
.92368 

.96n78 

: 5,037.0 lb/sq ft 

554.8 
568. I 
578.8 
581.1 
573.8 
536.8 
537.1 
548.1 
563.5 
573.5 
514.5 
567.5 
557. I 
549.5 
545.8 
542.1 
571.5 
555.1 
543.5 
549.5 
553.5 
539.8 
548. I 
559.5 
561. I 
575.5 
564.1 
554.5 
540.5 
543.1 
548. I 
557.1 
536.8 
570.5 
552.8 
547.8 
544.8 
544.8 
544.1 
555.1 
564.5 
572.5 
565.5 
551.8 
590.5 
629.8 
652.5 
643.8 
611.8 
589.5 
621.1 
641.5 
636.5 
607.5 
555 .5  
543. I 
529.1 
538.8 
552.5 
558.1 
561.8 
556. I 
550.8 
574. I 
572.1 
558.5.  
532.8 
531.8 
537. I 
546.8 
557.8 
564. I 
553.8 
550.1 
565.5 
571.5 
545.1 
534.8 
55C.8 
547.5 
559.1 

555.8 
548.1 
566.1 
538.5 
539.5 
546.8 
557.8 
559.5 
554.8 
560.8 

551.8 

.00431 

.00659 

.00788 

.00829 

.00738 . 00 139 

.00173 

.00325 

.00499 
-00620 
.00644 
.00546 
.00386 
.00243 . 0 0  180 . 00 156 
.00614 
.00357 
.a0161 . 00 172 
.00217 
.00137 
.00289 
.OW73 
.00623 
.00632 
.00510 
.00341 
.00193 
.00137 . 0 0  159 
.00245 

.00603 

.00321 

.a0180 

.OOlI1 

.00160 

.00272 

.00441 

.a0573 
-00615 
.00480 
.00312 
.01034 
-01467 
.a2332 
-02125 
.Ol411 
-01037 
.01588 
.02094 
.02028 
.01438 
.a0197 . 00 176 
.00128 
-00278 
.00412 
. a0553  
.OO549 
.00456 
.00320 
.a0492 
.00390 
.00216 
.00208 . 00 I33 
.OW57 
.00398 
.00507 
.00522 
.00438 
-00318 
-00552  
.00342 
.00171 
.a0127 
.00257 
.00408 
.00509 
.00535 
.00458 
.00331 
.00500 . 0 0  139 
.U0260 
.00408 
.00514 
.00548 
-00466 
.OO348 

.ooi3n 

.001190 

.001819 

.002 175 

.a02288 

.002037 

.000384 

.000897 

.001377 

.001712 

.Or31778 

.001507 

.001066 

.000671 

.000497 

.000431 

.001695 
-000986 
.000444 
.000475 
.000599 
.000378 
.000798 
.001306 
.001720 
.001745 
.001408 
.00094I 
.000533 
.000378 
.000439 
.000676 
.000381 
-001665 
.00094l 
.000497 
.000306 
.000442 
.000751 
.001217 
.oo I582 
-001698 
.001325 
.000861 
.002854 
.004050 
-006438 
.005866 
.003895 
.Or32863 
.I304384 
.005781 
.a05598 
.a03970 
.000544 
.000486 
.000353 
.000767 
.001137 
.001527 
.001516 
.001259 
.a00883 

.001077 

.000596 

.000574 

.Or30367 

.000709 

.001099 

.001400 

.001441 

.001209 

.000878 

.001524 

.000944 

.000472 

.000351 

.000709 

.OOl126 
-00 I405 
.001474 
.OO 1264 
.000914 
.001380 
.000384 
.000718 
.001126 
.001419 
-001513 
-001286 
.000961 

.OOOITB 

.00135n 

.PI540 

.92280 

.93382 

.93900 

.93612 

.91368 
-90965 
.91310 
.92231 
.93267 
.93669 
.93785 
.93785 
.93554 
.92806 
.91828 
-92806 
.93612 
.933211 
.92759 
.92691 
-92116 
.P1131 
.PI713 
.92519 
.93767 
.93267 
.93554 
-92403 
.93497 
.92749 
.q3669 
.PI770 
-92576 
.93p94 
-93612 
.93842 
.92001 
.?I550 
.91310 
.91713 
-93209 
.93324 
-92921 
-92921 
-95684 
-97410 
-97698 
-95684 
-92806 
.94763 
-96777 
-97007 
.95281 
-95036 
.91310 
.902\7 
.9OIO2 
-91022 
.91137 
.9 1943 
.92173 
.92749 
.94533 
.95108 
.93669 
.90447 
-91655 
-90735 
.PO620 
.PI598 
.92749 
.92173 
-92864 
-93036 
-95626 
.94993 
.92503 
.94130 
-90907 
-91886 
.PI770 
.92403 
-92519 
.93497 
.PI598 
.90907 
.PO457 
.PI483 
. P I 8 2 8  
.92116 
.92749 

= 5,021 

554.8 
574.5 
592.5 
602. I 
599.5 
540-8  
539.5 

567.5 
585.5 
593.8 
591.8 
579.8 
568.5 
554.5 
542.5 
581.8 
579. I 
558.1 
552.1 
548.5 
542.5 
547.1 
561.8 
i76.8 
590.8 
587.5 
578.5 
557.5 
558.5 
549. I 
551.8 
540. I 
579.5 
576. I 
563.1 
554.5 
541.5 
548.1 
557.5 
578.5 
588.5 
586.5 
573.1 
593.5 
638.5 
664.8 
668.1 
637.8 
592.8 
627.8 
659.1 
657.8 
645. I 
552.1 
538.8 
529.1 
541.5 
555.5 
576.5 
578. I 
576.5 
571.5 
586.1 
594.1 
558.8 
531.5 
536.1 
542.5 
555.1 
567.5 
580.8 
584.5 
571.1 
593.8 
592.1 
555. I 
540.5 
558.8 
555.8 
567.8 
573.5 
575.8 
569. I 
592.1 
538.1 
540.1 
552.5 
563.8 
573.5 
i73.5 
570.8 

__ 

547.8 

- 

* 
.00452 
.00758 
.C1014 
.UIl72 
.OIl44 
.00183 
.UO203 
.a0312 
-00551 
.a0739 
.00853 
.UO822 
-00656 
.U0505 
-00250 
-00164 
.a0686 
-00603 
-00503 
.00226 
.U0180 
-00164 
-00273 
.00480 
-00654 
.GO776 
.00752 
.a0595 
.a0336 
-00219 
.00170 . 00 163 
.00152 
.00680 
-00596 
.00301 
-00170 
-00152 
.00248 
.UO434 
.a0654 
-00759 
.OW69 
.00543 
-01098 
.01406 
.03110 
-02661 
.01961 
.U1104 . 0 I660 
.02398 
.02564 
-01942 
.00207 
.00109 . 00 130 
.00260 
.00425 
.GO608 
.OW81 
.00655 
.00538 
.GO585 
.UO664 
.00209 
.UOIOO 
.00102 
.00234 
.a0396 
.a0555 
.OW35 
.00620 
.00528 
.00996 
.O0593 
.UOO73 
.00102 
,00216 
,00379 
.00522 
.00665 
.Or3631 
-60537 
-00842 
.00121 
,00220 
.a0588 
.U0529 
,00649 
,00623 
,00530 

-001246 
.002090 
.002795 
-00323 I 
.003154 
-000504 
-000560 
-000860 
.001519 
-002037 
-002352 
-002266 
.OO 1781 
- 0 0  1392 
-000689 
-000452 
-00189I 
-001662 

-000623  
.000496 
-000452 
-000753 
.001323 

.002139 

.UO2073 

.001640 
,000926 
-000604 
-000469 
.000449 
.000419 
.a01875 
-001643 
-000830 
.000469 
-000419 
-000684 
.001196 
-00 1803 
-002092 
.001844 
-001497 
.003027 
-003876 
-008574 
-007356 
-005406 
-003044 
-004576 
-006611 
-007068 
-005354 
-000571 
-000300 
-000358 
no007 17 
.001172 
-001676 
.001877 - 00 1806 
.ooiua3 

.ooon35 

.ooiao5 

.oo 16 iS 

.oo 1831 
-000576 
-000276 
.000281 
-000645 
. 00109L 
-001530 
.001751 
.001709 
.001456 
-002746 
-001635 
.000201 
.000281 
- 0 0 0 5 9 5  
.OOlO45 
-001494 
- 0 0  I828 
-001740 
-00 I480 
.002321 
.000334 
.000601 
.001070 
.001458 
.oo 1789 
.OO 1717 
.001461 

55 
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TABLE M. - TABULATION OF HEAT-TRANSFER MEASUREMENTS FOR CONFIGURATION 2 - Continued 

(a) M = 3.51; P ~ , ~ ~ ~  = 5,040 b/sq ft 

' h e r m  
couple 

- 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29  
30 
31 
32 
33 
34 
55 
36 
37 
38 
39 
40  
41 
42 
43 
44 
45 
46 
47 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
75 
74 
75 
76 
77 
78 
79 
80 
81 
83 
84 
85 
86 
87 
88 
89 
90 
91 
93 
94 
95 
96 
97 
98 
9 9  

- 
.9089 
-9169, 
-93131 
.94161 
.9427! 
.91241 
-9061 
-9070: 
.91581 
-93011 
.9393 
.9444< 
.94611 
.94441 
.92321 
.91751 
-92321 
.9433: 
.94161 
.9255; 
.92501 
.9204: 
.9078i 
-9106: 
.9135! 
.9318i 
.93581 
.94101 
.9313( 
.9421i 
.92671 
.9335( 
.91521 
-9198: 
.9358l 
.94211 
.94561 
.9255i 
.918l? 
.9106( 
.91465 
.93244 
.9364I 
-93355 
.9215t 

-96908 
-97881 
.96336 
.92095 

.96393 
-97194 
.95878 
-93416 
.93355 
.91412 
.90668 
.91069 
.91069 
.92214 
.92729 
.93416 
-95019 
.95362 
-93702 
.93645 
-92901 
. P I 5 6 9  
.90782 
-91584 
-93072 
.92901 
.93988 
-93530 
-95019 
.95878 
-92901 
.94618 
.91240 
.92385 
.92843 
.93759 
.93759 
.93874 
.92786 
.PI927 
.go954 
.91985 
.92672 
.93187 
.93817 

.w790 

. ~ 3 9 a e  

= 5,04 

554.8 

602.8 
620.5 
623.0 
549.1 
538.1 
547.1 
569.5 
595.1 
611.1 
615.0 
605.1 
592.8 
557.5 
543.8 
589.5 
602.5 
578.5 
552.5 
547.1 
545.8 
544.8 
562.5 
586.8 
603.1 
605.8 
600.1 
577.1 
573.5 
551.1 
550.5 
541.8 
584.1 
596.1 
581.5 
570. I 
546.5 
547.8 
563.5 
585.1 
599.8 
602.8 
597.1 
592.1 
632.5 
675.8 
675.1 
657. I 
591.1 
627.8 
659.1 
669.8 
657.8 
557.1 
547.8 
538.1 
542.8 
558.5 
577.5 
590.5 
594.1 
591.5 
586.8 
608.5 
561.8 
552.5 
545.8 
545.5 
558.1 
573.1 
593.1 
599.1 
601.5 
626.8 
619.8 
562.5 
547.1 
563.5 
555.5 
574.8 
588.5 
602.8 
622.8 
620.8 
551.8 
551.8 
564.8 
583.5 
609.1 
621.5 
632.1 

__ 

577.e 

&JT 
Tt = I01 R. 

_Ib/sq 
.0044! 
.0074! 
.01061 
-01321 
.0140l 
-0022i 
.00201 
.0030l 
.00531 
-00781 
.0098I 
.OlOli 
.0086( 
-00721 
.0022: 
.0018i 
-00711 
.0077t 
.0045: 
-00165 
.00121 
.00171 
.00262 
.00451 
.00685 
-00846 
.00864 
.00755 
.00479 
-00348 
.00137 
.00114 
.00141 
.OM19 
-00724 
.00430 
-00269 
.00125 
.00210 
.00387 
.00604 
.00748 
-00754 
.00660 
.00923 
.01283 
.02939 
-02831 
.02188 
.00937 
.01517 
-02238 
-02814 
.02255 
.00137 
.00063 
.00101 
.00225 
-00375 
.00564 
-00716 
.00734 
-00699 
.00390 
.00711 
.001k5 
.00088 
.00100 
.00195 
.00349 
-00548 
.00667 
.00739 
.OOPll 
.01443 
.00889 
.00055 
.00101 
.00180 
.00324 
.00469 
.00647 
.00900 
.01257 
.01105 
.00173 
.00267 
.00471 
.00787 
.01369 
.01641 
.01583 

__ 
.001229 
.002058 
.002939 
.003646 
.003889 
.000627 
-000563 
.000851 
.001472 
.002168 
.002707 
.002809 
-002375 
.002011 
.000621 
.000503 
.001983 
.002143 
.001257 
.000456 
.000351 
-000472 
.000724 
.001246 
.001892 
-002337 
-002386 
.002085 
.001323 
-000961 
.000378 
.000315 
.000406 
.001710 
.002000 
.001188 
.000743 
-000345 
.000580 
.001069 
.001668 
.002066 
.002083 
.001823 
.002549 
.003544 
,008118 
.007820 
.006044 
.002588 
,004 1 P O  
.006182 
.007773 
,006229 
.000378 
.000174 
,000279 
.000621 
.001036 
,001558 

.002027 
I 00 I931 
,001077 
.001964 
,000401 
.000243 
,000276 
,000539 
.000964 
,001514 
,001842 
,002041 
,002516 
,003986 
,002456 
,000152 
,000279 
,000497 
000895 
,001295 
001787 
002486 
,003472 
003052 
000478 
000731 
001301 
002174 
003781 
004533 
004372 

.00197a 

I 
a' = 30. 

__ 
-4062 
-9142 
-93081 
.PU571 
.9519' 
.PI191 
-9062 
-90681 
.9142 
-92971 
.94281 
.9525( 
.9559' 
-9554: 
.92281 
.PI991 
-9222 
.9514; 
.9514: 
.9262, 
-92851 
-92391 
.9125! 
-91 191 
.PI31 
-93251 
.9599: 
-94681 
.9388I 
.9515: 
-9325t 
.9474i 
-92621 
.9217C 
.PI1281 
.95142 
.9537c 
.9365t 
-9279f 
.9171? 
.PI715 
.93484 
-94221 
.9405t 
-91655 
.94170 
.9651? 
.98114 
-97085 
.91598 
-93370 
-96056 
.97485 
.96685 
.PI484  
-92684 
.91770 
-90970 
.PI141 
.91084 
.92513 
.93427 
-94342 
-95427 
.95770 
-92627 
.92056 
-92798 
.91655 
-90798 
.91598 
.93370 
-93599 
.94856 
.94456 
-95085 
.92113 
.93541 
-95427 
.91427 
.92113 
.92570 
.93770 
.94170 
.94684 
.95256 
.PI1513 
.9234l 
.92170 
.92684 
.93427 
.94284 

= 5,04 

553.e 

__ 

565.5 
594.5 
618.8 
627.5 
546.8 
535. I 
540.1 
560.1 
588.1 
610.1 
620.1 
611.5 
600.1 
548.5 
542.8 
581.5 
606.8 
506.1 
551.1 
546.1 
546.1 
542.1 
555.1 
579.5 
598.1 
605.8 
602.8 
582.5 
581.8 
553.5 
556.5 
545.5 
576.8 
599.5 
586.8 
577.8 
551.8 
553.1 
555.8 
571.8 
596.1 
604. I 
s95.5 
573.5 
609-8 
656.8 
671.5 
658.8 
573.1 
610.5 
648.1 
666.5 
656.1 
544.5 
548.1 
538.8 
539.1 
550.8 
565.5 
587.5 
598.1 
625. I 
593.8 
590.8 
556.1. 
544.5 
545.8 
543.1 
549.1 
587.5 
611.1 
627.5 
629.1 
626.8 
620.8 
557.5 
552.8 
570.5 
555.8 
577.8 
501.8 
620.8 
633.8 
520.8 
571.1 
567.8 
562.1 
585.1 
506.8 
522.1 
529.5 

Ib/sqi 
.ooze! 
.00611 
-0098' 
e01331 
.0149' 
.0018; 
.0013: 
.0024: 
.OO57i 
-00781 
-01061 
.0114( 
-00961 
.00811 
.00141 
-00131 
-0072i 
-00872 
.00534 
.OOl4i 
.00084 
.00101 
.0018C 
-0038; 
.00661 
-0093C 
-00994 
.00832 
.00561 
.00421 
.00134 
-00071 
.00097 
.00601 
.0082C 
-00490 
-00330 
.0008t 
.00151 
.00519 
-00564 
.00824 
-00895 
-00735 
.00737 
.01162 
-02517 
-02492 
-02357 
-00738 
.01334 
.02 107 
-02719 
.02417 
.00146 
.00099 
.00083 
.00166 
.00322 
-00537 
.00748 
.00841 
-00965 
.00514 
.00401 
.00207 
.00100 
.00074 
.00165 
.0032U 
.00601 
.00893 
.01057 
.01048 
.Ol617 
.01248 
.00116 
.00097 
.00197 
.00375 
.00642 
.01017 
.01374 
.01596 
.01338 
.00215 
,00246 
,0041 I 
.00701 
,01322 
,01724 
,01826 

__ 
-000789 
.001700 
-002738 
.003699 
.004128 
.000518 
.000365 
.000670 
-001321 
.002173 
-002937 
.003156 
-002680  
.002242 
-000396 
-000368 
-0020 13 
.002417 
.001478 
.000407 
-000233 
-000299 
.000498 
.001058 
-001836 
.002591 
.002752 
.002303 
-00  1553 
-001 I66 
.000371 
.000197 
.000269 
.001680 
.002270 
.00 1357 
.000914 
.000238 
.000418 
. 000885  
.001561 
.002281 
.002478 
.002035 
.002040 
,0032 17 
.006968 
.006899 
,006525 
.002043 
.003693 
,005833 
,007527 
,006691 
,000404 
.000274 
.000230 
.000460 
.000891 
,001487 
.002071 
,002328 
,0026 72 
,001423 
.001110 
,000575 
000277 

,000205 
000457 
000897 

,001665 
002472 
002926 
002901 
004477 
003455 
000321 
000269 
000545 
001038 
001777 
002816 
003804 
0044 I 8  
003704 
000595 
000681 
001138 
001941 
003660 
OOk773 
005055 

__ 
.9190 
.9196 
.9355 
.9538 
-9635 
-9361 
.9298 
-9264 
.9241 
-9355 
.9498 
-9629 
-9686 
-9686 
-95.38 
.9435 
-9292 
-9629 
.9652 
.9655i 
-96001 
.948I 
.93551 
.9270 
-9224 
.9418 
.95211 
.9606' 
-95321 
-96571 
-9674' 
-97541 
.9503' 
.9349' 
.95781 
-9663' 
-9697 
.9566( 
.9503< 
.9361 
-93321 
-94751 
-95605 
.9555i 
-92011 
-9412t 
.9635( 
.985li 
-9817: 
.9201i 
-93381 
-96122 
.98004 
-97715 
.9578C 
.95951 
-94297 
.9361! 
-93157 
.92815 
.94354 
-95324 
-96293 
-96806 
-97091 
.96578 
.95552 
.94982 
-94012 
.92587 
.92815 
.94583 
.948lI 
-96008 
-96008 
-96920 
-97320 
-94925 
-96863 
.92530 
.92530 
-92815 
.PI4354 
-95153 
-96293 
.94126 
-93556 
.91960 
-91903 
-92644 
.93898 
.95210 

= 5.04 

548.1 
563.1 
592.1 
620.1 
634.: 
558.5 
550.1 
55O.f 
561.6 
587.f 
611.1 
625.: 
620.1 
611.5 
565.f 
561.1 
580.f 
614.1 
598. I 
572.5 
566.8 
561.5 
559.1 
561.5 
574.8 
600.1 
610.8 
610.5 
592. I 
595. I 
573.8 
576.5 
561.1 
579.5 
607.5 
596.8 
590.8 
564.5 
566.5 
563.1 
585.8 
599.8 
510.5 
511.5 
565.8 
598.5 
5W.8 
568.1 
571.8 
565.8 
599.1 
539.1 
564.5 
M6.5 
566.5 
~66.5 
$56.1 
i54.8 
~61.5 
i79.1 
,04.8 
~23.8 
121.5 
t24.5 
B97.5 
,711.1 
164.5 
160.8 
b57.8 
t59.1 
t85.5 
t13.8 
128.1 
139.8 
t35.5 
D38.5 
175.8 
t61.1 
874.8 
857.1 
173.5 
98.8 
22.5 
139.8 
29.8 
58 .8  
57.1 
57.5 
67.8 
97.5 
19.1 
39.8 

_ _  
.0022' 
.0052 
.OOPOI 
.0128. 
.0158! 
-00161 
.00141 
.0017; 
.004O: 
.0071: 
.I8104 
.01181 
-0102i 
.0089! 
.0012! 
.0013( 
.0063l 
.0088i 
.0060! 
.00111 
.0008? 
.OOlOi 
.00171 
.0034l 
.0058L 
.00811 
.0098t 
.GO831 
.OO595 
.00501 
,00122 
.00091 
.0009t 
.0052C 
.00811 
,00524 
.00375 
.0008C 
.00091 
,00237 
,00469 
,00692 
,00886 
.UO772 
,00556 
.00943 
,02051 
,02116 
,01810 
,00564 
,01005 
,01745 
,02185 
,02092 
.00100 
00090 
00080 

.00145 
00261 
00459 
00703 
00913 
01013 
00359 
004 I 6  
00134 
00097 
00096 
00142 
00325 
00623 
01113 
01610 
01802 
01710 
01193 
00106 
00096 
00 142 
00308 
00574 
01087 
01486 
0 I626 
0 I348 
00145 
00 180 
00271 
00545 
G1014 
01456 
01630 

- 

-000628 
.001459 
-002508 
.003552 
-004388 
.000460 
.000410 
.000490 
.OO 11 13 
.OO 197 I 
.002882 
-003267 
-002843 
.002278 
-000346 
-000377 
.001766 
-002456 
.001675 
.000313 
-000230 
.000296 
.000491 
.000941 
.OOl6li 
.00226: 
-00273( 
.00231i 
.00164i 
.00138i 
-000531 
.00025: 
-00026( 
.00144( 
.00226i 
.001451 
.OO 103E 
.000221 
.000265 
.00065t 

-00191t 
.00245? 
-002 131 
.001539 
.002611 
.005678 
.005858 
.005011 
,001561 
.002782 
.004831 
.006049 
,005792 
,000277 
.000249 
.000221 
.000401 
8000723 
.001271 
,001946 
,002528 
.002804 
. 000994  
.001152 
,000371 
,000269 
,000266 
,000393 
.000900 
,001725 
003081 
004457 
.004989 
004734 
003303 
000293 
000266 
000395 
000853 
001589 
003009 
0041  I4 
004502 
003132 
000401 
000498 
000750 
001509 
002807 
004031 
004513 

.00129e 

- 

- 1 11.1 I... 



TABLE W. - TABULATION OF HEAT-TRANSFER MEASUREMENTS 
FOR CONFIGURATION 2 - Continued 

(a) M = 3.51; pt,nOm = 5,040 lb/sq ft 

hermc 
couple 

6 
7 
8 
9 
10 
1 1  
12 
13 
I4 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29  
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
4 1  
42 
53 
44 
45 
46 
47 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69  
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
83 
84 
85 
86 
87 
88 
89 
PO 
91 
93 
94 
95 
96 
97 
98 
99 

.93741 
-92880 
.94086 
-96038 
.97516 
.9b095 
.95292 
.94430 
-93167 
-93627 
-95062 
.96727 
.97646 
.97875 
.97071 
.96153 
.93225 
.97186 
-97358 
-96727 
-97014 
-96325 
.95119 
.93914 
.93052 
.95005 
.96325 
-97301 
-96268 
.97416 
.96727 
.98162 
.96382 
.94316 

D+ = 5.045.0 Ib/sq ft 
~ 

551.: 
559.1 
576.f 
603.f 
621.1 
566.1 
559.1 
555.1 
559.5 
572.1 
595.5 
615.5 
620.1 
b2O.C 
569.5 
563.5 
570.f 
625.E 
626.1 
567.E 
568.5 
565.1 
560.1 
560.E 
570.5 
600.1 
620.1 
629.1 
635.5 
627.E 
567.E 
575.1 
565.5 
577.E 

.96497 

.95005 

.94373 

.95981 

.97014 

.97129 

.93052 

.94603 
-96382 
.?PO23 
.99425 
.93052 
-93741 
.96268 
.Pa736 
.99138 
.97244 
-97990 
-95866 
-95119 
.94316 
-93454 
.9489O 
.96382 
.97531 
-98105 
-97818 
.98507 
.97473 
.96382 
.95521 
.94086 
.93856 
-95464 
.96095 
.97588 
.97626 
.90736 
.98851 
-96325 
.98449 
.94258 
-94086 
.94201 
.95981 
-97014 
-98220 
.95119 
.94717 
.93225 
-93052 
.9374l 
.95292 
.96727 

.97186 628.e 

.97646 636.E 
-97760 649.1 
.96899 568.5 

569.1 
568.E 
577.1 
605.5 
624.5 
646.1 
555.1 
571.8 
613.5 
640.5 
652.5 
559.0 
574.8 
609.5 
638.8 
648.8 
569.1 
572.8 
560.8 
558.1 
559.8 
569.1 
598.8 
621.5 
646.1 
645.8 
635.5 
578.5 
569.1 
565.1 
561.1 
561.1 
568.5 
598.8 
637.1 
646.1 
629.8 
639.5 
578.5 
566.1 
580.1 
560.1 
569.8 
589.1 
614.5 
642.1 
642.1 
558.8 
559.1 
550.8 
565.5 
585.5 
609.5 
642.1 

I 

.00141 

.00291 

.0055b 

.DO784 

.0099I 

.00128 

.00108 
-00 I53 
.00256 
.00492 
.OW25 
.a0928 
.00901 
.00906 
-00103 
.00080 
-00507 
.01093 
.0115* 
.00100 
.00087 
.00113 
.00141 
.00285 
-00517 
.OD856 
-00875 
.01080 
.01222 
.01203 
.DO 100 
.00092 
.00088 
.a0493 
-01069 
.01124 
.OW27 
-00088 
-00099 
.00216 
-00451 
.a0733 
.DO942 
.00919 
.00289 
.00407 
.00870 
.00970 
.00987 
-00298  
. 0 0 5 5 2  
-00843 
-00987 
-01098 
-00078 
.00074 
.a0078 
.00119 
.00218 
.00469 
.OO795 
.01010 
.Oll49 
.01080 
.01059 
.00097 
.00069 . 00 I04 
.00131 
.00207 
.00420 
-00734 
-00993 
.01144 
.01142 
.00856 
.00083 
.00125 
.00148 
-00230 
.DO422 
.00722 
.0096b 
.a1135 
.a0957 
.OOIOP 
.DO127 
.00201 
-00371 
-00718 
.00993 
.01196 

- 

.000591 
-000806  
.OO I5kO 
.a02 171 
-002745 
-000355 
.000299 
.000424 
.000709 
-001363 
.002008 
-002570 
.002495 
.002509 
.000285 
.000244 
.001404 
.003027 
.003196 
-000277 
.000241 
-0003 I3 
.000391 
.000789 
- 0 0  1432 
.002371 
.002423 
.002991 
-003384 
.Or33532 

. 000255  

.000244 

.001365 

.002961 

.003113 

.002567 

.000244 

.000274 

.a00598 

.001249 

.002030 

.002609 

.002545 

.000800 

.001127 

.002410 

.002687 

.002734 

.000825 

.a01473 

.002335 

.a02734 

.003041 

.0002 16 

.000205 

.000216 

.000330 

.000604 

. 001299  

.002202  

.002797 

.003182 
-002991 
-002933 
.000269 
.000191 
.000288 
.000363 
.000573 
.001163 
.002033 
.002750 
,003 I68 
.003 I63 
.002371 
.000230 
-000346 
.0004 10 
.000637 
.OD1 169 
.002000 
.002675 
.003 144 
.002651 
-000302 
.000352 
.000557 
.oo I028 
.a01989 
.002750 
.003312 

.oooz7r 

- 

5'7 

L 
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TABLE VU. - TABULATION OF HEAT-TRANSFER MEASUREMENTS FOR CONFIGURATION 2 - Continued 

coude 

4 
5 
6 
7 

9 
IO 
I 1  
12 
13 
14 
15 
16 
17 
I 8  
I9  
20 
21 
22 
2 3  
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
57 
38 
3 9  
40 
41 
42 
e3  
44 
45 
e6 
47 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
6 1  
62 
6 3  
64 
65 
66  
67 
68 
69 
70 
71 
72 
75  
74 
75  
76 
77 
78 
79 
80 
81 
83 
84 
85 
86 
87 
88 
8 9  
90 
91 
9 3  
94 
95  
96 
97 

99 

8 

98 

- 
.9275 
.9321l 
-93611 
.93211 
-9229 
.9189I 
-9184 
-92461 
.9326' 
-9338 
.92861 
.9218. 
-9206'  
.PI951 
.9258. 
-92351 
.9303' 
.92OI: 
-9201: 
.93211 
.9315: 
.9235I 
.9195! 
. 9 2 8 1 ~  
.92461 
-92691 
.PIPS! 
.9218: 
.92065 
.9292! 
.93781 
.94351 
-9195: 
.9303T 
.92065 
-934% 
.9378I 
.9212t 
.9189t 
.92065 
.9212t 
-92691 
.9224C 
.92012 
.94522 
.97204 
-98111 
.9709c 
.9418C 
.PI1231 
-96171 

-96291 

-93952 
-91841 
-90015 
.90700 
-91727 
.91327 
.PI213 
.PO643 
-90928 
.92012 
.94237 
.9400P 
-91213 
-90586 
-90472 
-90928 
.91442 
.PI670 
.PO415 
.PO757 
-91727 
.PI4808 
-92126 
.PO586 
-93495 
.PI042 
.PI898 
.PO871 
.90643 
.90529 
.92240 
.PO015 
.PO586 
-90643 
-91442 
.PO871 
.PO300 
.PO586 

.973ie  

.9383e 

= 7.20: 

578.1 
589.1 
593.8 
588.8 
576. I 
553.5 
555.5 
569.5 
583. I 
586.5 
579.0 
567.5 
555.8 
554.1 
552.5 
555.1 
584.5 
552. I 
549.5 
559.8 
562.8 
554.5 
569.5 
580. I 
581.8 
579.5 
563.8 
555.8 
556.8 
556.5 
569.1 
576.5 
551.8 
584.8 
551.5 
569.8 
564. I 
552.8 
563. I 
574.1 
578.5 
578.1 
565.5 
549.8 
616.8 
644. I 
670.5 
650.1 
614.1 
615.1 
641.8 
655.1 
643.1 
610.1 
574. I 
571.5 
542.5 
557.1 
570.5 
571.1 
566.8 
554.1 
546.5 
569.8 
574.5 
571.5 
565.5 
545.5 
554.1 
564.5 
570.1 
568.5 
552.8 
546.5 
564.5 
572.8 
566.8 
546.1 
576.5 
564.1 
578.5 
563.1 
554.5 
544.8 
567.5 
542.8 
559. I 
561.8 
575. I 
562.8 
551.8 
544.8 

~ 

- 

lb/sq fl 

-0075' 
-0095 
.0100! 
-00941 
.0076! 
.00251 
.0037. 
.0053i 
-0071i 
.0075t 
-0068h 
.a0531 
.0035t 
.00264 
.00201 
.00305 
.0073i 
.0029( 
.0020t 
.0024? 
-00275 
.0030? 
.0047€ 
.0066C 
.a0742 
.00658 
.00464 
.0026? 
-00271 
.a0233 
.a0542 
-00365 
.00299 
.a0773 
.00264 
.00362 
.00258 
.00278 
.00449 
-00627 
.a0754 
.00649 
.00442 
.00224 . 0 1585 
-0 1950 
.a3203 
-02365 
.a1573 
.01615 
.02223 
.02619 
.02304 
.01519 
.00427 
.OD618 
.a0303 
.00470 
.00602 
.a0665 
.00586 
.00425 
.00280 
.a0559 
.a0392 
.a0369 
.00546 
.00309 
.a0455 
.00596 
.00650 
.00586 
.00448 
.a0319 
.a0513 
.00324 
.00498 
.00320 
.a0448 
.00602 
.00644 
.a0587 
.UO462 
.00287 
.00501 
.00322 
.00452 
.a0599 
.00642 
,00583 
.00450 
,00310 

.001462 

.001032 

.001936 

.001812 

.001473 

.000489 

.0007 I 8  

.OO 1034 

.001368 

.001460 

.001317 

.001032 

.000690 

.000508 

.000399 

.a00595 

.001410 

.000570 
.000401 
.000468 
.000530 
.000584 
.000921 
.OD1271 
-001429 
.OO I267  
.000894 
.000507 
.000522 
.000449 
.000659 
.000703 
.000576 
.a01489 
.000508 
.000697 
.000497 
.000535 
.000865 
.001208 
.001 452 
.001250 
.000851 
.00043l 
.003053 
-003756 
.006169 
.004555 
.003030 
.003111 
.OOb282 
.005044 
.a04438 
.002926 
.000822 
.001190 
.a00584 
.000905 
.001160 
.001281 
-001 129 
.000819 
.000539 
.001077 
.a00755 
.00071 I 
.001052 
.a00595 
.000876 
.001148 
.001252 
.001129 
-000863 
.000614 
.000988 
.000624 
-000959 
.000616 
.000863 
.001160 
.001240 
.001131 
.000890 
.a00553 
.000965 
.000620 
.000871 
.001154 
.a01237 
.001123 
.000867 
.000597 

@) M = 3.51; ~t,~~,,, = 7,200 Ib/sq ft 

.9208 

.9277 
-9363) 
.9369 
-9300 
.PI45 
-9128 
-9174 
-92771 
.9340' 
.9340' 
.93061 
.9294< 
.9271, 
.92881 
.9197 
-93061 
-92771 
-92431 
.93291 
.93111 
.9197 
-91341 
.92251 
.9237; 
.9323: 
-92711 
-92711 
-91851 
.9294( 
.9323i 
.9317! 
.9134( 
.9288t 
-92544 
.93571 
.9392 I 
.91684 
.9134C 
.9151i 
.9202€ 
-9306C 
.92831 
.9237i 
.93745 
.96616 
.9805C 
.97591 
-9501C 
.93515 
-95584 
-97304 
-96845 
.94609 
.93577 
.PI799 
-90136 
.90308 
-91283 
.91283 
-91684 
.PI569 
.92143 
-93577 
-94437 
-93921 
.PO422 
-89734 
.e9792 
-90422 
.91455 
-92315 
.91512 
.92430 
-92372 
.95010 
.92143 
.89505 
-92544 
.PO365 
-91627 
.PI225 
- 9  I569 
.92028 
.92602 
.PO365 
.PO250 
.90JOt( 
.91455 
.91455 
.91455 
.92258 

= 7, l  

561. 
576. 
587 .  
589. 
581. 
557. 
541. 
553. 
570. 
581. 
582- 
574., 
563. 

552. 
543.1 
578., 
561. 
548. 
557.' 
561. 
543.1 
549. 
566.1 
575.1 
581.! 
571.1 
560. 
547.1 
550. 
557.: 
561. 
539.1 
577.1 
559.: 
558.1 
557.: 
541.1 
548.1 
560.! 
571.: 
578.t 
571.1 
555.1 
598.t 
638.: 
660.: 
651.: 
619.: 
597. I 
629. I 
649.5 
644.: 
623.F 
561.: 
545.t 

542.5 
557.F 
564.5 
568.1 
561.8 
557.5 

554.; 

531.e 

582.8 
578.e 
561.e 
540. I 
529.0 
558.5 
551.5 
563.5 
570.5 
560.8 
561.1 
573.5 
576.1 
549.8 
529.1 
559.5 
551.1 
571.8 
564.1 
562.1 
558.8 
572.1 
533.5 
541.5 
551.1 
570.5 
566.1 
562. I 
569.1 

1 Ib/sq 

.a055 

.0080 

.0095. 
-00991 
.00891 
.0022. 
.002l' 
.a039 
.0060( 
.0074. 
.00761 
.0066( 
.00461 
.00305 
.00231 
.00192 
.00711 
.0042i 
.0019f 
.0026: 
.0030i 
.OOI9i 
.a0352 
.00561 
.00765 
.0075t 
.00607 
.00411 
.0023F 
.00181 
.UO245 
.00315 
.00181 
.00755 
.0040 1 
.00234 . 00 172 
.00180 
.a0333 
.00551 
.00686 
-00732 
.a0563 
.00361 
.01241 
.01611 
.a2637 
.02206 
-01636 

.01804 

.02203 

.a2157 

.01611 
-00308 
.00239 
.a0159 
.00331 
.00502 
.a0637 
.00664 
.DO556 
.00429 
.00758 
.00534 
.a0278 

.00168 

.00325 

.a0487 

.00612 

.00650 

.00560 

.00470 

.00722 

.a0435 

.00232 

.00185 
,00324 
.00501 
.a0634 
.00661 
.00586 
.00440 
.00649 . 00 170 
,00327 
.0050I 
,00614 
,00671 
,00598 
,00508 

.a1213 

.OOZLB 

.001073 

.001542 

.OO 1835 

.001906 

.001714 

.000429 

.000422 

.a00753 

.001155 

.001431 

.001479 

.001271 

.000893 

.000595 

.000451 

.000370 

.a01375 

.0008 13 
.000375 
.000506 
.000582 
.000370 
.000678 
.001092 
.001581 
.001456 
.001169 
.000799 
.0001r58 
.00034Y 
.000472 
.000607 
.000349 
-00 I462 
.000772 
.000451 
.000331 
.000347 
.000641 
-00 1022 
.001321 
.001410 
.OO 1084 
.000695 
.002390 
.OO3lO2 
.005078 
.004248 
.003 I50 
.002336 
.003474 
-004242 
.004154 
-003102 
.000593 
-000460 
.000306 
.000637 
.000967 
.001227 
.001279 
.001071 
.000826 
.001460 
.001028 
.000555 
.000478 
.000324 
.000626 
.000938 
.001178 
.OO 1252 
.001078 
.000905 
.001390 
.000838 
.oooc47 
.I300356 
.000624 
.000965 
.oo 122 1 
.001273 
.001128 
.000847 
.OO 1250 
.000327 
.000630 
.000965 
.001182 
.001292 
-001 152 
.000978 

T ~ / T ~  1 2 I :& NSt 
ec-it2-0 

a' = 15.0'; Tt = 695' R; 
. 

-9128 
-9214 
.93UO 
-9392 
.9363 
-9111 
-9065 
.PO99 
-9202  
-9317 
.9369 
-9374 
-9374 
.9346 
-9254, 
-9151 
-9271, 
.9357 
-9323, 
.92201 
.9214 
-9162 
.9065. 
-7145 
.PIPI .  
-93291 
.9323: 
-9340'  
.92431 
.9357 
.9214. 
-92201 
. 9 0 7 I  
-92311 
.9300. 
.9374' 
-94261 
-9080 
-9053; 
-9065; 
-9139i 
-92941 
.9311f 
.9260; 
.92771 
-9569t 
-97591 
.9776i 
.95641 
-92602 
.94721 
.9684! 
-97071 
.9518i 
-92141 
-90365 
.8962C 
-8962C 
.YO652 
-90881 
-91795 
-92086 
.92716 
-93921 
.94724 
-92544 
-90537 
-90652 

.90078 
-91225 
-92487 
-92028 
.93003 
-92716 
-95182 
.93003 
.91627 
.93347 
.90422 
.91627 
-91569 
.92200 
.92544 
.92946 
-91168 

-90078 
.PI283 
.91684 
-92086 
.92888 

.a9849 

.904no 

= 7,2 

559. 
581. 
600. 
610. 
608. 
544. 
522. 
551. 
573. 
592. 
601. 
600. 
586. 
574. 
558. 
542. 
588. 
585. 
562. 
554. 
550. 
543. 
546. 
566. 
584. 
598. 
595. 
584. 
563. 
561. 
551. 
548. 
538. 
585. 
581. 
569.' 
564. 
538.1 
548. 
560. 
578.' 
594.' 
592. 
577. 
600.' 
642.1 
671.1 
679. 
644.1 
598.1 
634.1 
671.1 
674.1 
647.1 
555.1 
536. I 
528.1 
539.: 
558.1 
572.: 
584.1 
583.t 
580. I 
619.t 
615.1 
559.1 
535.5 
534. I 
539.5 
554.1 
572.6 
587.t 
583.1 
585. I 
602.e 

552.1 
5e0.1 

555.8 
574.5 
581.8 
585. I 
584. I 
606.1 
538.5 
542.8 
555.8 
572. I 
583.8 
591.8 
589.5 

598.e 

559.8 

l b / q  : 

.0056. 

.0086< 

.01131 

.01301 

.L1127' 

.0021' 

.00221 

.U0381 
.00631 
.0086 
.0099: 
.a095 
.00731 
-00571 
-00301 
.00191 
.0082: 
.0070! 
-0036t 
.0026i 
.00215 
.00191 
.00331 
.(1056( 
.0081T 
-00931 
.0086L 
.0069! 
.00401 
.00271 
.00224 
.0020€ 
.00211 
.0078! 
.0066L 
.00349 
.UO231 
.00184 
.UO5OP 
.00525 
.0075c 
,00925 
.a0794 
,00613 
.01191 
,01624 
,03663 
,02901 
,02107 
,01204 
.U1993 
,02632 
.02812 
,02178 
,00279 
,00154 
.00144 
,00302 
00487 

,00698 
,00811 
00762 
00666 
U1265 
00834 
00276 
00125 
UO I42 
00287 
00474 
00690 
U0785 
00762 
00710 
01245 
00727 
00136 
00 142 
00268  
00459 
00663 
00774 
00761 
00740 
01071 
00135 
00282 
00462 
00632 
00769 
00793 
00803 

- 

.00108l 

.001666 

.002189 

.002516 

.do2460 

.0004l7 
-000439 
.000739 
.001212 
-00 I668 
.001908 
-001829 
.001420 

-000592 
.000575 
-001583 
-001356 
.000692 
-0005 111 
.000421 
-000577 
.000650 
-0OlO77 
.oo 1575 
.OO 1791 
.001662 
-001333 
.000771 
-000533 
.00043I 
.000400 
.000406 
-001506 
-001285 
.000671 
.000444 
.000354 
.000594 
.001010 
-00 1443 
.001779 
.OO 1531 
.001179 
.002302 
.003124 
.007046 
.005592 
.004053 
.0023 I 6  
.a03834 
.005063 
.005413 
.004189 
.000537 
.000296 
.000277 
.000581 
.000937 
-00 1343 
.001572 
,001466 
. O O  1281 
,002433 
.001604 
.000531 
.000240 
,000273 
,000552 
.000912 
,001327 
,001510 
.001466 
001366 
002395 

,001398 
000262 
000273 
000516 
000883 
001275 
001489 
001464 
001423 
002060 
000260 
000542 
000889 
001216 
001479 
001525 
001545 

.oo I ion 

58 



TABLE VU. - TABULATION O F  HEAT-TRANSFER hlEASUREMENTS FOR CONFIGURATION 2 - Continued 

hermi 
:ouple 

4 
5 
6 
7 
8 
9 
IO 
I 1  
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41  
42 
43 
44 
45 
46 
41 
50 
5 1  
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
15 
74 
75 
76 
77 
78 
19 
80 
81 
83 
a4 
a5 
86 
87 
88 
89 
PO 
91 
93 
94 
95 
96 
97 
98 
99 

(b) M 3.51; R , ~ ~ ~  = 7,200 lb/sq ft 

.PO861 

.91771 

.93311 

.944Oi 

.94571 
-9137: 
.90575 
.Pol*( 
.9166C 
.9314f 
.9417? 
.94802 
.949 l f  
.94681 
-9246C 
-91832 
-92631 
.9463C 
-94402 
.9228$ 
.92117 
.91832 
.90689 
-91146 
.9240? 
.93545 
.93945 
.9434E 
.9348f 
-9451t 
.PI711 
.9200? 
. P O P I L  
.92231 
.9377I 
.945lC 
-94973 
.92003 
-91375 
-90915 
.91603 
.93317 
.9317U 
.93488 
-92 174 
.95030 
.97258 
-98115 
.96458 
-92003 
.94116 
.96512 
.9742q 
.96058 
.93774 
.93945 
- 9 2  17u 
-91432 
.91714 
.92289 

.93174 

.94516 

.94687 

.95430 

.93116 

.93114 
-92145 
.91375 
.90975 
-92231 
.93716 
.93431 
.PSI16 
.93545 
-95030 
.94059 
.924OJ 
.94113 
.PO861 
-92174 
.92517 
.93374 
.93545 
.93714 
.92803 
.92117 
.90975 
-92060 

.93260 

.93774 

.~348a 

.9268a 

= 1,19 

555. I 
571.1 
596.t 
615.1 
618.5 
549.1 
536.f 
543.5 
564.f 
590.5 
607. I 
612.1 
600.5 
587.1 
557.1 
543.5 
585.5 
598.e 
574. e 

549.e 

551.1 
544.5 

545.8 
558.8 
579.1 
m0.e 
603.5 
596.5 
515. I 
511.5 
545.5 

536.€ 
580.5 
592.5 
579.5 
570.5 
546.5 
546.5 

575.1 
596.5 
600.1 
588. I 
584.8 
624. I 
618.5 
673. I 
652.8 

622.5 
656.5 
667.8 
657.1 
558.8 

5 u . e  

554.e 

582.8 

554.8 
542.8 
527.8 
565.8 
588.8 
622.5 
631.1 
621.5 
624.5 
618.1 

555.5 
546.5 
547.8 
564.1 

624. I 
626.8 
638.8 
618.1 
619. I 
551. E 
548.5 
563.5 
562.1 
591.8 
621.1 
625.5 

612.8 
557. I 
553.5 
568.5 
588.8 
615.5 
632.8 
627.1 

560.8 

594.8 

624.8 

l b / q  ft 

.00402 

.00761 

.01156 

.01472 

.01537 

.On267 

.no177 

.On297 
-00582 
-00923 
.01222 
-01207 
-00955 
-00738 
.On288 
-00171 
-00860 

.00473 

.on212 

.no147 

.on177 
-00252 
.on508 
-00826 
. I l l137 
.01121 
.on880 
.On539 
.On367 
-00173 
.00115 
-00130 
-00794 
.00854 
-00482 
-00271 
-00124 
.no202 
.00443 
-00742 
.OW67 

.On791 

.01023 

.01664 

.03246 

.03153 

.02693 

.on998 
-01851 
-02656 
.03131 
.02521 
.00170 
.no120 
.00106 
.00283 
.a0551 
-00958 
-01725 
.02302 
-01776 
-01223 

.a0195 

.00095 

.On107 

.no301 

.UO646 
-01223 
.a2010 
.02123 
.02 I 7 0  
.01831 
.U1126 
-00095 
.nu144 
.00289 
.00619 
.01155 
.01769 
-02207 
.02170 
.01501 
.on2 I2 
.00303 
-00615 
.01118 
.OI954 
-02164 
.02251 

. o o ~ o a  

.no989 

.a i288 

.0007ao 

.001476 

.002242 
-002855 
.on2981 
.000518 
.000343 
.OW576 
.no1 129 
.001190 
-002370 
.002341 
.001852 
.001431 
.000559 
.000332 
.001668 
.On1761 
.000917 
.000*11 
.000285 
.OOOJ43 
.ooora9 
.0009a5 
-00 1602 
.002205 
.002174 
.OO I 7 0 7  
.001045 
.000712 
.000336 
.000223 
.000252 
-00 1540 
.001656 
.000935 
.000526 
.00024l 
.000392 
.000859 
.OO I 4 3 9  
.001876 
.on1918 
.001534 

.003228 

.006296 

.006116 

.On5223 
-001936 
.003590 
.005152 
.006085 
.004890 
.000330 
.000233 
.000206 
.000549 
.OO 1069 

.003346 

.On4465 

.on3445 
-002372 
-002498 

.on 1 984 

.a0 I a58 

.no0378 

.oooia4 

.0002oa 
-000584 
.001253 
.002312 
.003899 
.004118 
.004209 
.no3563 
. O W  I84 
.OOO 184 
.000279 
.000561 
.001201 
.002240 
.I303431 
.004281 
.004209 
-00291 I 
.000411 
-000588 
.001193 
.002 I 6 9  
.003790 
.004197 
.no4366 

.PO502 

.'?I360 

.93248 
-94850 
.9547q 
.91303 
.PO673 
.PO616 
.91417 
-93076 
-94507 
-95594 
.95880 
-95765 
-92332 
.92104 
.92390 
.95422 
.95422 
.92676 
.92962 
.92215 
.91188 
.91188 
.PI474 
.93591 
-94392 
.95022 
-94392 
.95537 
.~36ka 
.9530a 
.92847 
-92218 
.94507 
.95479 
-95880 
-94221 
.93)91 
-91818 
.91875 
.93534 
.92392 
-94392 

.94278 
-96738 
.98283 
.91253 
.'?I414 
.93417 
.96223 
.91654 

.92046 

.92561 
-91932 
-91303 
.91103 
.92046 
.93648 
.94507 
-95308 
.95419 
.95422 
-92441 

-92676 
.PI531 
.90845 
.PI989 
-93992 
.93992 
.94850 
.94507 
.95251 
.94163 
.9342O 
.95193 
-91188 
-91989 
-92504 
.93648 
.94106 
-94736 
-95365 
.94678 
.92390 

.92733 
-93534 
.94335 

-91589 

,96853 

-91989 

. ~ 2 2 i a  

= 7.208.0 Ib/sq ft  

553.1 
572.8 
604.8 
630.1 
646. I 
552 .  I 
541.5 
543. I 
565.8 
597.1 
620.8 
631.5 
622.5 
610.1 
553.1 
555. I 
590. I 
617.8 
594. I 
554.5 
548.8 
546.5 
545.1 
5 6 0 - 8  
594.1 
609.5 
617-5 
613-8 
591.8 
589.1 
5 5 1 .  I 
559.8 
545.5 
584.8 
609.5 
595.1 
584.1 
554.5 
551.1 
563.5 
585.8 
605.5 
613.8 
604.8 

620.8 
666.8 
680.1 
668. I 
579.5 
619.8 
651.5 
675.8 
669.5 
549.5 
549.8 
540.1 
526.1 
563- 1 

b03.8 
512.5 

blU.5 
b42.8 
560.V 
545.1 
546.5 
545. I 
551.8 
576.1 
502-5 
512.8 
515.8 
547. I 
531.5 
559.8 
552.8 
569.8 
561.1 
588. I 
516.5 
535.8 
546- I 
533.8 
578.1 
575-  1 
i69.8 
i96. I 
520. I 
$40.1 
541.5 

580.8 

581.8 

512.8 

.00384 

.On751 

.OI I60 

.01542 

.01713 

.00242 

.on208 

.On279 

.00562 

.00907 

.01203 

.01320 
-01 130 
.00973 
.no193 
.On151 

.01029 
-00643 
.00183 
.00120 
.00140 
.On236 
.00461 
.On778 
-01026 
.OIOPI 

.00641 

.00503 

.00141 

.a0083 

.00105 

.no715 

.OO98O 

.00568 

.On367 

.no082 

.001b3 
-00355 
.00645 
.00899 
-01034 
.00863 

.01362 
-02533 
-02608 
-02320 
.00850 
.01430 
.02071 

.02354 

.0016J 

.00140 

.00106 

.On233 

.00411 

.no61 I 

.a0744 

.00742 

.00301 

.a1313 

.00254 

.no129 

.001 l3  
.00196 
.no345 

.On687 

.On779 
-00906 
.02120 
-0 I 2 9 5  
.on148 
.00160 
-00242 
.00490 

.01490 
,01907 
.02091 
.01619 
.00309 
.a0366 
.00548 
.on873 
.01642 
.OI953 
.a2117 

.on823 

.on983 

.on868 

.0263a 

.on780 

.on548 

.no868 

.000744 

.On1455 

.on2988 
-003319 
.000469 
-000403 
-000521 
.001089 
.no I 7 5 7  
.On2331 
.002558 

.0022~a 

.002ia9 

.oo i8as  

.000314 

.000293 

.00 I595 

.OO 1994 

.001246 

.On0355 

.000233 

.000271 

.000457 
-000893 
-001507 
.a01988 
.On21 I4 
.001905 
.001252 
.000915 
.On0273 
.000161 
-000203 
.no 1385 
.no 1899 
.001101 
.On07 1 I 
.000159 
.000316 

-001250 
-001742 
-002003 
.001672 
.001682 
.002639 
.004908 
.005053 
.004495 
.001647 
.no2771 
-004013 
.no51 I 1  
-004561 
-000310 
.000271 
.000205 
.000451 
-000796 
-001184 
-001442 
.001511 
-00 1438 
.OD0595 
-002544 
.000492 
.000250 
.000219 
.000380 
.000668 
.OO 1062 
.OO 133 I 
-001509 
.001831 
.On41 08 
.002509 
.000287 
-000310 
.000469 
.000949 
. O O  1682 
.002887 
.003695 
-00405 I 
.003131 
.000599 
.000109 
. O O  1062 
.001691 

.On3184 

.004 102 

.ooo68a 

.on3 1 a I 

I 

 tabs 
.91808 
.93527 
.95474 
.96505 
.9364l  
.93011 
.92610 
.92209 
.93469 
-95073 
.964b8 
.96964 
.96964 
-95417 
.94211 
.92839 
.PI448 
.96620 
.96162 
.P5875 
-94615 
.93355 
.92496 
-92152 
-94214 
.95245 
.96104 
.95532 
-96677 
.95932 
.9102I 
-94730 
-93183 
.95761 
-96677 
.96964 
.95360 
.94730 
-93298 
-93068 
-94672 
.95532 
.95589 

.93985 

.96448 

.98IOP 
-91751 
.93298 
-96104 
.98052 
.97766 
.95302 
.95360 
.94042 
.93469 
-92954 
.92125 
-94443 
.95589 
.96333 

-96563 
-95245 

-94500 
-93469 
.92037 
-92438 
-94443 
.94730 
.95875 
.95932 
.96792 
.96734 
.94615 
.96505 
.922O9 
.92266 
-92667 
.94271 
.95073 
-96047 
-93813 
-95412 
-91808 

.92661 
-93985 
-95245 

.9 iao8 

.9a5io 

. 9 c z r i  

.91ao8 

= 7,21 
~ 

549.8 
566.8 
599.1 
629. I 
643.1 
560.8 
555. I 
551.1 
563.8 
592.8 
619.1 
634. I 
627.8 
618.5 
566.5 

585.5 
621.8 
603.5 
570.1 

560.1 
558.8 
562.1 
579. I 
607.1 

617.8 
598.1 
600.1 
570.5 
573.8 

558.8 

566.8 

618.8 

558 .5  
582.8 
614.1 
602.1 
594.8 
565.8 
565.5 
561.5 
519.5 
605.1 
616.8 
610.5 
569.1 
606.5 
654.5 
674. I 
669. I 
568.1 
604.8 
646.1 
671.5 
667.1 
564.1 
564.1 
555. I 
555.1 
563.8 
580.8 
618.8 
638.1 
655.8 

647.1 
569.1 

557.8 
555. I 
559.5 

624. 1 
639.1 
651.5 
647. I 
639.5 
574.5 
559.8 
574.1 
559.8 
580.5 
609.5 
633.8 
643.8 
639. I 
557.1 
556.5 
554.5 
513.5 
608.5 

644.1 

558.5 

584.1 

637.8 

~ 

.00280 

.00648 

.01089 

.Dl604 
-01843 
.DO221 
.00180 
.bo246 
.on501 
.On885 
.U1282 
.01*54 
. O I Z I I  
.01061 
.on159 

.On786 
-01137 
-00737 
.00146 
.00131 
.On137 
.on195 
.[10408 
.On715 . 0 1070 
. U l I 8 1  
.01064 
.On711 
.OW06 
.On164 
.DO129 
.00110 
.00672 
.01030 
.UO626 
.00462 
.UOl I4 

.DO298 
-00565  
.DO905 
.a1069 
.On937 
.Or3706 

-02430 
.a2664 
.a2483 
.UO684 
.01282 
.02034 
.02699 
.02567 . 00 I 3 6  
.on129 
.a0115 
.no195 

.00708 

.00995 
-01315 . U 1653 

-01846 
.DO203 
.on147 
.D0131 
.on209 
.UO425 
.00844 . 0 I524 
.02081 
-02406 
-02259 
-01531 
.00161 
.no I 5 3  
.On2 14 
-00426 
.UOll1 
.a1450 
.u1944 
-02269 
.a1663 
.I10172 
.DO219 
.On381 
.(10110 
.Gl419 
.01975 
.02230 

.on148 

.on158 

. o i l 8 4  

.uo3a6 

.000542 

.no1255 

.a02 I10  

.On31 08 
-003571 
-000428 
.000349 
-000477 
-000971 
.001715 
.002484 
-002817 
-002346 
.002071 

-000287 
-001523 
.002203 
.no 1428 
-000283 
-000254 
-000265 
.000378 
.000790 

.OD2013 
-002300 
-00206I 
-001377 
.001114 
-000318 
-000250  
.0002 13 
-00 1302 
.001995 
.OO 121 3 
.000895 
.on0221 
-000306 
-000577 
.OO 1095 
.no I753 
.002071 
-001815 
-001368 
-002294 
.004708 
-005 161 

-00 1325 

.On3941 
-005229 
.On4973 
.000263 
-000250  
-000223 
.On0378 
.000748 . 00 1372 

.0003oa 

.ooi3as 

.004aio 

.oozua4 

.no 1928 

.no2548 

.003202 

.On3576 

.000393 
- 0 0 0 2 8 5  
.000254 
.000405 
-000823 
-001635 
.no2953 
.004032 
.004661 
.no4376 
-002966 
.000312 
.000296 
.0004 15 
.000825 
.001494 
.no2809 
.On3166 
.004396 
.003222 
.000333 
.000424 
.000738 
.001376 
-002749 
.003826 
.004520 
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TABLE VII. - TABULATION O F  HEAT-TRANSFER hiEASUREMENTS 

FOR CONFIGURATION 2 - Continued 

(b) M = 3.51; pt,",,,,, = 7,200 Ib/sq ft 

'herm 
coup11 

4 
5 
6 
7 
8 
9 

10 
I 1  
12 
I3 
14 
15 
16 
17 
I8 
I9 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
39 
35 
36 
37 
30 
39 
40 
4 1  
42 
43 
44 
k5 
46 
47 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
t l l  
83 
84 
85 
86 

8 8  
89 
90 
PI 
9 3  
P b  
95 
96  
97 
98 
99 

87 

- 

I 

.9374P 

.92544 

.93691 

.95756 

.97247 

.95985 
-95240 
-94322 
.92716 
.93175 
.94838 
-96673 
.97534 
.97648 
.97075 
.96157 
.92831 
.97017 
-97132 
-96903 
-97189 
-96387 
.95068 
.93634 
.92774 
.95010 
-96272 
.97132 
.96272 
-97247 
.96903 
-98279 
.96441r 
-94035 
.V7017 
.91476 
.97591 
.97017 
.96559 
.94838 
.94 I50 
.V5813 
.96845 
-97017 
-92716 
.94093 
.96 100 
.Pa853 
.99311 
.92716 
.93347 
.95928 
.98451 
.Pa853 
-96131 
.97534 
.95297 
.94666 
-93149 
.93003 
.94724 
.96272 
.97362 
.97763 
.V7591 
.97419 
.96559 
.95698 
-94781 
.93405 
.93232 
-95182 
.95928 
.97476 
.97476 
.98336 
.97648 
.95756 
-97992 
.PSO35 
.93921 
.94035 
.9581J 
-96845 
.P7620 
.94609 
.94265 
.9283I 
.92659 
-95577 
.95240 
.96045 

- 
553.8 
562.8 
581.0 
611.8 
637.0 
568. I 
561.5 
557.0 
557.1 
585.1 
605.8 
635. I 
641.1 
641.8 
571.8 
567.8 
585.8 
645.8 
645.5 
570.1 
571.1 
567. I 
562.5 
569.5 
585. I 
619.1 
638.5 
647.1 
640.5 
646.8 
570.8 
578.5 
567.8 
584.1 
646.5 
647. I 
646.5 
571.5 
570.5 
573. I 
589.8 

640.5 
644. I 
556. I 
581.5 
619.8 
652. I 
656.1 
556.5 
578. I 
622.8 
657.8 
655.1 
567.8 
571.8 
557.8 
557.8 
560.5 
573.5 
608 .8  
639.5 
651.1 
642.5 
638.5 
574.5 
566. I 
5b5.5 
5 5 9 .  I 
560.8 
571.1 
607.5 
635. I 
651.5 
649.1 
641.1 
574.5 
566.5 
584.1 
561.8 
573.8 
597.5 
638. I 
639. I 
643.8 
557.8 
556.  8 
551.1 
562.8 
593.8 
628.5 
638.5 

621.0 

~ 

.00170 

.00390 

.00740 

.01174 

.a1256 

.OOl7l 

.DO147 

.00100 

.a0373 

.00690 

.01136 

.01269 

.OIJ12 

.a1330 

.On132 

.a0132 
-00737 
-01533 
.01532 
.00118 
.00106 
.00116 
.00195 
.00388 
.On740 
.01157 
.01415 
.01543 
.01565 . 0 I 562 
.00120 
.OOlIP 
.00108 
-00732 
.a1523 
.01510 
-01442 
.00107 
.00109 
.00290 
-00630 
.01031 
.01306 
.01418 
.a0363 
.00525 
.01151 
.01224 
.01229 
.00354 
.a0679 
.01081 
-01333 
.01331 
.OOOPb 
.00094 
.OD096 
.001J8 
.a0303 
.00620 
.a1227 
. a1448  
.01637  
.01710 
-01566 
.a0128 
.00087 
.On132 
.00148 
.00274 
.a0564 
-01049 
.01436 
-01632 
.01587 
.a1165 
.00131 
.00172 
.00205 
.on282 
-00538 
.a1044 
-01377 
.01755 
.a1273 
.I30147 
.U0160 
.00251 
.a0493 
.01024 
.01385 
.a1729 

.000330 

.a00756 

.001435 

.a02276 
-002435 
.000332 
.000285 
.0003UP 
.On0723 
.oo 1338 
.a02203 
.002461 
.002549 
.On2579 
.000256 
-000256 
.001429 
.002972 
.00297l 
.on0229 
.000206 
.000225 
.000370 
.000752 
.a01435 
.002243 
.On2744 
.a02992 
.003035 
.003029 
.000233 
.000231 
.000209 
.OO I419 
.DO2953 
.002928 
.002796 
.000207 
.000211 
.000562 
.001222 
.001999 
.a02536 
-002729 
.000704 
.oo 1018 
-002232 
.On2373 
.002383 
.000686 
.OO 1317 
.002096 
.002 585 
-002581 
.000186 
.000182 
.000186 
.000268 
.a00588 
.a01202 
.00257v 

.003174 

.003316 

. a030  I7 

.000248 

.000169 

.000256 

.000287 

.000531 

.OO I094 

.002034 

.002784 

.003164 

.Or32259 

.000254 

.000334 

.000397 

.000568 

.OO 100 3 

.002024 

.002670 

.003403 

.002468 

.000285 

.000310 

.000487 

.000956 

.001986 
,002682 
.on3352 

.002n08 

.0030r 7 
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TABLE M. - TABULATION OF HEAT-TRANSFER MEASUREMENTS FOR CONFIGURATION 2 - Continued 

herma 
couple 

4 
5 
6 
7 
8 
9 

10 
I 1  
I2 
13 
I4 
I5 
16 
17 
I8  
19 
20 
21 
?2 
23 
24 
25 
26 
27 
28 
29 
30 
d l  
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
6 3  
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
I9 
80 
81 
83 
84 
85 
86 
87 
88 
89 
90 
91 
93 
94 
95 
96 
97 
98 
99 

1 

.PIP78 
-92310 
-92587 
.92255 
.PI425 
.90983 
.90872 
.91370 
.92089 
.92200 
.PI702 
.PI204 
.PI093 
.PI038 
.PI370 
-91259 
.PI868 
.PO872 
.90761 
.91481 
.91315 
.90927 
.PO872 
.PI591 
.90761 
.PI591 
.90927 
.91149 
.90098 
-9 1370 
.92366 
.93 I95 
.PO817 
.PI813 
.PI093 
-92089 
-92366 
.?I370 
-90983 
.91038 
.91038 
.91923 
.PI757 
.91868 
-93583 
.96072 
-97012 
.96017 
-93472 
-93195 
.94855 
.96017 
-95132 
,92974 
.93915 
-92587 
.89 157 
.e9434 
.PO264 
-89821 
.E9710 
. e 9 3 2 3  
-89876 
.92808 
.94578 
.93970 
.91093 
.89 157 
-88991 
-892 I3 
.B9600 
.PO042 
-88936 
-89379 
-91591 
.95463 
.92089 
-09157 
.92 144 

.PO042 
-89047 
.89047 
.88881 
-93251 
.88881 
.B9213 

-89876 
-89266 
-88881 
-89268  

.89268 

.n9047 

= 8,64 

572.5 
578.5 
581.8 
578.5 
570. I 
554.1 
558.5 
564.5 
573.5 
575.8 
570.8 
563.8 
557. 8 
554.0 
554.1 
557.5 
574. I 
555. I 
550.8 
555.1 
554.1 
555. I 
560.8 
570.5 
568. I 
571.1 
563. I 
556.1 
546.8 
553.8 
559. I 
565.8 
555.8 
574.5 
556.5 
561.1 
558.8 
557.8 
560.8 
566.8 
572.5 
572.8 
566.1 
560.5 
597.8 
618.5 
636.5 
625.5 
597.8 
595.8 
615.8 
626.8 
617.8 
593.8 
570.5 
560.5 
545.1 
552.1 
561.8 
560.5 
558.1 
550.8 
549.5 
562. I 
575.8 
573.5 
560. I 
545.5 
549.5 
555.1 
558.8 
559.8 
548.5 
546.5 
561.5 
580.5 
564.8 
547.1 
568.5 
555.5 
561.5 
553.8 
549.8 
543.5 
573.8 
545.8 
550.5 
553.1 
559.5 
554.5 
548.1 
547.1 

Ib/sq ft 

.00525 

.00678 

.a0753 

.00702 

.OU566 

.a0173 

.00244 

.00672 

.00498 

.a0550 
-00523 
.00366 
.00236 
.00161 
.00108 
.00200 
-00555 
.00196 
.00110 
-00097 . 00 I09 
.00194 
.a0336 
.00488 
-00593 
.00537 
.00325 
.00192 
.00098 
-00 IO8 
.00082 
.00110 
.00196 
-00568 
.00196 
.00103 
.00083 
.00190 
.00311 
.00476 
.00568 
.00501 
.a0339 
.00180 
.01268 
.01517 
-03730 
.a2453 
-01324 
.01304 
.02152 
.a2713 
.02181 
.01264 
.00109 
.00083 
.00200 
.00342 
.a0475 
.00550 
.00450 
.00313 
.00201 
.DO083 
-00 I02 
.00176 
.00288 
.00202 
. a0550  
.00447 
.00492 
. 00465  
.00308 
.00192 
.002 I3 
.00135 
.00244 
.DO209 
.00311 
.00445 
.00515 
.00435 
.a0319 
-00 I93 
.00249 
.00209 
.00309 
.u0437 
.00444 
.00436 
.00319 
.00184 

~ _ _ _ _  

.002212 

.002857 

.a03 I73 

.002958 

.002385 

.000729 

.001028 

.001567 
-002098 
.002317 
-002204 
.001542 
.000994 
.000678 
.OOOk55 
.000843 
.002338 
.000826 
-000463 
.000409 
.000459 
.000817 
.OOl416 
.002056 
.002499 
.002263 
-00 I369 
.000809 
.000413 
.000455 
.000346 
.000463 
.000826 
-002393 
.000826 
.a00434 
.000350 
.000801 
.0015IO 
.002006 
.002393 
.002111 
.OO 1428 
.000758 
.005343 
.006592 
.O 15716 
-010336 
-005579 
.005494 
.009067 
.011431 
.009190 
.005326 
.000459 
.000350 
.000843 
.00144l 
.002001 
.602317 
.OO 1896 
-001 3 I9 
.000847 
.000350 
.000430 
.000742 
.001213 
.000851 
.001475 
.001883 
.002073 
- 0 0  I959 
.001298 
.000809 
.000897 
.000569 
.001028 
.000881 
.oo I3 10 
.001875 
.002170 
- 0 0  1824 
.001344 
.000813 
.ooto49 
.000881 
.001302 
.001841 
.00187I 
.a01837 
.001344 
.a00775 

~ 

(c )  M = 4.65; ptnom = 8,640 lb/sq ft 

I 

.92165 

.92bb5 
-93332 
.PA387 
.92832 . 9 I 498 
.91276 
-91609 
.92443 
-92999 
.92943 
.92721 
-92665 
.92554 
.92498 
.PI887 
.92610 
.92443 
.92276 
.93221 
.92721 
.PI721 
.PI276 
.91943 
.91609 
-92832 
.92332 
-92554 
.PI443 
.92665 
-94332 
.94888 
.91609 
.92332 
.PI943 
-92721 
-93332 
.92276 
.PI498 
.9 1220 
.91443 
.92554 
.92332 
.92221 
.93665 
.96277 
-97721 
.97277 
.94888 
.93165 
-95054 
.966bb 
.96332 
.94388 
.94443 
.93999 
.90220 
.90054 
.90832 
.PO498 
.PO832 
.PO776 
.91498 
.93110 
.95277 
.94777 
.P3943 
.PO054 
.89609 
.e9720 
-90331 
.91220 
.PO498 
.91220 
.92221 
.96110 
-95777 
.90054 
.92832 
-89943 
.PO887 
.PO331 
.PO665 
.PO776 
.93165 
.e9720 
.a9831 
.e9554 
.PO665 
.90443 
.90443 
.91109 

______ 
: 8,634 

568. I 
577.1 
584.8 
586.5 
580.8 
552.5 
554.5 
560.1 
571.1 
578.8 
579.1 
575.1 
568.8 
564.1 
558.5 
554.8 
576.8 
567.1 
558.5 
562.8 
560.8 
553.5 
558.1 
567.5 
573.1 
579.1 
572.5 
567.8 
554. I 
558.8 
568. I 

553.1 
575.5 
564.5 
561.5 
561. I 
558.5 
559.1 
563. I 
572.8 
578. I 
572.8 
565.1 
593. I 
616.1 
639.5 
633.8 
609. I 
590.5 
613.5 
629.5 
626 .  I 
604.8 
567.1 
562.5 
544.5 
550.8 
559.5 
562.1 
565.5 
565.1 
563.1 
567.5 
581.1 
570.5 
562 .5  
544.5 
547.8 
552.8 
560.8 
567.1 
559.5 
559.5 
571.1 
587.8 
575.5 

566.1 
554. I 
564. I 
562.1 
561.5 
556.8 
574.1 
543. I 
547.5 
551.8 
562.1 
562.5 
559.5 
558.5 

~ 

571.8 

545.8 

~ 

.a0375 

.00542 

.00665 

.00695 

.00622 

.00098 

.00162 

.00244 

.a0389 

.00496 

.00504 

.00443 

.a0299 

.00226 

.00097 

.00127 

.00489 

.00287 

.a0135 

.00114 

.00090 

.00097 

.00214 
-00362 
.00489 
.00551 
.0042b 
-00286 . 00 148 
.00095 
.00095 
.00095 
.00120 
.00503 
.a0309 . 00 I32 
-00061 
.OOll4 
. 00209  
.00349 
.00495 
.a0518 
.a0427 
.a0277 
.00907 
.01227 
.02587 
.02025 
.01304 
.00928 
.01445 
.a1966 
.01994 
.01243 
.00071 
.00075 
-00099 
.00213 
. 00530  
.00440 
.a0463 
.a0397 
-00318 
.00171 
.00185 
.00064 
. 00053  
.00117 
.00210 
-00341 
.a0427 
.00443 

.00271 

.00401 

.002 16 
-00059 
.00116 
.00208 
.00318 
.00403 
.a0429 
.00379 
.00255 
.a0329 
.00116 
.a0195 
.00316 
.uo395 
.00435 
.a0356 
100267 

.0036n 

.001595 

.002302 
-002825 
.002952 
.002642 
.000416 
.000688 
.001036 
.001652 
.002 I07 
-002 I41 
.001882 
.001270 
.000960 
-000412 
.000539 
-002077 
.OOI219 
.000573 
.000484 
-000382 
-000412 
.000909 

.002077 
-002341 
.oo I810 
.001215 
.000629 
.000404 
.000404 
.000404 
.000510 
.a02 I37 
.001313 
.000561 
.000259 
.000484 
.000888 
-001482 
.002105 
.002200 
.001814 
.001177 
.003853 
.005212 
.010989 
.008602 
.005539 
-003942 
.006134 
.008351 
.008470 
.005280 
.000302 
.000519 
.000421 
.000905 
.001402 
.OO 1869 
.001967 
.001686 
.001351 
.000726 
.000786 
.000272 
. 000225  
-000497 
.000892 
.001448 
.001814 
.001882 
.001565 
.001151 
.001703 
.000918 
.000251 
.000493 
.000884 
.001351 
.oo I7 12 
.001822 
.001610 
.001083 
.OO 1390 
.000493 
.000828 
.OO 1342 
-001678 
.001848 
.001512 
.001134 

.oo 1538 

ec-it2-o 

I 

.PI916 

.92529 

.93533 

.94034 

.93811 

.91526 

.91 I91 

. 91414  
-92250 
-93254 
.93644 
-9381 I 
.93756 
.93644 
-92864 
.PI860 
.92696 
.93533 
.93365 
.95142 
-92752 
.PI749 
.91024 
.PI526 
-91303 
.93087 
.93087 
.93477 
.92362 
.93588 
-93979 
.94982 
.91804 
.92083 
.9264l 
.93421 
.PA979 
-92864 
-91860 
.PI303 
.914l4 
.92752 
.P2752 
.92529 
-93254 
.95818 
-97658 
.97881 
.95874 
.92752 
-94648 
.96655 
.9690P 
.95317 
.95595 
.95818 
-92083 
.PI303 
.PI804 
.PI749 
.92529 
.V2696 
-93421  
.94146 
.95428 
.96766 

.92641 

.91247 

.PO968 
-91581 
-92752 
-92306 
.93142 
-92585  
.?bo97 

.92250 

.94369 

.PI080 

.92083 

.91749 

.92362 

.92529 

.93365 

.91972 

.91358 

.9G634 

.9 1749 

.91860 

.92139 

.92808 

~ 

: 8,633 

563. I 
574.8 
587.8 
594.8 
592.8 
551.5 
551.8 
555.8 
568.8 

588.1 
587.8 
581.1 
574.8 
561.1 
552.1 
578.8 
580. I 
569.1 
562.1 
559.8 
550.8 
551.5 
563. I 
570.1 
585.1 
583.5 
579.8 
566. 1 
566.5 
562.5 
568.8 
551.1 
574.5 
575.1 
569.8 
570.5 
560.8 
555.8 
560. I 
569.5 
581.8 
580.1 
572.8 
588.5 
613.5 
646.5 
646.8 
621.5 
585.8 
610.8 
632.1 
635. I 
621.8 
571.1 
571.8 
552.8 
554.8 
566.5 
576.5 
591.1 
592.8 
594.5 
579.1 
591.1 
579.5 

556. I 
555.5 
564.5 
579.1 
593.5 
597.5 
592.5 
582.5 
592.5 

555. I 
574.5 
564.8 
584.8 
586.5 
590.8 
588.8 
584. I 
554.8 
556.8 
562. I 
578.8 
587.8 
589.8 
591.1 

- 

581.8 

.00340 

.GO538 

.Or3746 

.GO865 

.00836 

.GO118 . 00 133 

.00212 

.DO385 

.00562 

.a0673 

.00614 

.00468 

.00368 

.00134 

.00095 

.OOSb9 

.00459 

.GO218 

.00138 

.00094 

.00111 

.00180 

.00345 

.a0534 

.00638 

.00628 

.00459 

.00263 
-00167 
.00095 
.LOO66 
.UOO94 
.a0535 
-00481 
.00244 
.00128 . 00 I02 
.UO168 
.00310 
.00530 
.GO638 
.00584 
-00436 
.00848 
.a1176 
.a2855 
.02597 
.01767 
.00825 
.Ul474 
.a2336 
.a2465 
.OIL47 
.00043 
.rJOO30 
.00103 
.00223 
.a0388 
-00663 
.00932 
.01174 
.00929 
.OD268 
.00432 
.coo55 

-00093 
.00248 
.GO460 
.LO782 . 0 1093 
.01077 
.00997 
.00712 
.a0377 

.00120 

.00243 

.cor70 

.00726 

.01048 

.tllll 

.00989 . LO572 

.00138 

.(10250 

.U0473 

.a0734 

.b1130 

.GI147 

.U1035 

.001438 
-002276 
.003156 
.003660 
.a03537 
.000499 
.000563 
.a00897 
.001629 
-002578 
.002847 
-0 02598 
.001980 
.001557 
.000567 
.000402 
.002407 
.001942 
.000922 
-000584 
.000398 
.000470 
.000762 
.001460 
.002259 
-002699 
.002657 
.001942 
.oo I 1  13 
.000707 
.000402 
.000279 
.000398 
.002263 
.002035 
- 0 0  1 032 
-000542 
.000432 
.000711 
.oo 13 12 
-002242 
.002699 
.002471 
.001845 
.003588 
.a04975 
.012079 
-0 10987 
.007476 
-003490 
.006236 
.a09885 
.010429 
-006968 
.000182 
.000127 
.000436 
.000943 
.OO 1642 
.002805 
.a03943 
.UO4967 
.003930 
.001134 
.oo 1828 
.000233 

.000393 

.001049 

.001946 

.003308 

.004624 

.004557 

.004218 

.003012 

.001595 

.000cJ08 

.001028 

.oo 1 V 8 8  

.005072 

.004434 

.004700 

.004 I84 

.002420 

.000584 

.002001 

.a05 105 

.004781 

.004855 

.a04379 

- 0 0  i 05n 

61 
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I 

.91721 
-92332 
.93610 
-94610 
-94832 
.91832 
.91332 
.91443 
.92 1 65 
-93332 
.94276 
.94888 
.95054 
.94943 
.93110 
-92165 
-92665 
-94610 
-94610 
.93665 
-93332 
.92221 
.91220 
-9 1332 
.91109 
-93276 
-93665 
-94276 
.93499 
-94832 
.94832 

.92387 

.91887 

.93276 

.94443 

.95165 

.93721 

.92443 

.91443 

.91443 

.92999 

.93276 

.?5165 
-92776 
.95332 
.97444 
.98333 

.92387 

.94165 

.96555 

.96221 

.95277 

.96999 

.92943 
-91887 
.92110 
-91998 
.92943 
.93443 
-94221 
.94443 
-95499 
.94499 

.92999 

.91554 

.PO998 

.91665 

.93165 
-92887 
.93721 
.93332 
.94276 
.95777 
.93332 
-95054 
.91276 
.92165 
.92054 

-93054 
.93999 
.95387 
-92387 . 90998 
-9 1887 
-92221 
-92665 
.95532 

- 

.967r7 

. ~ r w  

.9477r 

-9288r 

TABLE W. - TABULATION OF HEAT-TRANSFER MEASUREMENTS FOR CONFIGURATION 2 - Continued 

!herml: 
cwDle 

- 
4 
5 
6 
7 
8 
9 
10 
11  
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
83 
84 
ti5 
86 
ti7 
ti8 
89 
90  
91 
93 
94 
95 
96 
97 
98 
99 

(e) M = 4.65; pt.nom = 8,640 lb/sq ft 

= 6/31 

560.8 
576.5 

602.5 
605.5 
555.1 
551.8 
555. I 
567.8 

596. 8 
601.8 
596- 1 
589.1 
562.8 
554.5 
580. I 
593.8 
581.1 
562.8 
559.5 
554.1 
553.8 
561.5 
569.8 
589.1 
592- 1 
591.1 
579.8 
579.8 
569.1 

554.8 
573.8 
584.8 
581.8 
579.5 
563.5 
559.1 
560.8 
573.1 
586- 1 
588.1 
582.1 
586.8 
616.5 
640.5 
647.5 
631.8 
579.8 
605.5 
631-1 
641.1 
632.5 
574.1 
579.1 
558.8 
558.8 
570.1 
585. I 
598.1 
608.5 
609.5 
582.8 
599.8 
568.8 
566.8 
558.5 
555.5 
562.1 
582.1 
599.1 
604.5 
609.1 
600.8 
593.5 
574.5 
561.5 
577. I 
563.5 
579.8 
594.1 
599.8 
599.8 
600.5 
563.5 
561.5 
561.8 
577.8 
591.8 
598.5 
601.1 

~ 

589.e 

584.8 

lb/sq f 

.00281 
-0052 
.00811 
-01091 
-0117 
.0012 
.0011' 
.00181 
.0039 
.0064! 
.0091' 
.0092( 
.0070. 
-00531 
.00111 
.0008i 
-0063. 
.00711 
.0034; 
-0007f 
.0004( 
.00081 
.00161 
.00331 
-00611 
.0080i 
.00871 
.00661 
-00381 
.0026i 
.0006t 

.00081 

.00591 
-00661 
.00355 
.00191 
.0007f 
.0014l 
.00294 
.0051C 
.0074C 
.00801 
.0058C 
.00747 
.01155 
.03360 
.03254 
-02360 
.00736 
.01431 
.02386 
.03075 
.02308 
-00096 
.00021 
.00086 
-00217 
.00442 
.00822 
.01403 
.01729 
.01317 
.00315 
-00696 
.00073 
.00034 
-00065 
.00181 
.00410 
.00802 
.01347 

-01575 
.01197 
.00748 
-00046 
-00077 
.00180 
.00382 
.00701 
.Oil70 
.01459 
.0154l 
.00960 
.UO099 
.00191 
.00385 
.00681 
.U1256 
.01552 
.VI420 

.oi5r6 

~ 

.UO I226 
-002235 
-003473 
.004640 
.005010 
-000515 
.000489 
.000800 
-001664 
.002745 
.003912 
.00394I 
.002992 
.002256 
.000502 
.000370 
-002694 
.003039 
.001456 
.000332 
.000209 
.000358 
-000681 
.001439 
.002601 
.003435 
.003703 
.002814 
.001643 
.001115 
.000281 

.000345 

.002537 

.002814 

.OO 1528 

.000813 

.000332 

.000600 

.001251 

.002 17 1 

.003 I50 

.003435 

.002494 

.0031 80 
-004916 
.014302 
-013851 
.010045 
-003133 
.006329 
-010156 
-0 13089 
.009824 
.000409 
.000089 
.000366 
.000924 
.001881 
.003499 
.005972 
-007359 
.005606 
.00134 I 
.002962 
.000311 
.000145 
.000277 
.000770 
.oo 1745 
.0034 I4 
.005733 
.006708 
.006704 
.005095 
.003184 
.000196 
,000328 
.000766 
,001626 
.002984 
.004980 
.006210 
,006559 
,004086 
,000421 
,000813 
,001639 
,002899 
.005346 
,006606 
,006044 

.91805 

.92361 

.93871 

.9526! 

.9593i 

.9225I 
-9186: 
-91865 

.9353t 

.9481€ 

.9593i 

.9626t 

.96266 

.93759 

.9320i 

.92756 
-95598 
.95821 
-94706 
.94483 
-93146 
.92032 
.PI642 
.91140 
.93425 
-95205 
-95096 
-91483 
.95988 
-96378 
-97158 
.93536 
-92199 
.94149 
-95431 
.96322 
-94985 
-93705 
.92310 
.92088 
-93703 
.94149 
.94149 
-92645 
.94985 
.97158 
.98662 
-97659 
.92255 
.93926 

-97882 
.97102 
8.01448 
-99498 
-94149 
.92868 
-92700 
.92366 
-95480 
.93926 
-94428 
-95041 
-94929 
.99665 
.98662 
.94316 
.92589 
.91530 
.PI809 
.93425 
.93480 
-94651 
.94595 
.95096 
.99052 
.95041 
-96824 
.92533 
.93055 
.92923 
.93982 
.94205 
.95208 
.93982 
.93090 
.PI419 
-91976 
.92422 
-95202 
.94038 

.923ia 

.963r8 

= 8,611.0 lb/sq : 

559.: 
576.1 
597.: 
611.1 
618.1 
550.: 
552.1 
556.1 
573.: 
587.f 
604.5 
614.1 
610.1 
603.5 
566.5 
560.5 
581.5 

593.5 
570.5 
566.5 
559.1 
555.8 
564.5 
570.1 
593.5 
600.5 
601.8 
594.1 
591.8 
577.8 
580.5 
560.5 
576.5 
5 9 5 . 5  
592.5 
591.8 
570.5 
565.8 
567.1 
577. I 
592.5 
598.1 
592.8 
579.5 
512.8 
540.1 
553.1 
542.8 
576.8 
502.8 
531.5 
547.1 
545.8 
505.5 
593. I 
565.1 
562.5 
510.8 
584.5 
598.8 
505.1 
500. I 
593.1 
514.8 
i96.5 
i88.8 
i66. I 
i59.8 
i62.5 
i74.8 
i91.8 
i97.1 
>04.8 
>18.8 
>09.1 
i92.8 
170.5 
i83.8 
i64.8 
b76.8 
i89.5 
B99.8 
bO5.8 
il9.5 
t66.1 
t62.8 
160.1 
t74.1 
t91.8 
803.8 
819.5 

605.e 

.0024. 

.00481 
-0079' 
.0110: 
.01241 
.0012 
-0009 
.0017! 
.00351 
-0062 
.0083 
-01031 
.0081' 
.0067; 
.0011; 
.0008' 
.0060! 
.0075d 
.0044' 
.0009' 
.0006i 
.0008! 
.00151 
.0031! 
.0055: 
.0085i 
-0093i 
.0074! 
.0048; 
.00351 
.00051 
.0003! 

.0050C 

.00741 

.00425 

.00281 

.00125 

.0028C 
0475 

.ooori 

.ooor5 

:I:::: 
.0069? 
.00601 
.00876 
.02044 
-024Ot 
.0201c 
.00614 
-01045 
.01701 
.02327 
.02014 
.Or3024 
.00015 
.00082 
.00173 
.00342 
.00584 

.00815 
-00727 
.00362 
.00857 
.00049 
.00024 
.00060 
.00127 
.00253 
.00422 
.00582 
.00625 
.00532 
.01 I88 
.01091 

.00071 

.00125 

.00241 

.00390 

.00612 

.00792 

.01146 

.01061 

. 0 0 0 8 0  

.00156 

.00306 
-00547 
.01058 
.01401 
.01581 

.007ri 

.ooo3r 

.OOlb38 

.002051 

.003405 

.004708 
-005332 
.000517 
.000389 
.000748 
.001530 
.002653 
-003550 
-004435 
.003491 
-002871 
.000500 
.000380 
.002585 
-003187 
-001918 
.000389 
-000286 
.000355 
.000641 
.001346 
-002358 
.003662 
.004003 
-003 I83 
-002059 
.001508 
.000248 
.000150 
.000299 
.002170 
.003166 
.001833 
.001196 
.000338 
.000551 
-001196 
.002047 
.003 I62 
.003307 
-002961 
.002585 
.003743 
.008733 
.010280 
.008588 
.002623 
.004482 
.007268 
.009942 
.008605 
.OOO 103 
.000064 
.000350 
.000739 
. O O  1461 
.002495 
.003294 
.003482 
.003106 
.001547 
.003662 
.000209 
.000103 
.000256 
.000545 
.001081 
,001803 
,002487 
.002670 
,002273 
.005076 
.004661 
. O O O  I58 
,000303 
.000534 
.OO 1030 
.OO I666 
,002615 
,003384 
004896 
,004533 
,000342 
000667 
,001307 
,002337 
.004520 
005986  
006755 

-92951 
.93011 
.9445! 
-96111 
-9717; 
.9484l 
-93901 
-934% 
-9323t 
-94121 
-95505 
.9695(. 
.9750! 
.9756C 

-9589.1 
-9334.1 
.9661i 
.97117 
.99051 

.9628L 
-94733 
.9345f 
.92404 
.9445L 
-95287 
-96285 
-95731 
.9728? 

.96673 

.93679 

.95675 

.96784 
-97726 
.97616 
.96285 
.94400 
-93735 
-95121 
.95731 
-95841 
.93125 
-95121 
.97172 
-99223 
.98835 
.92681 
-94012 
.96507 
.98503 
-98281 

.96340 

.94788 

.93957 

.930!4 

-95065 
.96lI9 
.97006 
.?7726 
.01476 

.96230 

.94566 

.93014 

.93014 

.94622 

.95010 

.96230 

.96540 

.97338 

.012I9 

.96784 

.Pa392 

.93568 
-93458 
.95180 
.94566 
.95176 
.96950 
.9489V 
.94125 
.92127 
-92349 

.93846 

.94899 

. ~ 0 6 r  

-92737 

= 8,671.0 Ib/sq t 

568.1 
576.: 
598. 
619.! 
631.1 
573. 
566.! 
568.: 
576.1 
592.: 
611.1 
624.! 
622.1 
617.1 

570.: 
586. I 
615.1 
607- I 
593.: 

579.1 
573.: 
576. : 
578.1 
600.1 
609-f 
612.f 
599.f 
605.1 

582.1 
585.5 
608.5 
604.5 
603.E 
589. E 
584.1 
579.1 
587.1 
602.8 
610.8 
607. I 
579.5 
602.8 
638.1 
656.5 
652. I 
577.5 
600.8 
630.5 
b51-5 
648.5 

579.5 
57b.8 
574.8 
578. I 
594.8 
b05.5 
511.5 
b02.8 
514.1 
509.8 

578.8 
571.8 
569.1 
582.5 
503.1 
516.8 
527.1 
525.1 
527-8 
507.5 
i83.1 
596.8 
i73.1 
i82.8 
i96.1 
,13.5 
B21.1 
127.5 
,72.8 
i71.1 
~63.8 
B75.1 
i93.1 
,08.8 
~51.8 

.0019I 

.00421 
-00705 
.00995 
.U1268 
-00057 
-00069 
.00146 
-00295 
-00537 
-00799 
-00933 
-00839 
.00742 

.00054 

.00507 

.00752 

.00494 

.00023 

.00060 

.00107 

.00255 

.00465 
-00666 
-00762 
-00728 
.00493 
.00400 

.00059 
-00438 
.00703 
.UO436 
.00307 
.UOO83 
.00126 
.00237 
.00414 
.00596 
.On701 
.00624 
.00458 
.UO686 
.01471 . u 1888 . 0 1725 
.00470 
.00820 
,01263 
, 0 1898 . 0 1782 
.00045 
,00105 
,00219 
,00376 
,00600 
.00751 
,00735 
.bo384 
,00515 
,00042 

,00054 
,00106 
,00224 
00406 
00660 
00927 
01216 
01072 
00989 
00039 
U0064 
00121 
00238 
00470 
00838 
01198 
01438 
01112 
00072 
00106 
00248 
00454 
00861 
01248 
01671 

.000809 

.00178i 
-002984 
-005211 
.00536E 
-00024 I 
.000292 
.000618 
.001249 
-002273 
-003382 
-003950 
-003552 
.00314l 

-000229 
-002146 
.003 I83 
.002091 
-000097 

.000254 

.000453 

.OO 1079 
-001968 
-002819 
-003226 
-003082 
-002087 
-001693 

.000250 

.001854 
-002976 
.OO I846 
.001300 
.000351 
-000533 
.001003 
.001753 
-002523 
-002968 
.002642 
-001939 
.002902 
-006227 
-007992 
-007302 
-001990 
.003471 

-008035 
-007544 

.oos34r 

.000190 

.000444 

.000927 
-00 1592 
.002540 
.003179 
.0031 I I  
.001626 
.002 I80 
.oooir8 

.000229 

.000449 

.000948 
-00 1719 
.002794 
-003924 
,005 148 
,004538 
.004 I87 - 000165 
.000271 
.000512 
.oo IO08 
8001990 
.003548 
-005072 
,006087 
.004707 
.000305 
,000449 
.001050 
sO01922 
,003645 
,005283 
,007074 
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TABLE VII. - TABULATION OF HEAT-TRANSFER MEASUREmNTS 
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(c) M = 4.65; pt,nom = 8,640 lb/sq ft  

hermo 
couple 

4 
5 
6 
7 
8 
9 

10 
1 1  
12 
13 
I4 
15 
16 
17 
18 
I9 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
31 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
62 
63 
6 2  
65 
66 
6 1  
68 
69 
70 
71 
72 
73 
74 
75 
76 
7 1  
78 
79 
80 
81 
83  
84 
85 
86 
87 
88 
89 
PO 
91 
93  
94 
95 
96 
97 
98 
99 

P 

-95269 
-94537 
.95494 
-97127 
.98419 
.97747 
.96508 
.95551 
-94312 
.94424 
-95551 
.97240 
.98141 
.98366 
-99098  
.97465 
-93805 
.97578 
.97803 
-99155 
.98986 
.97691 
.96226 
.94106 
.92904 
.95382 
-96621 
.97803 
-96733 
.P7860 
.no1 12 
.01126 
.98197 
.94819 
.P7353 
.97916 
.98254 
-99098 
-97972 
.96114 
.94988 
.96452 
.97296 
.97465 
-94706 
-961 14 
-97747 
-00337 
.On675 
-94368 
-95054 
-97296 
.99774 
.00168 
.98423 
.96677 
.95438 
.94199 
-95438 
-96902  
- 9 8 I 4 I  
.98085 
-98366 
.03322 
.a2365 
.99211 
.97522 
-95663  
-95044 
-96395 
. 96959  
.98423 
.98366 
.99887 
.03097 
.99549 
.01182 
.9617O 
.95663 
-95269 
, 96902  
.98085 
.997 I8 
-97634 
.96190 
.94706 
.94650 
.94875 
.96395 
-98085  

= 8,651 

567.5 
567.1 
584.5 
599.8 
613.1 
578.5 
571.5 
567. I 
564.8 
576.8 
589.1 
609.5 
610.8 
612.5 
586.1 
577.5 
571.5 
611.5 
613.1 
586.8 
585.8 
581.8 
572.5 
568.5 
571.1 
591.1 
605.5 
619.5 
607-5 
613.8 
592.5 
598.5 
582.8 
518.5 
613.8 
614.8 
614.8 
589.8 
585.1 
577.8 
579.8 
598.5 
611.5 
614.1 
567. 8 
580.1 
607.8 
634.1 
637.5 
566.5 
578.8 
602.8 
630.5 
640.8 
581.8 
573.8 
571.5 
513.1 
592.5 
613.8 
619.1 
616.8 
616.1 
610.8 
603.8 
587.1 
579.1 
576.1 
517.1 
601.1 
608.5 
621.8 
618.5 
622.5 
609.8 
589.5 
601.8 
574.8 
579.1 
588.8 
608.1 
619.8 
625.5 
578.1 
515.5 
569.1 
572.5 
587.1 
604.8 
628.8 

~ 

b/sqft 
.00094 
-00186 
-00354 
-00500  
.OW79 
.I30039 
.OLIO55 
.00076 
. O O l l V  
-00316 
.00471 
.00568 
.00595 
- 0 0 6 0 9  
.00041 
-00047 
.00346 
-00689 
-00702 
.00043 
-00041 
-00065 
.on099 
.on188 
.On367 
-00527 
.00659 
.0073b 
.00731 
.00694 
-00040 
.00041 
.00060 
.no359 
.00764 
.On739 
-00648 
.00093 
.on112 
-00205 
-00361 
-00535 
-00616 
.00783 
.on197 
.00253 
.On573 
.00568 
.On727 
.no187 
.00326 
.00468 
.On559 
-00731 
.00038 
.00089 
.00176 
.Oil330 
.no554 
.007IO 
-00794 
.On777 
-00661 
-00038 
.on028 
.00052 
.00078 
.on 174 
.On312 
-00534 
.00706 
-00828 
.on787 
.006 1 1 
-00041 
.nook8 
.00085 
.on145 
.On303 
.00527 
.no717 
-00855 
.On711 
.00042 
-00073 
.00150 
-00286 
.00544 
.On752 
.On893 

~ 

-000396 
-000784 
.on1493 
.no2109 
.002442 
.000164 
.Or30232 
.000321 
-000755 
-001333 
-001986 
.On2395 
.002509 
-002568 
.000173 
.no0 I98 
-00 I459 
-002906 
-002960 
.000181 
-000 I 7 3  
-000274 
.000418 
.000793 
.001548 
.no2222 
.002719 
. 0 0 3 0 9 5  
-003083 
.on2921 
-000169 
.000173 
.no0253 
-00  15 I4 
.003222 
.no3 I I 1  
-002733 
.000392 
.000412 
. 000865  
-001522 
-002256  
.002598 
.003302 
.000831 
.OO 1067 
.002410 
-002395 
.003066 
.000789 
.on1459 
-00 1974 
-002357 
-003083 
.OOO 160 
.000315 
.000142 
.OO 1392 
.no2336 
.002994 
.003348 
-003277 
-002788 
. O O O  I60 
.on01 18 
.000219 
.On0329 
-000734 
.OO 131 6 
.On2252 
-002977 
.on3492 
.On3319 
.On2577 
.000113 
.000202 
.000358 
.000611 
.001278 
.no2222 
.003024 
.003606 
.on2998 
.000117 
.000308 
.OW633 
-001206 
.002294 
.no3171 
-003766 
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TABLE VU. - TABULATION OF REAT-TRANSFER MEASUAENIENTS FOR CONFIGURATION 2 - Continued 

1 

.92 1 65 

.92554 

.92887 

.92554 

.PI721 

.9 1220 

.91165 

.91665 

.92498 
-92610 
.92054 
-91554 
.9 1 387 
.91276 
.91609 
.9 l554 
-92276 
.91220 
.91165 
.91832 
.91721 
.91276 
.91109 
.91998 
.91498 
.92054 
.91220 
.91443 
-90554 
.q1832 
.92776 
.93610 
.PI054 
.92221 
.9 1387 
-92610 
.92776 
.91609 
.91220 
- 9  1 220 
.91443 
-92221 
-92054 
-92276 
.93832 
.96499 
.97555 
.96499 
.93721 
-93499 
-95388 
-96666 
.95666 
.93276 
-94165 
-92832 
.89220 
-89665 
.90609 
.90109 
.a9998 
-89554 
.PO054 
.93610 
.94832 
.94332 
.90998 
-89498 
.E9331 

.POI09 
-90498 

- 

.a9665 i 

'herm 
coupll 

.91681 
-9235. 
.9347l 
-94021 
-93801 
-9129: 
.9090{ 
.9118, 
.92181 
.9324( 
-93691 
-95911 
-93801 
.9363i 
.92681 
.91735 
-92744 
-93631 
-9341U 
.9285t 
-92632 
.9162f 
-90841 
-9146C 
.PI684 
.9324t 
.PJ24t 
-93470 
.92577 
-93637 
-93470 
-94365 
-9151t  
.92074 
.92744 
.93525 
.PI1363 
.92130 
.91125 
-90625 
.PI181 
.92632 
.92744 
.92465 
.93079 
.95925 
.97823 
a98046 
-96037 
.92744 
-94921 
.97041 
.97153 
.95535 
.94697 
.94195 
.90567 
.a9953 
.90512 
.PO512 
.PI181 
.91349 
e92018 
.93749 
.95256 
.95702 
.95535 
.92074 
.PO567 
- 9 0  I 77 
,90902 
,91851 
,91516 
,92298 
,92165 
,95869 

,91963 
,93804 
,90567 
,91516 
,91293 
,91739 
,92018 
92967 
91907 
9101a 
90177 
91070 
91181 
91460 
92242 

4 
5 
6 
7 
8 
9 
IO 
I 1  
12 
I 3  
I 4  
15 
16 
17 
18 
19 
20 
2 1  
22 
23 
24 
25 
26 
27 
28 
29 
30  
31  
32 
33 
34 
35 
36 
37 
38  
39 
40 
4 1  
42 
43 
44 
45 
46 
47 
50 
51 
52 
53 
54 
55 
56  
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69  
70 
71  
72 
73 
7 4  
75  
76 
77  
78  
79 
80 
81 
83 
84  
85 
86 
87 
88 
89 
90 
91  
93 
94 
95 
96 
97 
98 
99 

.a9554 

.91554 

.95832 
-92221 
.a9498 
-92443 
.a9720 
.90331 
.89498 
.e9331 
.e9276 
.93165 
.E9165 
.e9498 
.e9331 
.90220 
.E9554 
.E9165 
.89609 

a' = 0 

545.1 
571.1 
544.8 
551.8 
555.5 
565.5 
556.8 
552.1 
547.1 

I 

- 12; - 
573.1 
580.1 
584.' 
580.1 
571.1 
557.1 
557. 
566. 
576. 
578.! 
573. 
565.! 
558.! 
554.1 
553.1 
557.1 
576.1 
555.f 
551.! 
555.' 
555.1 
557.1 
561.1 
573.! 
572.! 
577.' 
562.f 
556.5 
548.! 
554.1 
559.t 
568.! 
558.1 
577.1 
560-1 
561.! 
561.5 
557.f 
561.f 
568.5 
572. I 
574.€ 
567.f 
561.5 
600.8 
622.8 
656.1 
629.5 
605.5 
599.1 
625.5 
647.5 
627.1 
596.5 
574.8 
564.5 
548.5 
553.5 
563.8 
562.8 
560.1 
554.1 
549.1 
568.1 
577.1 
574.1 
559.8 
546.5 
553.8 
558.1 
562.8 
562.8 
550. I 
546.8 
562.5 
581.1 
565.5 
547.1 
570. I 
558.5 
564.1 
562.5 
551.5 

h. I 

1 1b/& 

.00582 

.0079( 

.0083€ 
-00791 
.00631 
. O O Z O i  
.00281 
-00432 
-00571 
.00621 
-0055f 
.0043? 
.00287 
.002IC 
-00134 
-00231 
-00622 
-00235 
.00148 
-00123 
.00141 
.00244 
-00395 
.00578 
-00658 
.00558 
-00402 
.00224 
.00149 
.00124 
.00118 
.00154 
-00235 
.00666 
-00231 
.00147 
-00097 
.00221 
-00367 
-00573 
.a0623 
-00570 
.00382 
.00216 
.a1388 
.01731 
.03916 
.02640 
-01451 
.a1476 
.02342 
.02985 
.02381 
.a1395 
.00247 
.00180 
,00251 
.00402 
-00564 
.00621 
.00523 
.00366 
,00237 
.00161 
.00214 
.00215 
.00367 
.On263 
,00393 
.on534 
,00619 
.00516 
,00379 
.On259 
,00321 
,00172 
,00330 
,00272 
,00389 
,00526 
,00622 
,00531 
,00403 
,00262 
00306 
00270 
00387 
00535 
00553 
00533 
00388 
00250 

~ 

.001738 

.002359 
-002502 
.002362 
.001902 
.000603 
-000857 
.001290 
.001723 
.001872 
.001666 
-001293 
.000857 
.000627 
.000400 
.000708 
.001857 
.000702 
.000442 
.000367 
.000421 
-000729 
.001179 
.OO 1726 
-001965 
.001666 
.oo 1200 
-000669 
.000445 
-000370 
-000352 
1000460 
.000702 
.001988 
.000690 
.000439 
.000290 
.000660 
.001096 
.001711 
.001869 
-00  I702  
.00114I 
.000645 
.On4144 
.005168 
- 0 1  1692 
.007882 
.004332 
.004407 
-006992 
.008912 
-007109 
.004165 
.000737 
-000537 
.On0749 
.001200 
.001684 
.oo 1854 
- 0 0  1562 
.001093 
-000708 
.000481 
.000639 
.000642 
-001096 
.000785 
.OO I173  
.001594 
- 0 0  1848 
.OO 1541 
.001132 
-000773 
.000958 
-0005  14 
.000985 
.000812 
.001161 
.001570 
-001857 
.001585 
.001203 
.000782 
.000914 
.000806 
.001155 
.a01597 
.001651 
.OO 1591 
.001158 
,000746 

__ 
-9197: 
.92471 
.93311 
.9336! 
.9275i 
.9113! 
-90961 
.PI411 
-9236: 
.9297! 
.92915 
-92691 
-92581 
.9236i 
.9208! 
-91581 
.92641 
-92362 
.9208? 
.9291$ 
.9252$ 
.91414 
.91024 
.91804 
.9186C 
.9280€ 
-92256 
-92306 
.91303 
.92306 
-93700 
-94251 
.91191 
-92250 
.9174s 
.92306 
.92864 
.91749 
.91135 
.90912 
.91C70 
.92529 
-92362 
.92083 
.93533 
-96320 
.97825 
.97324 
.94926 
.93198 
.95372 
.97045 
-96376 
.94480 
.93756 
.92752 
.a9407 
-89519 
.90466 
.90411 
.90745 
-90522 
.91080 
.93811 
.95038 
-94480 
.92083 
-89240 
-89017 
.a9407 
.90355 
.91024 
.90466 
.PI191 
.PI916 
.95651 
-92975 
.e9407 
.92250 
.a9742 
.PO857 
.PO522 
.PO745 
.PI135 
.92418 
.89 128 
-8935 I 
.a9407 
.90578 
.PO466 
.90522 
.91191 

= 12,: __ 
566. 
575.1 
584.! 
585.1 
580. 
552.1 
550.! 
558.! 
570.1 
582.' 
579. 
574.1 
567.1 
564.1 
556.' 
552.: 
576.€ 
565.€ 
556.! 
561.1 
558.1 
551.! 
556.f 
569.t 
572.1 
579.1 
571.f 
565 .€  
556.1 
556.5 
564.5 
568.€ 
550.1 
574.f 
563.1 
559.1 
558. I 
555.8 
557.5 
561.5 
569.8 
580.8 
572.1 
563. I 
591.8 
616.5 
645.5 
b39.1 
b14.5 
590.1 
b14.8 
b36.8 
b31.8 
605.1 
564.5 
557.5 
539.1 
549.5 
560.5 
561-5 
564.5 
560. I 
558. I 
578.1 
582.1 
j69.5 
$56.1 
$40.5 
$42.1 
i50.8 
i60.8 
i69.8 
i65.1 
560.5 
i69.8 
i83.5 
i60.1 
i39.5 
i62.1 
i52.8 
t63.5 
862.8 
b61.8 
i59.5 
t71.5 
137.8 
144. I 
150.5 
,61.1 
862.1 
860.1 
,63.8 

-0043 
-00  62 
.a073 
-0078 
.on70 
-0013 
-0016 
.OW8 
.0045 
-0055  
-0058 
-0050  
.On351 
.0025 
-0013 
-0013 
-00561 
.00321 
.0013' 
-0013 
.0012 
.00111 
.00261 
-0041 
-0057 
-0059'  
-00471 
.00311 
-00171 
.0011' 
.00121 
.0012' 
.00131 
-0056. 
.0034' 
-0016' 
.0008. 
.00151 
.0025\ 
.0042! 
.00571 
.0057i 
.00471 
.0031l 
.0100: 
-0126: 
.0258t 
.02232 
.0143t 
. O l O l U  
.0158€ 
.02051 
. 0205€  
-01375 
.0009t 
.0008f 
.0013t 
-00239 
,00375 
,00506 
,00526 
,00455 
00331 
00350 
00301 
00116 
00096 
00136 
00253 
00390 
00503 
00525 
00439 
00356 
0049 I 
00265 
00110 
00139 
00250 
00389 
00491 
00523 
00455 
00351 
00451 
00 I 3 9  
00238 
00371 
00467 
00523 
00454 
OObO8 

_ -  
.001301 
-001851 
-002 I 9 1  
.00234( 
.002095 
.00040I 
.000471 
-000855 
-00 1341 
-001651 
.00174U 
.00150? 
.001044 
.00074€ 
.000391 
.000411 
.OOl693 
-000972 
.000414 
-00040€ 
.00037? 
-000352 
.000775 
.001243 
.001708 
-001786 
.001428 
-000942 
.000519 
-000355 
.000370 
.000385 
-000411 
.001676 
.001029 
.000492 
-000247 
.000465 
.000772 
-001267 
.001702 
.001720 
-001419 
.000924 
.002990 
.on3772 
.007710 
.006655 
.004281 
-003023 
.on4735 
.006115 
.006136 
.004099 
.000286 
-000253 
.000405 
.000713 
.001118 
.001509 
.001568 
.a01357 
.000987 
.001044 
.000897 
.a00346 
.000286 
.000405 
.000754 
.001163 
-00  I500 
-00 1565 
.OOI309 
.001061 
,001464 
.000790 
,000328 
.0004 I4 
,000745 
.001160 
,OO I 4 6 4  
,001559 
001357 

.001046 
001345 
000414 
0007 10 
001106 
001 392 
001559 
001 354 
001216 

= 12, 

563.1 
576.' 
590.1 
598. 
596.1 
% I . !  
548.4 
557.1 
570.1 
581.1 
591.1 
591.1 
584.' 
576.1 
561.1 
552.' 
582. I 
583.1 
569.1 
561.! 
557.1 
551.1 
551.1 
564.1 
578. I 
589.! 
587.1 
582.€ 
569.5 
568.5 
562.t 
566.5 
551.5 
577.1 
578. I 
573.1 
571.t 
554.5 
553.5 
561.5 
570.8 
583.8 
583.1 
574.8 
590.1 
617.5 
646.5 
646.5 
b25.8 
588.5 
b16.1 
b37.8 
639.8 
b22.1 
567.1 
563. I 
543.5 
38 .5  
558.1 
565.1 
i73.8 
573.5 
i74.1 
i96. I 
i95.5 
513.8 
i70. I 
i51.8 
i49.5 
57.1 
i66.5 
i77.1 
i76.8 
i77.8 
i85.8 
i94.8 

6 2 .  I 
t68.5 
156.8 
168.8 
172.1 
174.8 
875.8 
886. I 
853.5 
52.5 
56.8 
65.8 
71.8 
73.5 
78.1 

.0040 

.bo62 
-0085 
.0100 
.0100 
-0013 
.0013 
-0026 
.0043 
-0063 
.a074 
.0071 
-0056 
.0042 
.0016 
.0012 
.00621 
.00541 
-0025 
.On151 
.0011 
-0012 
.00211 
.0040l 
-00621 
-00741 
.0069' 
.0056l 
. U O 3 O f  
.0020:  
.0011i 
.0009( 
.0011: 
.00581 
.00541 
.0029l 
.0015i 
.00121 
.00201 
.On384 
-00582 
.0067t 
.0065! 
.00481 
.0093t 
.0124L 
,03139 
,02798 
.Ole72 
.0095€ 
,01606 
.u2337 
,02656 
,01826 
.00070 
.00051 
00093 
00213 
00369 
00529 

,00648 
00635 
00572 
00925 
00579 
00079 
00053 
00086 
00190 
00355 
005 13 
00614 
00617 
00601 
00861 
00186 

00092 
00 I82 
00332 
00471 
00583 
00589 
00582 
00747 
00122 
00205 
00343 
00490 
00610 
00632 
00628 

_ _  

-001 195 
.OO 1865 
.00255& 
.OO30 1 4  
.002991 
.00041! 
.OD0412 
-000781 
.oo 1301 
-001884 
-002237 
-002 144 
.001675 
-001277 
.000495 
.000374 
.001&78 
-001627 
-000751 
-000467 
-000338 
-000362 
-000652 
-001196 
-001866 
-002225 

.On1675 

.00092l  

.000604 

. 0 0 0 ~ 5 0  
-000269 
-000335 
.001758 
-001633 
-000867 
.000470 
.000362 
.000616 
-001148 
.001741 
.002022 
.On1953 
.001456 
-002799 
.003726 
-009387 
.008368 
-005598 
-002865 
.004803 
.a06989 
.a07943 
.005461 
.000209 
-0001 53 
.000278 
.On0637 
. O O  1104 
.001582 
.001938 
-001899 
.001711 
.002766 
- 0 0  1732 
.000236 
I 000 I58 
,000257 
,000568 
,OO IO62 
,001534 
,001836 
.001845 
,001797 
002575 
001453 

000275 
000544 
000993 
001409 
001743 
001761 
001741 
002234 
000365 
0006 13 
001026 
001465 
001824 
001890 
001078 

.00207a 

-_  
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-91257 
-91925 
-95373 
-94431 
-92654 
-91368 
-90811 
-90923 
.PI813 
-93150 
-94152 
.94876 
.94932 
-94821 
-92482 
.PI758 
.92482 
-94542 
-92542 
-92872 
-92649 
.PI646 
.90624 
-90867 
.91201 
-93094 
-93595 
.94152 
-93484 
.94765 
-93818 
-94375 
-91512 
-91479 
-93206 
-94319 
-95266 
-92315 
-91145 
-90366 
-90867 
-92593 
.93039 
-92927 
.92370 
-95155 
-97327 
-98273 
-96770 
-92148 
-94208 
.96658 
.97236 
-96268 
-94097 
.95767 
-91702 
-90588 
.PO755 
-90625 
-91646 
.92148 

-92319 
.95155 
.95043 
.98162 
-92760 
.PO978 
-90310 
.PO978 

.9292r 

hermo 
couple 

4 
5 
6 
7 
8 
9 

10 
1 1  
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
50 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41  
42 
43 
44 
45 
46 
47 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
11 
72 
13 
72 
75 
76 
77 
78 

80 
81 
83 
84 
85 
86 
87 
88 
89 
90 
PI 
93 
94 
9 5  
96 
97 
98 
99 

79 

4 = 12,2 

562.1 
577.8 
597.5 
611.5 
614.8 
556.8 
549.5 
557.1 
571.8 
591.1 
605.1 
610.8 
603.8 
595.8 
562.8 
553.5 
586.5 
601.5 
585.5 
560.8 
557.1 
552.8 
551.5 
563.8 
577.5 
597.1 
600.5 
598.5 
582.8 
583.8 
565.1 
565.8 
550.1 
578.8 
592.1 
586.8 
585.8 
555.8 
555.1 
558.8 
573.5 
591.8 
595.5 
588.1 
588.1 
617.1 
654.5 
661.5 
641.8 
586.5 
615.5 
626.5 
655.5 
638.5 
567.8 
571.8 
550.8 
550.8 
561.1 
570.1 
583.8 
588.8 

602.5 
611.5 
573.1 
586.8 
556.8 
552.1 
559.1 
570.8 

593.8 

-92315 587.8 
-92370 591.5 
.9354O 606.1 
.93039 605.8 
.93930 602.1 

.92983 559.5 

.94765 575.5 

!.5"'; T, = 61Ib R; 

.PI925 561.5 

.90755 565.8 

.91702 584.8 
-92203 I 601.5 
.92704 
-932Ot 

608.5 
611.8 

0 ib/sq 

.a0370 
-00649 
.00977 
.a1369 
.01496 
.00161 
.Or3153 
.00242 
.00456 
.00742 
.OIObl 
.01090 
.00828 
.a0653 
.00155 
.00116 
.00756 
.a0837 
.00425 
.00104 
-00076 
.00105 
.00206 
.00399 
.00687 
.a1005 
.a1004 
.00829 
-00474 
.a0313 
-00086 
.00063 
.00110 
.00684 
.00802 
.00435 
.a0253 
.00112 
.00190 
-00367 
.00635 
.00887 
-00935 

.a0858 

.a1373 

.a4340 

.04562 

.a2833 

.a0857 . 0 I647 

.a3032 

.Ob413 

.02876 

.00100 

.00032 

.00080 

.00181 

.a0343 
-00546 
.00817 
.00883 
.a0863 

.01050 

.00086 

.00030 

.a0079 

.00166 

.a0331 

.00563 

.00807 
-00918 
.01212 
-01521 
.01018 

.a0088 

.00162 
-00321 
.00500 
.00818 
.0126b 
.01630 
.01235 
.a0155 
.a0248 
.00474 
.00857 
.01530 
.a1902 
.Ole77 

.ooro7 

.oorsi 

.OO 1107 

.oo 1942 

.002923 

.004096 

.004476 

.000*82 

.000458 

.000724 

.001364 

.002220 

.003193 
-003262 

.001954 

.000464 

.000341 

.002262 

.002505 

.001272 

.00031 I 

.000227 
-000314 
-000616 
.001194 
.002056 
.003007 
.003004 
.002481 
.oo I 418 
.000937 
-000257 
-000 189 
.000329 
-002047 
-002400 
.OO I302 

.a00335 

.a00569 

.001098 

.001900 

.002654 

.002798 

.00211b 

.002567 

.004108 

.a12987 

.a13651 

.a08477 

.002564 

.004928 

.009079 

.013205 

.008606 

.000299 

.000096 

.000239 

.000542 

.001026 

.001634 

.002445 

.002642 

.002582 

.002247 

.003142 

.000090 

.000236 

.000497 

.000990 

.001685 

.0024 15 

.002147 

.003633 

.004551 

.003046 

-000263 
.000485 
.000961 
.001496 
.002448 
.a03788 
.004877 
.a03695 
.000464 
.000742 
.OOl418 
-002564 
.002578 
.Oil5691 

.oozrra 

.oooi5r 

.00025r 

.0056ir 

.9105( 

.91611 

.9322! 

.9539c 

.91941 

.91559 

.PI392 

.9183t 

.93001 

.PI1391 

.95501 

.9577'1 

.95179 
-93502 
-92891 
.92280 
-95279 
.95501 
.94280 
.PSI13 
.92780 
.91559 
-91059 
.91059 
-93002 
.93833 
.94724 
.94335 
-95779 
-96112 
.9b501 
-92947 
-91559 
.93835 
.95168 
.96112 
.94113 

-91336 
-91392 
.93058 
.93669 
-93613 
.91836 
-94391 
-96723 
.98334 
.97334 
.91614 
.93558 
.96168 
.97556 
.96890 

I .O0499 
-98833 
.93169 
.91836 
.91448 
-91059 
.92225 
.92947 
.93780 
.94891 
.quo58 
.98389 
.97501 
.93669 
.91947 
.90781 
.91225 
.92891 
.93225 

.94058 

.94b13 

.9811I 

.94335 

.95890 

-92225 
-92447 
.93391 
.93780 
.94446 
.93391 
.92558 
.PO892 
.91392 
.92114 
.92891 
.93613 

.wm 

.92780 

.9455r 

.9ins 

= 12,2 

558.5 
572.8 
595. I 
614.5 
622.5 
559.5 
554. 1 
556.5 
569.5 
589.8 
607.8 
623. I 
613.1 
606.1 
568.8 
561.5 
583.5 
608.8 
595.1 
573.1 
569.8 
559.8 
559.5 
562.8 
574.5 
596.1 
604-5 
605.5 
592.5 
596.8 
580.5 
580. I 
559.8 
577.5 
599.5 
596.8 
605.5 
567.1 
562.5 
564.8 
574.5 
594.1 
600.8 
595.8 
579. I 
607.5 
648.8 
668.5 
659.5 
577.8 
606.5 
649. I 
663.1 
623.8 
602. I 
591.5 
561.1 
560.8 
563.5 
572.5 
592.8 
611.1 
612.5 
604. 1 
614.8 
591.8 
584.5 
565.8 
559.1 
561.8 
578.1 
602.5 
612.1 
617.8 
617.1 
614.5 
590.1 
569.5 
583.1 
567.1 
583.1 
599.8 
613.1 
616.8 
615.1 
567-5 
563.8 
562.1 
578.5 
599.5 
611.1 
617.8 

0 1W-a 

.00284 

.a0585 

.00987 

.01*83 

.01786 

.00160 

.a0128 
-00204 
.00425 
-00765 
-01130 
-01319 
.01026 
.00841 
.a0150 
.a0107 
.00705 
-00965 
.00530 
.00121 
.00080 
-00081 . 00 169 
.00366 
.a0669 
.a0982 
-01128 
.00962 
.00606 
-00425 
-00075 
-00053 
.00082 
.00651 
.a0956 
.00565 
-00492 
.00085 
.00145 
.00322 
.a0585 
.00878 
.01008 
.00864 
.00728 
.a1173 
.a3549 
.04470 
.03498 
.00734 . 0 I393 
.02772 
.04681 
.03279 
.a0035 
.00028 
.00061 
.a0167 
-00331 
.a0643 
.a1217 
.a1501 
-01246 
.00b94 
.01695 
.00063 
-00035 
.00092 
.OOIPP 
-00393 
-00738 
.01147 

.a1715 

.02147 

.01438 

.00059 
-00088 
.0019I 
-00383 
.00743 
.01424 
.01951 
.0213b 
.01625 
-00 I33 
.00204 
. O O 3 9 O  
.a0762 
.01528 
.02218 
.02564 

.oisor 

.000854 

.a02967 

.004458 

.005369 

.000481 

.000385 

.000613 

.001278 
-002300 
.003397 
-003965 
.003084 
.002528 
.000451 
.000322 
.002119 
.002901 
.001593 
.000364 
.000220 
-000243 
.000508 
.001100 
.0020 1 1  
.002952 
.003391 
.a02892 
.001813 
.001278 
-000225 
-000159 
.000247 

.002874 

.OO 1698 

.oo I479 

.000256 

.000436 

.000968 

.a01759 

.002639 

.003030 

.002597 

.002188 

.003526 

.010669 

.o 13438 

.O I0516 

.002207 

.004188 
-008333 
.014072 
-010458 
.000105 
.000084 
-000 I83  
.orlo502 
.000995 
.001933 
.a03659 
.004512 

.002086 

.a05095 
-000  189 
-000 105 
.000271 
.000598 
.001181 
- 0 0 2 2  I9 
.003448 
.a04530 
.005 156 
.006454 
.004323 
.OOO 177 
.000265 
.000574 
.001151 
.002234 
.004281 
-005865 
.006421 
.004885 
.000400 
-000613 
.001172 
.002291 
.004593 
.006668 

.ooir59 

.ooi~5r 

.003ru 

-007708 

~~ 

-95525 
-93025 
-94307 
.96031 
.97153 
.9603? 
-95032 
.PI1195 
.93525 
-94195 
.95479 
.96986 
.97522 
.97544 
.97823 
-96202 
-93270 
-96651 
-97209 
-98537 
.97767 
.95925 
.94418 
.93023 
.92298 
.94251 
-95200 
-96204 
-95814 
-97265 
.9944l 
.99553 
.96037 
.93358 
.95702 
.96762 
.97488 
.97432 
.95869 
.93916 
.93358 
-94865 
-95646 

-92911 
.94921 
.97097 
-99218 
-98883 
-92800 
.94083 
.96707 
.98604 
.98237 

.99944 

.95590 

.94363 

.93214 
-92688 
.93916 
.95088 
.96093 
.96651 
.96595 
.99609 
.98158 
.95200 
.93749 
.92298 
.92465 
.94363 
-94809 
.95981 
.96149 
-97209 
-99107 
.95702 
.97488 
.93023 
.93023 
.93135 
.94418 
.95200 
.96483 
.94195 
.93637 
-91851 
-92018 
.92688 
-93916 
.95200 

.95702 

= 12,: 
~ 

570.€ 
579. I 
604.e 

639.5 
580.1 
576.e 

623.e 

573.8 
577.1 
596.1 
615.8 
630. I 
627.8 
622.1 
588.1 
581.8 
589.5 
620.5 
610.8 
589.1 
586.8 
578.5 
572.5 
572.5 
584. 1 
603.8 
613.8 
616.8 
604.1 
608.5 
594. I 
596.1 
577.8 
586.5 
612.8 
608.5 
606.1 
585.5 
581.5 
519.8 
588.5 
605.1 
614.1 
613.8 
580.8 
609.8 
642.1 
662.5 
656.8 
580.1 
608.5 
635.8 
657.8 
656.5 

596.1 
513.8 
570.8 
574.5 
583.8 
606.5 
620.5 
626.5 
625.8 
631.5 
598.5 
587.5 

567.1 
568.1 
588.5 
614.5 
628.8 
639.5 
637.1 
635.8 
593.8 
576.5 
590.1 
571.1 

605.1 
619. I 
631.1 
634.1 
569.8 
567.5 
563.8 
577.1 
599.8 
616.5 
626.5 

574. I 

587.5 

.GO222 

.00468 

.00793 
-01162 
-01368 
.00105 
.00137 
.0019b 
.00353 
.00612 
.00915 
.01073 
.00979 
-00861 
.a0074 
.00119 
.00550 
.a0878 
.DO577 
-00043 
.00064 
.00106 
-00157 
.a0303 
.a0531 
.00752 
.a0883 
-00816 
.00592 
.00489 
.00033 
.00023 
.00082 
.00493 
.00801 
.00535 
.00368 
.00103 
.00153 
.a0282 
.00479 
-00682 
-00795 
-00718 
-00528  
-00751 
.01594 
.a1912 
.01864 
.00532 
.00895 
.a1363 
.a1825 
.01941 

.a0029 
-00079 
.00148 
-00303 
.00516 
.00915 
.a1256 
.01231 
.a0369 
.UO967 
.00074 
.00046 
.00081 
.00156 
-00342 
.00659 
.01201 
.01731 
.02055 
.0177b 
.01124 
.00060 
.00104 . UO I52 
.00305 
.a0555 
-01007 
.01415 
.01708 
.01285 
.00112 
.U0158 
.00315 
.UO545 
.a1065 
.01510 
.a1827 

.000731 

.OO I4 I3 
-002394 
.a03508 
.004129 
-000317 
-000414 
-000592 
.001066 
.001847 
.002762 . 00 32 39 
.a02955 
.002599 
.000223 
-000359 
.001660 
-002650 
-001742 
.000130 
.000193 
.000320 
.000272 
.0009 15 
.001603 

.002665 

.002463 

.001476 

.000100 

.OOO 130 

.000248 . 00 1 488 

.002218 

.001615 
-001 1 1  I 
.000311 
.000462 
-000851 
.001446 
-002059 
.002400 
.OW167 
-001594 
-002285 
.004812 
.a05772 
.005627 
.OO 1606 
.002702 
.004114 
-005509 
.a05859 

.000088 
-000238 
-000447 
.000915 
.001739 
.a02943 

.Or33716 

.001114 
-002919 
.000223 
-000139 
-000245 
.000471 
.001032 
-001989 
.003643 
.005243 
.006203 
.00536I 
.003393 
.000181 
-000314 
-000459 
.000921 
.001675 
.003040 
.00427 1 
.005156 
-003879 
-000338 
.000477 
.000951 
-00 1645 
-003215 
-004558 
.005515 

.002270 

.ooi78r 

.003r91 

I 
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TABLE VU. - TABULATION O F  HEAT-TRANSFER MEASUREMENTS 
FOR CONFIGURATION 2 - Conciuded 

(d) M = 4.65; pt, nom = 12,240 lb/sq ft 

- 
Therm 

coup11 

- 
4 
5 
6 
7 
8 
9 
IO 
I 1  
12 
I3 
14 
15 
16 
17 
18 
19 
20 
21 
22 
2 3  
24 
2 5  
26 
27  
28 
2 9  
30 
31 
32 
33 
34 
35  
36 
37 
38 
39 
50 
41 
42 
43  
45 
4 6  
47 
5 0  
51 
52 
5 3  
54 
55 
56 
57 
58 
59 
60 
61 
62 
6 3  
64 
65 
66 
67 
68 
69 
70 
71 
72 
73  
74 
75 
76 
77 
78 
79 
80 
81 
83  
84 
85 
86 
87 
88 
89 
90 
91 
93  
94 
95 
96 
97 
9 8  
99 

- 

- 
.9604l 
.9469 
-9536' 
.96951 
.9830! 
.9847! 
.9740: 
.9627: 
-94631 
.9446! 
.95531 
.P723: 
.9807! 
.9830! 
-99831 
.9824< 
-93848 
.97681 
.9779i 

1.00561 
I .0028; 
.9870'  
. 9 T I I <  
.9514I 
.9356i 
.9559! 
.9683i 
.97911 
.9689! 
.9802: 
-01694 
.0242t 
.9920S 
.9514! 
.9762t 
.9813t 
.9841t 
.99943 
.98927 
.9666€ 
.96837 
.97681 
-97854 
.94747 
-95990 

.00282 

.a0734 
-94691 
.95143 
-97345 
.99717 
.00282 
.a4517 
.03388 
.Pa418 
.96893 
-95482 
.PI8465 
.95820 
.97232 
.98418 
.98209 
.98531 
.02371 
.DO790 
.98814 
-97289 
.95482 
.94973 
.96555 
.97,232 
-98701 
.98475 
.99943 
.0254l 
.99322 
.00960 
.96103 
.95708 
.95595 
.97232 
.98475 
.99661 
.97684 
.97006 
.94973 
.94691 
.95199 
.96729 
. 9 8 4 l 8  

.9762e 

= 12,. - 
576. 
570. 
588.1 
609. 
623.1 
583. 
577. 
572 . !  
568.1 
582. 
600- 
617.1 
623.1 
621.! 
591 . '  
582.! 
580-1 
624.1 
622. 1 
595.1 
593.1 
505.: 
579.t 
573. I 
575.1 
603.! 
615.1 
623.t  
621.1 
623.:  
600.1 
604.t 
588.5 
584.€ 
623.1 
628.1 
623.t 
595.1 
590.€ 
583.1 
610.5 

627.1 
570.1 

613.5 
636.8 
643.1 
570.1 
583.5 
609.1 
636.5 
640.8 
614. I 
608.1 
582.1 
576.1 
576.8 
579.5 
601.8 
627.8 
629.5 
b31.1 
629.5 
b06.1 
595.5 
585.8 
578.5 
573.1 
580.8 
505. I 
518.1 
536. I 
533.1 
b33.8 
$05.8 
587.8 
599.8 
576.1 
583.5 
i98.1 
517.5 
534.5 
536.8 
577.8 
i75.8 
i68.5 
i76.1 
i99 .5  
b27.5 
B34.5 

623.e 

5 m . e  

-0014  
-0027 
-0042 
-0066 
.0082 
.0008 
.0007 
.a011 
- 0 0 2 3  
-0042 
.a067 
.on83 
.0087 
.On96 
.0006 
.0008 
.a047 
.0093 
.a111 
.0006 
.0006 
.0008 
.0013 
.0024 
.a044 
-0079 
.a104 
.0108 
.0105 
.0111l 
.0004 
.a005 
.0008 
.00491 
.0112' 
.0102 
.0096 
.0012( 
.0014' 
.0027l 
.00681 
.0088 
.0098l 
.00751 
.Or3311 
-00681 

.a084 

.00261 

.00411 

.0066 

.0083d 

.00871 

.0002d 

.0002t 

.00071 

.0011t 

.0025: 

.0044c 

.0078i 

.0106I 

.0123€ 

.01101 

.0094? 

.00081 

.00064 

.00077 

.0012c 
,00222 
.0041E 

,01105 
,01214 
,01176 
,00811 
,0006 1 
,00073 
,001 I7 
,00217 
,00386 
00724 
01022 
01187 
00976 
00067 
00081 
00187 
00370 
00738 
0115U 
01261 

.0082! 

.0077e 

.000433 

.000830 

.001338 

.001992 
-002461 
.000239 
.000230 
-000346 
-000687 
.001255 
.002007 
.002485 
.002614 
.002894 
.000203 
.000248 
.001431 
.002790 
.003330 
.000188 
.000194 
.000260 
.000406 
-000738 
-001332 
.002384 
. 0 0 3 l 0 9  
-003253 
.003145 
-003339 
.000140 
.000164 
.000248 
.001464 
-003372 
-003056 
.002888 
.000358 
.000445 
.000824 
.002049 
.002649 
.002945 
.000771 
.000944 
.002049 
-002467 
.002512 
.On0777 
.001243 
.001980 
.002497 
-002599 
.000078 
.000084 
.000212 
.000346 
.On0756 
.OO 1314 
-002336 
.003181 
-003698 
.003289 
-002817 
-000242 
.000191 
.000230 
-000358 
-000663 
.001249 
-002324 
.003301 
.a03626 
.003513 
.002422 
.000182 
.000218 
.000349 
.000648 
.001153 
.002163 
.003053 
.a03546 
.On29 I5 
.000200 
.000242 
.000559 
.001105 
.002204 
.a03447 
,003767 
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TABLE Vm. - TABULATION OF HEAT-TRANSFER MEASUREMENTS FOR CONFIGURATION 3 

'hermo 
couple 

1 
2 
3 
4 
5 
b 
7 
8 
9 
IO 
I I  
12 
13 
14 
15 
16 
17 
I 8  
19 
20 
21 
22 
2 3  
24 
25 
26 
27 
28 
29 
30 
31 
32 
3 3  
34 
35 
36 
37 
38 
39 
40 
44 
60  
61 
62 
65  
64 
65 
66 
6 7  
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
8 5  
86 
87 
88 
89 
90 
91 
92 
9 3  
94 
95  
96 
97 

99 
911 

(I, =-3o.c 
I 

.94213 

.93341 

.91843 

.94389 

.93694 
-93463 
- 9  I670 
.PO455 
.94331 
.94041 
.PO215 
-93868 
.92531 
.91265 
-91438 
-92537 
.92422 
.94562 
.94213 
.91185 
.91265 
-92190 
.93984 
.94151 
.94099 
.93694 
.93405 
.9 1438 
.91207 
.90744 
-92364 
.PI091 
.92595 
.94389 
.95835 
.93984 
.92480 
.93116 
.93984 
.93405 
.92306 
.95835 
.95488 
.95256 
.94793 
-93926 
-92769 
.92769 
.94273 
.95835 
-97570 
.93810 
-95719 
.94331 
.94851 
.94157 
-93579 
- 9  I728 
.92 133 
.92653 
-94620 
.98148 
.93116 
.95314 
.953l4 
-9ll504 
-96182 
-93058 
.92306 
.PI381 
-92364 
.93405 
.96102 
.94909 
.94213 
.94215 
-93463 
-92364 
.92364 
.94 l57  
-95314 

= 5,05: 

627.5 
605.5 
511.1 
616.8 
608.1 
593. I 
561.5 
546. I 
589.8 
599.8 
607.8 
602. I 
582.8 
557.8 
547.1 
546.5 
554.1 
582.8 
599.8 
577.5 
534.8 
553.8 
574.1 
580.5 
596.8 
600.8 
596.5 
574.5 
554.5 
541.5 
537.5 
534.8 
556.5 
570.5 
585.5 
594.8 
579. I 
540.1 
548.8 
559.1 
577.8 
639.1 
626.5 
623.1 
608.1 
592.5 
572.1 
557.1 
555.8 
557. I 
567.1 
561.8 
625.5 
619.8 
631.8 
625.8 
611.5 
578.8 
557.8 
549.8 
549.1 
569.1 
558.1 
623.1 
620.1 
634.5 
635.5 
605.8 

551.5 
542.1 
543.8 
562.5 
574.8 
625.1 
622.8 
606.1 
577.8 
556.5 
555.8 
560.8 

5711. 8 

-01624 
.01210 
.On753 
.01258 
.01129 
.00853 
-00538 
.00349 
-00765 
.OOP19 
.01002 
.00923 
.00748 
.OW97 
.00267 
.00214 
-00231 
-00573 
.00812 
-00726 
.00150 
.00235 
.00476 
-00571 
.00815 
.00902 
.00844 
-00710 
.00440 
.00235 
.00104 
.00125 
.00230 
.00368 
.On506 
.a0791 
.00663 
.0009I 
.00100 
.00212 
-00632 
-01356 
.a1254 
.01072 
.00952 
.00735 
.00522 
.00322 . 00 150 
.00086 
.00070 
.00222 
.01249 
.a1364 
.01615 
.01488 
.01168 
-00762 
-004 I 7  
- 0 0  182 
.00084 
.a0056 
.00242 
.01258 
.01179 
-01522 
.01364 
.01181 
.On692 
.a0391 
.00161 
.00088 
.00073 - 003 I 3  
-01521 
.01412 
.01100 
.OW92 
-00390 
.00195 
.00150 

.004487 
-003343 
.002081 
.I303476 
.003119 
.002351 
-001487 
.000964 
.002114 
.002539 
.002769 
.002550 
.002067 
.001373 
-000738 
.000591 
.000638 . 00 I583 
-002409 
-002006 
-0004 14 
-000649 
.OO I 3 1  5 
.001578 
.002252 
.002492 
.002332 
- 0 0  1962 
.OO 1216 
.000649 
.000287 
.000345 
.000635 
.OO 1017 
- 0 0  1398 
.002186 
- 0 0  1832 
.000251 
.000276 
.000586 
. O O  1746 
.003747 
-003465 
-002962 
.002630 
.002031 
.001442 
-000890 
-000414 
.000238 
.OOO 193 
.000613 
.to03451 
.003769 
.004462 
.004111 
.003227 
.002105 
.001152 
-000503 
-000232 
.ooo 155 
.000669 
-003476 
.003258 
.004205 
-003769 
.003263 
-001912 
.001080 
-0004ll5 
.000243 
.000202 
.0008b5 
.OW203 
.Or33901 
.On3039 
.001912 
.001078 
.Or30539 
-000414 

I 

.93651 

.93I90 

.91804 

.93363 

.930 16 
-92959 
.91227 
.90073 
.93016 
-92843 
-93074 
-93016 
-92093 
-90996 
.91054 
-92093 
-91689 
.93305 
-92959 
-91343 
-90766 
-90881 
-93247 
.92959 
.92901 
.92610 
.92670 
.91054 
.90766 
-90015 
-91054 
.a9554 
-90535 
.93824 
.95094 
-92786 
.92035 
.PI170 
.?I458 
-91343 
.PI804 
.94690 
.94459 
-93420 
-93305 
-92843 
-91689 
.91170 
-91516 
.92439 
.93767 
,91804 
.94459 
.93420 
-93651 
-92043 
-92439 
.90939 
.PI227 
.91227 
.93074 
-92382 
.92093 
-94286 
.94344 
.94113 
.95787 
-92670 
-92151 
-91054 
.91574 
-92728 
-95209 
.95036 
.93709 
.93940 
.93593 
.92728 
-92151 
.93247 
.94575 

= 5,05 

621.8 
606.8 
517.5 
607.1 
603.8 
593.1 
565.1 
544.8 
516. I 
588.5 
598.8 
598.1 
583.8 
561.8 
550.1 
549.5 
560. 1 
569.8 
588.8 
578.1 
534.8 
554.5 
565.1 
570.1 
586.5 
592.5 
592.8 
575.5 
558.1 
539.5 
533.8 
530.5 
551.5 
570.1 
578. I 
585.5 
580.5 
533.1 
539.8 
556.8 
579.5 
626.8 
626.8 
588.1 
590.8 
586.5 
570.1 
553.8 
545.8 
541.5 
551.5 
556.5 
613.8 
608.5 
583.8 
583.8 
580.5 
562.8 
551.1 
537.8 
541.8 
547.5 
553.5 
610.8 
608 .  I 

601.5 
581.8 
569.1 
549.5 
539.5 
540.1 
561.8 
572. I 
606.5 
597.8 
588. I 
572.5 
560.5 
554.8 
556. I 

~~ 

591.8 

.01495 

.01202 

.00813 

.a1113 

.01057 

.00846 

.I30587 

.00393 

.OOb17 

.00786 

.00892 

.00886 

.00731 

.00512 
-00612 
-00259 
.00313 
.00453 
.00165 
-00732 
.00196 
-00317 
-00341 
-0OU70 
.00707 
.00804 
.00185 
.00689 
.00465 
.00298 
.00138 
.00112 
.or3315 
-00247 
-00364 . 0 0  698 
-00656  
.00111 
.On147 
.00315 
-00653 
.01158 
.01224 
-00720 
.Or3125 
.00681 
.00542 
.00365 
.00209 
.00122 
.00116 
.00285 
.01065 
.01131 
-00584 
.00630 
-00598 
.00492 
- 0 0 3 2 5  
.00157 
.00076 
.00160 
-00250  
-01025 
.00977 
.00708 
. 00602  
.00585 
.On467 
.00319 
.a0172 
.00082 
.a0143 
. 00262  
.01139 
.00850 
.00600 
.00456 
.00307 
- 0 0  I79 
.00129 

~~ 

.004125 

.003317 

.002243 

.003071 

.002911 

.002334 

.OO 1620 

.001084 

.001703 
-002  169 
.002461 
.002445 
.002034 
-001413 
-000861 
-000715 
.000864 
.OO 1250 
-002 11 I 
.002020 
-000541 
-000875 
.000941 
.MI1297 
-001951 
-002219 
.002166 . 00 I901  
.001283 
.000822 
.000381 
-000475 
-000869 
.000682 
.oo 1004 
. O O  1926 
.001810 
.000306 
-000406 
-000869 
.001802 
.003 195 
.003378 
.001987 
.002001 
.001879 
.001496 
.001007 
-000577 
-000337 
.000320 
.000786 
.a02939 
.003121 
.001612 
.001738 
-001650 
.001358 
-000897 
.000433 
.0002 10 
.000442 
.000690 
.002820 
.002696 
.001954 
.001661 
.001614 
.001289 
.000880 
.000475 
.000226 
.000395 
-000723 
.003143 
-002346 
.Or31656 . 00 1258 
.000847 
-000494 
.000356 

.92861 

.92861 

.91775 

.92465 

.92293 

.91085 
-89871 

.91775 
-92120 

.91833 

.PO855 

.90855 

.9258C 
-92580 
.92005 

.91*88 

.92810 

.93155 
-92235 
.PI890 

-92063 
.PO740 
.PO855 
.90165 
.91373 
.PO740 
.91718 
.92983 

.91118 

.9 I603  

.91373 

.92120 

.92235 
-91603 
-93443 

.92293 

.92293 

.92178 

.PI258 
-90682 
.90625 
-91028 
-92810 
-92580 
.93386 
.92523 
.92293 
-91833 
-91775 
. P O 5 1 0  
.YO625 
.a9699 
.90331 
-93558 
.92810 
.93271 
.93443 
.92293 
-94133 
-91603 
.91480 
.PO165 
-89756 
.e9699 
.94421 
.95053 
-92235 
-92408 
-92350 
.91710 
.PI085 
-91603 
-92630 

.9263e 

.9194e 

.92*oe 

.9217e 

. 9 i z s e  

.917ie  

. 9 4 2 ~  

-93328 

= 5,051 

615.5 
609. 1 
586.8 
596.8 
598.5 
595.5 
573.1 
551.8 
564.1 
577.1 
589.5 
594.5 
586.5 
569.1 
553.1 
554.1 
572.5 
561.1 
578.5 
582.5 
543.8 
571.5 
570.8 
563.8 
577.5 
584.8 
590.1 
578.5 
566.8 
549.1 
541.1 
547. I 
561.1 
592.1 
573.8 
576.1 
583.5 
540.1 
553. I 
565.1 
585.5 
603.5 
606.5 
574.8 
583.1 
585.1 
574.1 
559.5 
545.5 
541.1 
561.1 
574.5 
599. I 
596. I 
574. I 
578. I 
579.5 
567.8 
556.8 
538.1 
535. I 
565.8 
571.8 
597.5 
596. I 
573.8 
591.1 
578.8 
572.5 
553.8 
538.5 
530.8 
570.5 
591.5 
574.8 
581.5 
584.5 
576.1 
561.8 
552.8 
549.5 

~ 

-01290 
.01159 
.UO877 
.OOI186 
.00896 
.U0803 
.Or3618 
.U0474 
.00462 
.UObOO 
.00720 
.00750 
-00692 
.00550 
.a0369 
.0029I 
-00336 
-00328 
.00592 
-00681 
.00210 
.00359 
.00358 
.00359 
.00576 
.00667 
.00699 
-0ObLO 
.UO499 
-00351 . 00 I77 
.00246 
-00352 
.00609 
.00338 
.a0567 
.00650 
.00161 
.00226 
.00338 
.00637 
-00825 
.00893 
-005  I1  
-00589 
.00622 
.00541 
.00410 
.00268 
.a0185 
.00246 
.00444 
.on755 
.00822 
.OW93 
-00553 
-00556 
.Or3508 
-00385 
.U0243 
.00166 
.00256 
-00391 
.on738 
-00713 
-00503 
. 005*8  
.00576 
-00508 
.On386 
.00251 
.00164 
-00261 
.00457 
.00534 
.00585 
.OW16 
.00565 
.00447 
.00305 
.00185 

.003551 

.003I9I 

.002414 

.002439 
-002467 
-0022 I1 
.001701 
.OO 1305 
-001272 . 00 1652 
.001982 
.002065 
-001905 
.001514 
.OO 101 6 
.000801 
.000925 
.000903 
.OO 1630 
.001875 
.000578 
.000988 
-000986 
.000988 
-001586 
.001836 
-001924 
.001811 
.001374 
.OOOPbb 
.000487 
.000677 
-000969 
-00  1617 
.000930 
.001561 
.oo 1789 
.000443 
.000622 
.000930 
-001754 
-002271 
.002458 
.001407 
.OO 1621 
.001712 
.oo 1489 
.001129 
.000738 
.000509 
-000677 
.001222 
-002078 
.002263 
.oo I357 
.a01 522 
.OO I531 . 00 I398 
-001060 
.000669 
.000457 
.000705 
.001076 
.002032 
.001963 
.001385 
-001509 
.001586 
.Or31398 
.001063 
.000691 
.000451 
.On0719 
.OO 1258 
-001470 
-001610 
- 0 0  1696 
.oo 1555 
.001231 
.000850 
-000509 
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TABLE Vm. - TABULATION OF HEAT-TRANSFER MEASUREMENTS FOR CONFIGURATION 3 - Continued 

' h e m  
coup11 

1 
2 
3 
5 
5 
6 
7 
8 
9 

10 
11 
12 
13 
15 
15 
16 
17 
I 8  
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
44 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
7 0  
71 
72 
73 
74 
75 
76  
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

- 

I 

-92963 
.93425 
.V2617 
-92386 
.92445 
-93193 
9 1925 

-90540 
.92050 
-91695 
-91925 
-92501 
-92271 
-91578 
.PI405 
.92040 
.92445 
.93078 
-9 1809 
-91809 
.91405 
-93251 
.93309 
-92271 
.91751 
.PI521 
-92213 
-91232 
-91694 
.PO944 
.91694 
.91232 
.92847 
-93655 
.95751 
.91694 
-92040 
.91405 
-93366 
-93309 
-92213 
-93770 
-93482 
-92386 
.92328 
-92559 
.92155 
-91809 
.91925 
.92386 
.93943 
.93309 
.93828 
-92674 
-92271 
-91867 
-92 155 
.91405 
-91982 
-91290 
.92155 
.93251 
.93424 
.93655 
.93713 
-92213 
.94174 
.91982 
-92386 
.91463 
.PI232 
-91405 
.94116 
.9U693 
.92155 
-92386 
.92559 
-92213 
.91809 
1922131 91982 

- = 5,04 

590. 
592- 
577.1 
570.1 
577.1 
582. 
568- 
548.1 
551. 
553.1 
565.1 
575. 
513.1 
563. I 
551. 
547.1 
552.1 
554.! 
555. 
570.! 
538.' 
559.' 
575.! 
529. I 
554. 
562. 
512. 
571.1 
562.: 
548.1 
539.! 
542.1 
567-1 
582.1 
565-1 
553.! 
571.1 
537.1 
559.! 
574. I 
577.f 
576.1 
578.1 
556.1 
564. I 
570.€ 
567.1 
559.: 
550.1 
550.: 
573.5 
568.E 
574.1 
570.1 
553.1 
559.1 

561.5 
558.5 
548.5 
543.8 
566.5 
567.5 
572.E 
572.1 
553.1 
572-5 
571.1 
567. I 
555.5 
545.1 
539.5 
567-8 
577.5 
552.8 
561.5 
568.8 
566. I 
557.8 
551.1 
545.8 

~- 

565.e 

NSt 
IC-ft -0 -- 
Tt = 102O R; 

' b b u  

-0098' 
.00961 
.0078i 
.0062i 
.0071i 
.00701 
-00601 
.OO43! 
.0025i 
-00391 
.00531 
-00631 
.00631 
.005bi 
-00372 
.0020f 
-0025t 
.00221 
.0040C 
-00635 
.0017i 
.0026f 
.00511 
.00261 
-00381 
.0051! 
-00601 
.00612 
.00491 
-0036C 
-0016C 
.00211 
.00443 
.00551 

-00381 
.00612 
.00161 
.OD264 
.00520 
-00609 
.00522 
.00610 
.00351 
.00464 
.00570 

-00453 
.00316 

.OD461 

.00450 

.00580 
-00547 
.00331 
.00442 
.00510 
.0051S 
-00423 
.ooze2 
.00193 
.00414 
.00412 
.00465 
.OD474 
.00338 
.00449 
.00561 
.00544 
.00436 
.00298 
.00185 
.0036Z 
.00430 
.00341 
.00442 
.00573 
.00546 
.00445 
.00320 
.00225 

.0023e 

.0053a 

.0025a 

-_ 
.002713 
-002663 
.002162 
*001720 
.001983 
.001957 
.001670 
.001203 
.000711 
.001087 
.001477 
-001753 
.001764 
.001513 
.001031 
.000575 
.000680 
.000611 
.001106 
.001750 
-000476 
.000741 
.001137 
.000722 
.001070 
.001424 
.OO 1679 
.001692 
.OO I314 
.000996 
.0004b2 
.000600 
.001225 
.001513 
.000658 
.001054 
.001692 
.000455 
.000730 
.001438 
.DO1684 
.001443 
.001687 
.000976 
.001283 
.001576 
.001488 
.001253 
.000874 
.0007 I3  
.001291 
.001244 
,001327 
.001513 
.000915 
,001222 
.001410 
.OOl424 
.001170 
.000780 
,000539 
.001145 
.001139 
,001286 
.DO1311 
,000935 
,001242 
.OO 155 I 
.001504 
,001206 
,000824 
.000512 
,001001 
.001211 
000943 
001222 
001585 
001510 
001231 
000885 
000622 

- .  . 

.9244l 
-9325 
-9261 
-91631 
.9192! 
-9296: 
.9205I 
-9077 
-9186; 
-9105' 
.9117! 
-92041 
-92091 
.V1631 
-91631 
.PI751 
.914O! 
-93131 
.PI461 
-9157f 
.9117! 
.92271 
.9284i 
.92555 
.91291 
-90591 
.9175, 
.9054( 
-91805 
.9129( 
-9198i 
-9065t 
-92857 
.PI192 
.9440! 
.914O! 
.92444 
.91805 
.9358i 

.92155 
.9388t 
.92790 

-91463 
-92271 
-92155 
-92213 
.92559 

-99232 
-92963 
-93953 
-92271 
.PI002 
-90886 
-91521 
.VI117 
.92328 
.91925 
.V2963 
.93309 
-93078 
-93828 
-93136 
.PO771 
-93366 
.PI175 
.92213 
.PI694 
-91867 
-92098 
.94174 
.94347 
-90771 
.VI117 
-91809 
.PI867 
-91867 
.92386 
.V2732 

.9307e 

.913*e 

.9307e 

= 51& 

580.1 
589-1 
582.i 
560.! 
570.1 
580.!  
572. 
556. 
548. 
548. 
555. 
568.1 
572.1 
567.1 
559. 
549.: 
543.1 
557.1 
545. I 
569.! 
545.1 
550.' 
560.1 
5U8. 
543.1 
554.! 
565.1 
567.!  
567.1 
557. I 
559.1 
542.1 
566.1 
568. I 
563. I 
544.! 
573.: 
548.1 
558.1 
586.1 
582.5 
569.1 

545.5 
554.1 
567. I 
569.5 

560.1 

583. I 
577.5 
567.5 
560.5 
542.5 
550.1 
561.5 
568.1 
566.5 
559.1 
562.1 
575.1 
576.8 
565.8 
562.5 
541 . t  
564.8 
559.8 
569.5 
562.8 
555.1 
550.5 
577.1 
585.1 
540.8 
550.5 
563.1 
567.1 
564.1 
560.1 
555.8 

565.e 

566.e 

557.e 

- 

W s q  

.0088 

.0096 
-0089 
-0052  
-0064 
-0071 
-0067 
.0055 
.0025 
-0031 
.0055 
-0057 
-0065 
-0061 
.0048 
-0031 
.0025 
-0026 
-0028 
-00631 
-0031 
-0024 
-0035 
.0021 
-0027 
.0051 
-0055 
.0061. 
.0056< 
-0046 
.0030' 
-0023' 
.0041 
.00451 
-00251 
.0027 
.0060' 
-00301 
-0025 
-0065' 
.OD59 
-0039, 
.00435 
.0028! 
.00391 
.0051: 
-00561 
.0050i 
-00391 
.00321 
-00615 
.0064i 
.0036t 
.0040? 
-00265 
.0038( 
.0047f 
.0054t 
.00495 
.0038t 
.a0331 
.00551 
.00614 
.00344 
.0036? 
,00276 
,00379 
, 0 0 5 0 3  
,00543 
.00502 
,00381 
,00293 
,00506 
,00614 
00274 
00370 
00498 
00561 
00515 
00406 
0032 I 

.002221 

.002651 
-002445 
.00154i 
.001111 
-001971 
.00185i 
.001501 
.000695 
.00087i 
-00126( 
.001591 
-00 1772 
-00 1671 
.001331 
.000875 
.000704 
-00071E 
.000784 
-001734 
-000872 
.00066C 
-00098C 
.00059i 
.000754 
.00113t 
.001515 
.OO 1684 
.001551 
.001268 
.000839 

.001131 

.001238 

.000688 

.000746 

.001665 

.000825 

.000691 

.001802 

.001643 

.001092 

.oo 1208 

.000784 

.001084 

.001409 
-001552 
.OO 1395 
.001076 
.000892 
-00 I 703 
.001767 
-001007 
.001120 
.000740 
.001046 
-001315 
.001502 
.001362 
- 0 0  1062 
.000927 
-001533 
.001689 
-000947 
-000999 
.000759 
.001043 
.oo I384 
.001494 
.001381 
.001048 
. 000806  
.001392 
.OO 1689 
.000754 
.001018 
.001370 
.001544 
.001417 
.001117  
,000883 

.0006 sa 

-9188 
-9292 
-9269 
-9102 
-9125 
-9251 
.920S 
-9102 
-9182 
-9067 
-9050 
-9136 
.VI71 
-9171 
-9194 
-9200 
-9148 
-9309 
.9113 
-9131 
.PI48 
-9200 
.9240 
-921 1 
-9085 
-8992 
.V108 
.9021 
.9194 
.9159 
.9228 
-9079 
-9251 
.9223 
.9326 
.9096 
.9205 
.9205 
.9353 
.9378' 
.9171 
-9349 
.92281 
.9113 
.9090 
.91821 
.9211< 
.92631 
.933a: 
-9401' 
-9401; 
.9349i 
.9361; 
.9102: 
.90621 
.9027l 
.9096! 
.9102: 
.9269 
-9274C 
.93665 
-9315; 
-93435 
.93551 
.9240: 
.91481 
.93435 
.9102i 
.VZbO! 
.92461 
.93094 
.9315i 
.9407i 
.9453! 
.93435 
,92634 
-92634 
.9280t 
,93152 
,93669 
,93554 

a' = I. 
= 5,c 

568- 
585. 
585. 
549. 
560. 
575. 
514. 
562. 
552. 
537. 
543. 
558. 
567. 
568- 
565. 
556- 
554. 
560. 
538. 
564. 
552. 
556. 
552. 
543. 
535. 
541. 
555. 
562. 
568. 
562. 
556. 
541- 
561. 
546- 
551. 
535. 
566. 
555. 
557. 
571. 
566. 
563. 
545. 
536- 
546. 
559. 
567. 
572. 
578. 
603. 
589. 
593.1 
560.1 
541.' 
532.! 
537.) 
550.1 
564. 
569.1 
573.1 
500.! 
581.! 
589.1 
558.1 
546.1 
536.! 
555.1 
556.1 
ME.! 
576.1 
$74.: 
$80.1 
i83.1 
596.1 
551.f 
i54. I 
i62. I 
i72.1 
i78.1 
i84.9 
i91.5 

W s q  

.0075 
-0096 
-0103 
-0042 
-0059 
-0073 
.0077 
.0070 
-0029 
.0025 
-0035 
.0052 
-0063 
-0067 
-0059 
.0044, 
.00401 
.0033' 
.0020 
-00631 
.00411 
-0036 
.00301 
.00194 
.00171 
.0031. 
-0048 
.00591 
.0062' 
.0056 
-00381 
.a025 
.0038 
.00231 
.00201 
.00181 
.0058 
.0038( 
.00221 
.00391 
.0058! 
.a0361 
.0018i 
.0016i 
.00281 
.00455 
.0058C 
.0060$ 
.00551 
.00461 
-00861 
,01059 
,00311 
.00239 . 0 0  I43 
.0026 1 
.00401 
.00527 
,00550 
.00515 
,00675 
I 00793 
,00943 
,00275 
- 0 0  192 
00140 
00248 
00397 
00521 
00544 
00570 
00734 
00706  
00928 
00151 
00244 
00391 
00515 
00594 
00732 
00923 

- 

.00208 

.00264 
-00284 
.00116 
-00163 
.00200 
-00213 
.00192 
.00080 
.00071 
-00098 
-00143 
.00175 
-00186 
.00163 
.001211 
.0011 I 
.00092 
.000551 
-00  17 3. 
.00113' 
.00100' 
.00081' 
.00053' 
.00049l 
.000851 
-00132. 
-00163' 
.001731 
.00154. 
.001051 
.00070 
.00105: 
.00065; 
.00056 
.000501 
-001591 
.00106: 
.00062: 
.001081 
.001601 
.00100L 
.000501 
.000441 
.000771 
.00126i 
.00159! 
.00167! 
.00153i 
- 0 0  126! 
-00236: 
.002912 
.000855 
.000651 
.00039! 
.000718 
.001103 
.001449 
.oo 151: 
.00141t 
.001856 
. 002  I8 I 
.002593 
.000756 
.000528 
.000385 
,000682 
.001092 
- 0 0  1453 
.001496 
.001568 
,002019 
- 0 0  1942 
,002552 
,000415 
.000671 
,001075 
,001416 
,001634 
0020 13 
,002538 

___ 
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TABLE Ym. - TABULATION O F  HEAT-TRANSFER MEASUREMENTS FOR CONFIGURATION 3 - Continued 

(a) M = 3.51; R,,,,,,, = 5,040 lb/sq f t  

h e r "  
:ouple 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
1 1  
12 
13 
14 
15 
I6 
17 
18 
19 
20 
21 
22 
2 3  
24 
25 
26 
27 
28 
29 
30 
31 
32 
35 
34 
35 
36 
37 
58 
39 
40 
44 
60 
61 
62 
63  
64 
65 
66 
67 
68 
69 
70 
71 
72 
73  
74 
75 
76 
77 
78 
79 
80 
81 
82 
83  
84 
85 
86 
87 
88 
89 
90 
91 
92 
93  
94 
95 
9 6  
97 
9 8  
99 

.9126 
-9247 
.927O 
-9040 
-9057 
.9206 
-9201 
.9120 
.9103 
.9005 
.a982 
.9063 
.9120 
.9155 
-9218 
-9229 
.PI95 
.9189 
.PO63 
-9086 
-9183 
-9235 
.9114 
.9137 
-9017 
-8919 
.PO34 

.9229 
-9298 
.9109 
.9281 
.9183 
-9224 
-9160 
.9224 
.9252 
.9344 
.9396 
.9413 
.9430 
.9407 
-9373 
-9258 
.920 I 
-9074 
-9086 
-9103 
.9293 
.9281 
.9373 
-9350 

.9298 

.9304 

.9155 

.902€ 
-9178 
-9195 
.925€ 
.9281 
.9425 
-9465 
-9310 

-9126 
.9131 
.9195 
.9281 
-931C 

-9390 

. ~ j i a  

. w i e  

5,048. 

572.8 
594.8 
505.5 
548.8 
567.1 
582.5 
589.8 
584.8 
552.5 
540.1 
544.8 
558.1 
572.8 
581.1 
582.5 
577. I 
580.8 
558.5 
537.5 
569. I 
568.8 
579.8 
550. I 
544.8 
535.5 
534.1 
557.8 

559.5 
585.1 
568.1 
553.5 
539.1 
543. I 
554.1 
574.8 
592.5 
507.5 
b16.5 
518.5 
bO1.5 
517. I 
557. I 
545.5 
540.5 
547.5 
566.8 
584.1 
b06.5 
515.5 
b l 4 . l  
607.5 
b19.5 
562.1 
548. I 
546.1 
559.8 
556.5 
585.8 
598.5 
bO6.5 
606.1 
607.5 
627.8 
551.8 
551 .8  
560.5 
579.5 
596.8 
607. I 
608.1 

b/sq f t  

.00793 
-01069 
.01296 
.00412 
-00569 
-00757 
.00932 
-00989 
.00264 
.00254 
-00327 
.00485 
.00643 
.a0761 
.00742 
-00687 
-00696 
.00265 
.00212 
.00608 
-00572 
.00601 
.00232 
.00187 
.00174 
-00259 
.00408 

.00340 

.00501 

.00524 . 00 174 

.00069 

.00123 

.00278 

.00541 

.00863 

.01180 
-01166 
.01031 
.a0873 
-00877 
.00147 
.00082 
.00122 
-00273 
.00496 
.00880 
.01090 
.01278 
.01284 
.a1123 
.a1464 
.00284 
.00093 
.00122 
.00250 
.OO4b8 
.a0773 
.01036 
.01216 
.01205 
.00990 
.a1339 
.00145 
.00241 
.00443 
-00721 
.00994 
.01150 
.0119I 

.002180 

.002939 

.003563 

.001133 

.001564 

.002081 

.002562 

.002719 

.000726 

.000698 

.a00899 

.oo I333 

.001168 

.002092 
-002040 
.001889 
- 0 0  1913 
.000729 
.000583 
-001672 
- 0 0  1573 
.001652 
.000638 
.000514 
.000478 
.000712 
.001122 

.000935 

.001377 

.001441 

.000478 

.000190 

.000338 

.000764 

.001487 

.a02373 

.003244 
-003206 
.002834 
.002400 
.002411 
.000404 
.000225 
.000335 
.000751 
.OO I364 
.002419 
.a02997 
.a03513 
.003530 
.003087 
.004025 
.000781 
.000256 
.000535 
.000687 
.Or31287 
.002125 
.002848 
.003343 
.a03313 
.002722 
.003681 
.000399 
.000663 
.001218 
.001982 
-002733 
.003162 
.003274 

-9093 
-9236 
.9305 
-9018 
.9018 
.9190 
.9225 
.9185 
.PO76 
-8990 
.e961 
.9024 
.9099 
-9173 
-9265 
.9317 
.9294 
.9167 
.PO58 
-9070 
-9265 
.9340 
.9145 
.9173 
-9076 
.8949 
.9030 
.a955 
.PI90 
.9213 
.9317 
.9162 
-9322 
.9271 
.94bb 
-9133 
.9127 
.9271 
.9322 
-9403 
.9110 
.9340 
.9437 
.9340 
-9225 
-9225 
-9254 
-9357 
- 9 4  60 
.9483 
.9529 
.PSI8 
.9282 
.927I 
.9294 
.9150 
-9087 
.PO76 
-9288 
.9322 
.9431 
.9431 
.9500 
-9322 
.9627 
.9374 
.9506 
.9104 
.9167 
.9196 
.9294 
.9340 
.9512 
.9552 
.9420 
.9345 
.PI90 
-9127 
.9190 
.9311 
.9368 

5,041 

i72.1 
599.8 
518.8 
547.5 
559.8 
585.8 
501.8 
503.8 
547. I 
535.8 
538.8 
556.1 
574.8 
589.5 
597.1 
599.1 
504.1 
551.8 
535.5 
570. I 
$86.8 
501.8 
551.1 
542.8 
534.8 
533.8 
551.8 
565.5 
584.5 
586.8 
585.8 
572.5 
597.5 
552.1 
556.5 
537.5 
569.5 
580.5 
578.1 
505.8 
567.8 
559.8 
555.8 
551.8 
555. I 
574.8 
596.1 
506.8 
5 1 1 . 1  
517.1 
537.5 
517.1 
557.8 
548.1 
547.8 
54k.8 
557.1 
585.5 
509.8 
520.5 
528.8 
526.8 
546.1 
561.5 
570.8 
152. I. 
567.8 
554.8 
580.5 
598.5 
514.5 
524.5 
526.5 
547.8 
557.8 
556.1 
562.5 
579.1 
596.5 
513.5 
529.5 

lbjsq ft  

.a0783 

.01130 

.a1519 

.00395 
-00563 
.00805 
.01119 
.01307 
.00216 
.00230 
.a0299 
.00461 
.00659 
.00850 
.00937 
-00973 
.01004 
.00190 
.00150 
.a0593 
-00759 
.00856 
.00177 
.00106 
.00125 
.00220 
.00372 
.00537 
.00678 
.00717 
.00657 
.a0638 
.a0754 . 00 154 
.0008P 
.00120 
.00511 
.00590 
.00511 
.00689 
.00484 
-00184 
-00088  
. 0 0 1 l 2  
.00223 
.a0416 
.00495 
-00541 
.a061 I 
-00677 
.01285 
.00906 
.00151 
.OOlOP 
-00096 
.00211 
.00411 
.00781 
.01136 
- 0  1482 
-01573 

-01975 
.a0219 . 00 132 
-00118 
.a0195 
-00371 

.01026 

.01302 

.a1391 

.Old48 

.O181P 

.00137 
-00  188 
.00353 
.00611 
.Or3965 
.01219 
.01277 

.a I 502 

.0067a 

~ 

.002160 
-0031 17 
-004190 
.oo 1089 
-001553 
.002220 
-003086 
.003605 
.OW596 
.000634 
-000825 
.001272 
-001818 
-002344 
.002584 
-002684 
-002769 
-000524 
.000414 
.001636 
.002093 
-002361 
-000488 
.000292 
.000345 
.000607 
.001026 
.001481 
.001870 
.001978 
.oo 1812 
-001760 
.002080 
.000425 
.000245 
-000331 
. O O  I409 
.001627 
.001409 
.OO 1900 
.001335 
-000508 
.000243 
.000309 
.0006 15 
.001147 
.a01365 
.001k92 
.001685 
-001867 
.003544 
-002499 
.000433 
.000301 
.000265 
-000582 
- 0 0  1 1  34 
.002154 
.003153 
.004088 
.OW339 
-004143 
-005447 
.000604 
.000364 
.000325 
.000538 
.oo 1023 
-001848 
.a02830 
-003591 
.003837 
.a037 I8 
.005017 
.000378 
.000519 
.000974 
-001702 
.002662 
.003362 
.003522 

~ 

I 
~ 

.9079e 

.92284 

.93421 

.9039t 

.9017C 

.PI941 

.92684 

.92621 

.9131? 
-90684 
.PO227 
.9057c 
.91198 
. 9 2 1 l ?  
.93421 
.94221 
.9417C 
-92341 
-91421 
-9097C 
.9377c 
.94684 
.9194I 
.92221 
.914811 
-901 l i  
.9057c 
.8988h 
-9239E 
.93021 
.9457c 
-93021 
.9445< 
-9279E 
-94684 
.91827 
.PI991 
.9519( 
-95021 
-95081 
.9217C 
.9177[ 
.9377[ 
.95311 
.922811 
.91821 
.91884 
.93084 
.94395 
.95021 
-9611: 
.96051 
.92621 
-93541 
-92911 
-91651 
.PO851 
.PO512 
.9297c 
.9377c 
-95027 
.9525t 
.9599$ 
.9245< 
-94111 
-92451 
.9417C 
-90391 
-9125I 
.9 I884 
.9337c 
.9405t 
.9599( 
.964St 
.9337c 
.9291: 
.9177[ 
.PI084 
.9I99€ 
.93541 
.94342 

= 5,042 
~ 

564.8 
595. I 
621.1 
545.5 
561.1 
583 .5  
604.8 
611.8  
546.8 
540.1 
540.1 
553 .8  
572 .8  
590 .8  
603.8 
610.5 
617 .5  
549 .8  
540.1 
568.5 
597 .8  
615.1 
546.8 
544.8 
539.8  
535 .8  
550.1 
564.1 
586.8 
593 .8  
596 .8  
587.5 
610.1 
555.5 
558. I 
541.8 
569.5 
595. I 
593.1 
613 .8  
568.8 
547. I 
552.5 
551.8 
549.5 
567.8 
591.8 
612 .8  
631.1 
637.1 
644. I 
618.1 
549 .8  
549.8 
546. I 
542.5 
553. I 
568.8 
602 .8  
620 .5  
631.8  
635 .8  
639. I 
551.1 
554. I 
544.5 
557. I 
544 .8  
569.8 
592 .8  
614 .8  
629 .5  
635. I 
6 5 U .  I 
553. I 
551.5 
551.8 
565. I 
589 .8  
612 .5  
630.1 

bjsqft 
.00689 
.01079 

.00326 

.00531 

.008 I3 

.012ou 

.U1498 
- 0 0  170 
.a0189 
-00241 
.00427 
.00657 
.U0900 
.a1053 
.01160 
.a1229 
-00136 
.00113 
.a0578 
-00889 
.01030 
.00121 
.00100 
.00101 
.00175 
-00339 
.OW27 
.a0727 
-00780 
-00723 
.uo744 
.00964 . 00 149 
.00089 
.00112 
.00453 
.00539 
-00584 
.DO901 
-00387 
.00146 
-00075 
.L10088 
.a0187 
.00427 
.00789 
.a1331 
.01734 . 0 I882 
- 0  I863 
.008 I6 
.00125 
.00063 

.00136 

.00322 

.00641 

.OO979 

.a1496 
-01643 
-01817 
.00699 
.00153 
.00070 
.00076 
.a0152 
.00300 
-00598 
.00943 
-01353 
.01473 
.01539 
.a2283 
.00124 
.00148 
.00292 
-00533 
.00904 
.01208 
.01430 

.a i705  

.a0075 

- 

- 
- 0 0  1902 
.002978 
.004706 
.000900 
.001466 
.002244 
.003323 
.004 135 
.000469 
.000522 
.000665 
.Or31179 
.001813 
.002484 
.002907 
.003202 
.a03392 
.000375 
.000312 
.a01595 
.002454 
-002843 
.000334 
.000276 
.000279 
.000483 
-000936 
.001455 
.002007 
.a02 153 
.001996 
.002054 
.002661 
.000411 
.000246 
.000509 
.001250 
.ou  1488 
.001612 
.002487 
.001068 
.000403 
.000207 
.000243 
.000516 
.001179 
.002 178 
.a03674 
.004786 
.005195 
.005 I42 
.002252 
-000345 
.000 I74 
.000207 
.a00375 
.000889 
-00 1769 
.002702 
.004 I29 
.a04535 
.005015 
.oo 1929 
.000422 
.000193 
.0002 10 
.000420 
. 000828  
.001651 
-002603 
.003735 
.004066 
.004248 
.006302 
.000542 
.000409 
.000806 
-001471 
-002495 
.003335 
.a03947 

69 



TABLE VIII. - TABULATION O F  HEAT-TRANSFER MEASUREMENTS FOR CONFIGURATION 3 - Continued 

_ _ ~  = 5,042.0 

rberrut 
coup1r 

- 
I 
2 
3 
4 
5 
6 
7 
8 
9 
IO 
I I  
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
2 5  
26 
27 
28 
29 
30 
3 1  
32 
33  
34 
35 
36 
37 
38 
39 
40 
44 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73  
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93  
94 
9 5  
96  
97  
98 
99 

lb/sq, 

(a) M = 3.51; = 5,040 lb/sq ft 

~ 

.9146 

.9289 

.9444 

.9152 

.9106 

.9272 

.9369 

.9404 

.9289 
-9238 
.PI75 
.9175 
.9220 
.9324 
.9495 
.9599 
.9599 
.9409 
.9352 
.9220 
.9558' 
.9650' 
.9381 
.94551 
-9352 
.9220' 
.9226< 
.9140 
.94211 
.9513 
.96731 
.9478' 
-9621' 
.9461! 
.9667. 
.93751 
.93241 
.9656. 
.9656. 
.9679: 
.92431 
.9679: 
.?633. 
-95241 
.9427 
.93291 
.9289; 
.9409I 
.957oi 
-96441 
-97591 
.96961 
.9782i 
-9616: 
.95011 
.9375( 
.9255! 
.9157< 
.93921 
.9501( 
.96441 
.9673L 
.9753( 
.9742; 
-9719: 
.9467i 
.9644t 
.92381 
.9243t 
.92954 
.94551 
.9536C 
.9747$ 
.9788C 
.9501t 
.94615 
.93465 
.9226E 
.92891 
.94615 
-95646 

562. I 
591.: 
623.5 
55s.1 
554.5 
582.1 
607.5 
6 l8 . t  
551.5 
546.5 
543.E 
554.e 
572.e 
594. I 
611.E 
620.E 
629.5 
556.3 
549.5 
570.1 
608. I 
626.8 
555.8 
555.8 
551.5 
544.8 
554.8 
561.8 
597.1 
601.5 
b08.1 
599.5 
633.5 
560.5 
567. 8 
550.8 
571.1 
608.8 
504.8 
526.1 
571.5 
570.8 
565.8 
562.1 
559.1 
564.1 
580.8 
507.8 
531.5 
539.8 
550.1 
519.8 
575.5 
564.5 
558.8 
553.5 
i53.5 
i66.5 
500.5 
122. I 
136.1 
542.5 
127.1 
i77.5 
571.8 
557.8 
i69.1 
i51. I 
i68.5 
i90.8 
,16.5 
,27.1 
i43.1 
538.8 
i61.8 
i59.8 
i60.5 
~ 6 4 . 1  
i87.5 
B12.8 
~27.5  

.00581 

.0093: 

.0156! 

.no281 

.0045. 

.0073; 

.Oll4i  

.01521 

.a015 

.00131 

.00191 
.0036i 
.00591 
.0087! 
.01051 
.01181 
.01331 
.0011( 
.00081 
.a053 
.0090: 
.0114l 
.00125 
.0008( 
.on085 
.00131 
-0027s 
.00445 
.0062! 
.00711 
.oo7oe 
.00805 
.00954 
.00121 
.0007? 
.00091 
.004It 

.00661 

.00540 

.00100 

.00074 

.00114 

.00171 

.00333 

.00632 
.01054 
.01262 . 0 1640 
.01798 
-00836 
.a0093 
.00074 
.00091 
.DO129 
.00264 
.a0538 
-00907 
.a1297 . 0 1490 . 0 1728 
.00722 
-00 135 
.00086 
.00095 
.00128 
.00246 
.a0494 
.00865 
.a1235 
.01425 
-01551  
.00866 
.00118 
.00150 
-00236 
.a0439 
.a0749 
.a1115 
.01364 

.0069e 

. o i o i n  

.001604 

.002577 

.004328 

.000791 

.Or31253 

.002024 

.003172 

.004203 

.000418 

.000382 

.000536 

.001015 

.OO I654 

.002420 
-002926 
.003266 
.003689 
.00032l 
.000232 
.001466 
.002503 
.003155 
.000346 
.000221 
.000235 
.000362 
.000772 
.00123I 
.001723 
.001966 
.001958 
.002226 
.002638 
.000340 
.000202 
.000252 
.001150 
.001930 
.oo 1828 
.a02793 
.oo I493  
.Or30277 
.000205 
.000315 
.000473 
.000921 
.001748 
.002915 
.003490 
.004535 
.004972 
.002312 
.000257 
.000205 
.000252 
.a00357 
.000730 
.OOl488 
.002508 
,003587 
.004120 
,004778 
,001997 
,000373 
,000238 
.000263 
,000354 
,000680 
,001366 
,002392 
,003415 
,003941 
,004289 
,002395 
,000326 
,0004 15 
,000653 
.001214 
,002071 
,003083 
,003772 

.931 

.942 

.957 
-927 
.921 
-935 
-944 
.950 
-927 
.925 
.924 
.923 
.9251 
.935 
.955 
-970. 
.971' 
.943 
.939 
.923' 
.967( 
.980' 
.947. 
.948! 
.942' 
.930 
.926 
.PI21 
.93a: 
.950: 
-9731 
.961( 
.978: 
-9581 
.971. 
.9451 
-926'  
.967C 
-978; 
.985! 
.9201 
-9651 
-962: 
-9561 
.9491 
. 9 m i  
-9311 
.9431 
.962i 
.9721 
.9885 
.PPI1 
.974i 
-957t 
.9501 
-9421 
.9341 
.9244 
.947c 
.961C 
.977t 
.9851 
.994i 
.975? 
.967? 
.949t 
.9702 
.9342 
-9353 
.94lO 
.9599 
.9702 
.9925 
.9942 
.9530 
.9519 
.9450 
-9336 
.94lO 
-9599 
-9725 

= 5,O 

558 .  
577. 
610. 
551.1 
554. 
569.' 
589.1 
609.' 

546. 
544.1 
550. 
562. 
588.1 
605.1 
619.! 
632. 
557.1 
554. 
563.1 
629.! 
643. 
559.1 
559.! 
555.1 
549.1 
556.1 
555.!  
587.1 
613.1 
628.1 
631.1 
646.1 
566.1 
571.1 
556.1 
562.1 
633.1 
642.1 
655.1 
560.5 
567. I 
564.1 
565.1 
559.1 
559.1 
573.t 
598.5 
618.E 
635.1 
649.E 
664.5 
571.E 
561.1 
558. I 
554.1 
553.5 
560.8 
592.1 
615.8 
638. I 
649.8 
668.1 
577.5 
568.8 
559.1 
571.8 
553.1 
565.5 
585.8 
613.1 
b 3 2 . 8  
643.8 
665.8 
563. I 
562. I 
559.5 
567.1 
582.8 
509.1 
533.1 

550.; 

': 

.0030i 

.0049i 

.0078i 

.0015i 

.0025.' 
-0042i 
.0069& 
.0088l 
.00121 
.00104 
.0011& 
.0022t 
-0039t 
-0062t 
.0083$ 
.0097t 
.01045 
.00114 
.0010t 
.a0432 
-01062 
.01163 
.OOIO€ 
.00107 
. O O I O E  
-0013t 
.a0245 
.00434 
-00722 
.00926 
-01095 
-01204  
.01284 
. G O 1 0 3  
.a0094 
.OOO96 
-00425 
.a1156 
.01218 
.a1363 
.00448 
.a0079 
.00068 
-00089 
-00127 
.00215 
-00452 
.a0732 
.a0995 
.01108 
.01264 
.Ol652 
-00075 
.a0059 
-00084 
.00102 . 00 178 
.00405 
.a0671 
.00963 
.01 106 
. 0 1 3 5 1  . 0 1722 
.00141 
.00086 
.00101 
.00111 
.00167 
.00389 
.a0664 
-00967 
.01097 
,01303 
-02032 
.00129 
.00142 
-00183 
,00341 
800b09 
,00874 
.a1074 

.000850 
-001376 
.002165 
.000435 
.000701 
.001185 
.001922 
.002439 
-000354 
.000288 
.0003 16 
.000631 
.001096 
.a01739 
.002323 
.002702 
.002893 
.000316 
.000299 
.001196 
.00294I 
.003220 
.000299 
.000296 
.000299 
.a00377 
.000678 
.oo 1202 
.a01999 
.002564 
.003032 
.a03334 
.003555 
.000285 
.000260 
. 000266  
.001177 
.003201 
.a03372 
,003774 
.001240 
.000219 
,000  188 
.000246 
,000352 
.000595 
,001252 
,002027 
,002755 
,003068 
,003500 
,004574 
.000208 
,000 163 
,000233 
,000282 
,000493 
001121 
001858 
002666 
003062 
003741 
004768 
000390 
000238 
000280 
000307 
000462 
001077 
001839 
002677 
003037 
003608 
005626 
000357 
000393 
000507 
000944 
001686 
002420 
002974 



TABLE VIU. - TABULATION OF =AT-TRANSFER MEASUREMENTS FOR CONFIGURATION 3 - Continued 

hermi 
:oup1r 

I 
2 
3 
4 
5 
6 
7 
8 
9 
10 
1 1  
12 
13 
I4 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
44 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69  
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
P O  
91 
92 
93 
94 
95 
96 
97 
98 
99 

(b) M = 3.51; pt,nom = 7,200 lb/sq ft  

-97152 
.9538( 
-93393 
-97601 
.96121 
.95101 
.93lOE 
.92254 
-97945 
.9755c 
-97095 
.9607C 
.94304 
.93051 
.94132 
.9544.! 

-98234 
.9755c 
-93734 
.95891 
.96525 
.97601 
.97778 

-96861 
.96013 
-93671 
.94019 
-94817 
.96981 
.96240 
.96753 
.97664 
.99430 
.97493 
.99247 
.96639 
.9823* 
.97778 
.93905 
.98348 
.PI949 
.97436 
.96810 
.95500 
.9CIPO 
.94873 
.96981 
.98006 
-99145  
.97493 
-98291 
.97095 
.97325 
.?bo70 
.WE17 
.92766 . 94 I35 
.95329 
-96867 
.Pa576 
.97892 
.98234 
-98120 
-96753 
-97835 
-94019 
.93450 
.93905 
.95557 
.964I1 
.99658 
1.00000 
-96411 
-95899 
-94475 
.93336 
.94589 
-96468 
-97380 

.9515e  

.97550 

= 7,01 

646.1 
617.1 
575.1 
646.5 
621.: 
600. I 
568.1 
552.1 
640. I 
638.f 
635.5 
620.5 
594.5 
568.1 
561.E 
567.5 
569.f 
649.E 
665. I 
595.1 
569. I 
578.1 
657.5 

651.E 
646. I 

598. I 
577.5 
569.1 

571.5 
578.5 
650 .  I 
669.1 
661.1 
602.5 
572.5 
583.1 
583.1 
600.8 
653.8 
652.8 
661.5 
645.8 
622. I 
593.1 
584.8 
579.8 
580.1 
585.5 
580.8 
651.1 
645.1 
659.8 
646.5 
624. I 
579.1 
568.1 
569.8 
573.8 
583.5 
585.8 
650. I 
656 .8  
647.5 
647.8 
608.5  
580. I 
565.1 
571.8 
572. I 
591.5 
613.5 
653.8 
644.1 
608.5 
578.5 
568.8 
578.8 
580.5 

649. e 

637.e 

575.e 

.01311 

.00941 

. a 0 5 3  

.0122. 

.0109' 
-00751 
.00441 
-0024: 
.0124' 
.0126! 
.0121' 
.a103 
-0071' 
-0041r 
.a0201 
.0014! 
.0019: 
.01461 
.OI494 
.ooa1; 
.0013. 
.0019I 
- 0  1531 
.a159 
.a161 
.0155( 
-01221 
-00871 
.0050; 
.00261 
.0013: 
.00141 
.a0181 . 0 160; 
.Ol461 
-0159: 
-00891 
.0011: 
.00131 
.00151 
.0089i 
.0157i 
.01641 . 0 1651 
.a1585 
.0117( 
.0070( 
.00401 
.0018< 
.0010: 
. 0008!  
.00141 
.a1512 . 0 1581 . 0 1622 
.0144C . 0 1093 
.0064C 
.0031C 
.0014! 
.00104 
.OOlOt 
.00184 
. O l 4 9 5  
.01401 
.a1661 
.0142c 
,01075 
.0058E 
.OW94 
.0015f 
.00131 
.a0129 
.0038C 

.01424 
,00976 
.0058C 
.00292 
.00179 
.a0154 

.oi63e 

.002600 

.a01866 

.001066 
-002425 
.002 181 
.001489 
.000889 

.002479 

.002511 

.00241P 

.002058 

.001423 

.000887 

.000401 

.a00288 

.000381 
-002910 
.002973 
.001612 
.000264 
.000385 
.003049 
.003158 
-003197 
.003076 
.002437 
.oo I735 
.000996 
.000516 
.000264 
.000286 
.000369 
-003180 
.002916 
-003162 
- 0 0  1782 
-000224 
-000266 
-0003 I4 
.001780 
.003116 
.003271 
.003285 
-003146 
.a02334 
-001389 
.000802 
.000369 
.000202 
.000169 
.000280 
.003001 
.003 150 
.003219 
.002858 
-002169 
-001270 
.000615 
.a00288 
.000206 
.000210 
.000365 
-002975 
.a02793 
.a03309 
.002818 
-002142  
.001167 
.000584 
.000314 
.000260 
.000256  
.000754 
-003251 
-002828 
.001937 
.001151 
.000580 
-000355 
.000306 

.o00480 

.9537e 

.94009 

.PI955 
-95778 
.94694 
.93952 
.PI784 
-90757 
-95721 
-95541  
.95435 
.9475I 
-93153 
.91556 
.91613 
-92691 
-92468 
.96177 
-95663 
-92526 
.92291 
.92126 
.95606 
-95721 
.95721 
-95207 
-94522 
.92297 
.92126 
-91898 
.93552 
-91841 
.PI784 
.95778 
.97318 
.95435 
.92640 
.93838 
.99465 
.92925 
.92640 
-96976 
.965IP 
.96120 
.95721 
.94751 
.93438 
.93324 
.94922 
.95949 
.96462 
.92868 
-96519 
.95378 
.95835 
.94865 
.94009 
.91841 
.P2354 
.93210 
.PI4808 
.94808 
.93153 
.96262 
.96291 
.95262 
-96519 
.93153 
-92354 
.92126 
-93895 
.94922 
.96519 
.96234 
.94979 
.94694 
.93610 
.92354 
-93153 
.95435 
.96519 

= 1,21 

647.1 
619.e 
579.8 
648.5 
628. I 
607.5 
571.1 
550.5 
617.8 
626.8 
630.5 
620.5 
597.5 
568.1 
555.5 
554.5 
559.8 
611.1 
624.8 
592.5 
550.8 
557.5 
601.5 
605.1 
621.5 
622.8 
615. I 
589.8 
568.8 
553.1 
556.1 
597.8 
555.8 
595.  I 
610.5 
618.1 
591.5 
554.5 
562.5 
562.1 
588.8 
664.1 
656.5 
663.8 
653.8 
633.5 
601.8 
577.5 
568.5 
569. I 
569. I 
560.5 
652.8 
653.1 
655.1 
645. I 
626.5 
588.1 
566.1 
555.5 
561.1 
561.5 
565.5 
651.1 
646.8 
650.1. 
653.8 
619.1 
587.5 
562.5 
563.1 
562.8 
575.1 
595.1 
654.1 
641.8 
619.1 
585.8 
568.1 
573.5 
578.8 

.0196: 

.0134i 

.00811 

.a1551 

.a1335 

.a0981 

.OObOi 

.a0355 . 0 I 045 

.0119( . 0 I281 

.a1125 

.00852 

.00541 

.00265 

.a0195 

.0024! 

.0080( 

.a1131 

.0084! 

.001*! 

.00235 

.00661 

.0075C 

.0099( 

.0107! 

.0098( 

.Or3785 

.a0491 

.0025$ 

.00121 

.0016! 

.a0242 

.0052E 

.00615 

.a0934 

.00805 

.0009E 

.Oil144 
-00234 
.00715 
.0177f 
.01961 
.a2032 
.a1801 
.a1351 
.a0911 
.00487 
.00197 
-00099 
.00071 
.a0221 
.01860 
.01869 
.02119 
.ole79 
-01417 

.a0437 

.a0174 

.00098 

.00095 

.a0277 

.Ole05 

.01688 
-02084  
- 0  1660 
.01394 
.a0767 
.00417 
.a0187 
.00109 
.00152 
.00430 
-02006  
- 0  1 730 
.01264 
.Or3763 
.00416 
.00241 
-00215 

.ooalro 

~ 

~ 

-003807 
.002600 
.oo 1579 
.003023 
.002598 
.001917 
-001178 
-000697 
.002035 
.002321 
.002495 
.002 I91 
.001653 
.001063 
.000522 
-000386 
.000471 
.001564 
.002194 
.OO I636 
.000281 
.000456 
.001296 
.001455 
. O O  I921 
.002086 
.001901 
.001531 
.000964 
-000503 
.000235 
.0003 16 
.000470 
.001024 
.001193 
.a01812 
.001562 
.ooo I PO 
.000279 
.000454 
.a01 387 
.003450 
.003805 
.Or33943 
.a03506 
.002637 
.001779 
.000945 
.000382 
.000192 
.000153 
.000429 
.a03609 
.003626 
.0041 I I 
.003646 
.002749 
.001630 
.000848 
.000338 
.ooo 190 
.OOO I84 
.000537 
.a03502 
.003275 
,004043 
,00322 1 
,002705 
.a01488 
. 000809  
.a00363 
.0002 1 I 
,000295 
.000834 
,003892 
,003357 
,002452 
.001480 
.000807 
,000468 
,000417 

~ 

I 

.94348 

.93435 

.91608 

.94405 

.93720 

.93263 
- 9 1  151 
.PO067 
.94120 
.94063 
.94120 
.93777 
.92464 
.PO980 
.PO809 
.91722 
.91551 
.94519 
.94120 
.91779 
.90923 
. P I 2 6 5  
.94063 
.PSI20 
.94063 
.93720 
.93435 
. P I 5 5 1  
.PO866 
.90295 
.91950 
.PO466 
.91208 
.94462 
.96232 
.94120 
.92578 
.93092 
.93378 
.92293 
.92350 
.95661 
.95204 
.95033 
.94919 
.93834 
.92407 
.92179 
.93663 
.95147 
.$'bo03 
.92807 
-95204 
.94005 
-94691 
.94005 
.93378 
.91437 
-91551 
.92007 
.93891 
.96289 
.92407 
.95033 
.94976 
.92348 
-95946 
.92864 
.92007 
.PO923 
.92007 
-92978 
.96403 
.94462 
.NO63 
.94063 
.93320 
-92007 
.9183b 
.93492 
.94576 

~ 

= 7,19 

648.8 
620.5 
583.5 
632.8 
623.8 
607.1 
579.8 
551.1 
603.8 
615.5 
622. I 
616.5 
596.5 
568.5 
549.8 
553.1 
563.5 
596.8 
614. I 
591.5 
541.1 
561.8 
588.1 
59*. I 
611.5 
615.8 
611.1 
588.8 
565.8 
546.5 
544.8 
541.5 
564.8 
584.8 
599.8 
610.5 
593.8 
550.1 
556.8 
568.5 
597.8 
656.1 
655.1 
650.5 
640.1 
612.5 
586.8 
573.5 
560.8 
563.8 
570.1 
571.5 
649.8 
636. I 
648.5 
647.5 
628.5 
594.5 
568.8 
550.8 
553. I 
571.5 
569.1 
641.1 
636.8 
644.8 
652.1 
623.5 
594.1 
562.8 
550.5 
551.1 
574.5 
591. I 
648.1 
639.8 
623.5 
593.1 
567.5 
563.8 
567.8 

~ 

lb/sq E 

.02 170 

.U1529 

.00954 . 0 I 687 

.01981 
-01091 
.OOb9E 
-00437 
.00999 
.01198 
-01294 
.01178 
.a0917 
.OOb13 
.00354 
.a0275 
.00316 
.00741 
.a1118 
.a0922 
.00164 
.00328 
.a0598 
.00716 
.01032 
.01070 
.01120 
-00860 
.00551 
.a0331 
.00138 
.GO193 
.003l1 
-00468 
-00540 
.00979 
.00820 
.a0115 
.00156 
.00340 
.a0791 
.a1979 
-02149 
.02283 
.01791 
.01174 
.00761 
.00460 
.00222 
.00127 
.a0125 
.a0296 
.a1857 
.a1935 
-02453 
.02222 
.a1697 
.01078 
.00544 
.00221 
.00103 
.00117 
.00298 
.a1912 . 0 1740 
-02378 
.02027 
.OlbbO 
-00994 
-00522 
.00243 
.OOll7 
.00136 
.00415 
.02224 
-02118 
.a1586 
.00990 
-00523 
.00298 
.0022* 

.004222 
-002975 
.001856 
.003282 
.a02882 
.002123 
-001 358 
-000850 
.a01944 
.002331 
.002518 
-002292 
.oo 1784 
.OO 1193 
.000689 
.000535 
.000615 
.OOl442 
.002 175 
.OO 1794 
.000319 
.000638 
.001164 . 00 I393 
.002008 
.a02082 
.002 179 
-001673 
.001072 
.000644 
.000269 
-000376 
.000605 
.000911 
.001051 
- 0 0  I 9 0 5  
- 0 0  1595 
.000224 
.000304 
.000662 
.001539 
.003851 
.004 181 
.004442 
-003485 
.a02284 
.001481 
.Or30895 
.000432 
.000247 
.000243 
.a00576 
.003613 
.003765 
-004773 
.a04323 
.003302 
.002097 
.OO 1058 
.000430 
.000200 

.000580  

.a03720 

.a03386 

.a04627 
,003944 
.OOJ230 
.oo 1934 
-001016 
.On0473 
.000228 
.000265 
.000807 
.004327 
.00*121 
.003086 
.001926 
.001018 
.000580 
.000436 

.00022n 
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- 
berm, 
:oupl€ 

1 
2 
3 
4 
5 
6 
7 
8 
9 
IO 
11 
12 
13 
I 4  
15 
16 
17 
I 8  
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
44 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

~ 

.9372 
-9326 
.PI66 
.9349 
.9309 
.9297 
-9103 
.E989 
-9292 
.9286 
.9309 
.9309 
.9212 
-9069 
.PO40 
.9103 
-9063 
-9366 
.9303 
.9143 
. 9 0 G  
-9023, 
.9394 
.93948 
-9303' 
-9280 
.9280 
.91381 
.90981 
.9000' 
-9115 
.a9431 
.PO121 
.9389 
-9543. 
.92971 
-9200' 
.9143 
.9172; 
.9092 
.PI951 
.9440! 
.9417 
.9349. 
.9326 
.92751 
.91491 
.9080' 
.VI03 
.9 1771 
-93721 
.91201 
.9417' 
.9309; 
.93941 
.9292 
-9229. 
.9046t 
.9018 
.E9321 
.PO121 
.9206! 
.9166! 
.9406: 
.9406: 
-93831 
.9566' 
.92971 
.9263! 
.9149I 
.92231 
.9366! 
.96061 
.95371 
.9349; 
.9366! 
.P320t 
.9212i 
.91431 
.92401 
.9343: 

= 7,01 
~ 

633.: 
618.1 
587.1 
619.1 
615.1 
611.1 
574.5 
553.1 
586.1 
600. I 
610.5 
609.8 
594.f 
570.5 
55o.e 
5 5 2 6  

2:: ; 
599.e 
589.e 
539.1 
561.5 
581.8 
584.1 
598.5 
604.5 
604.8 
586.1 
568.5 
548.5 
542.5 
540.5 
558.5 
593.5 
595.8 
598.1 
591.8 
544.1 
550.8 
567.8 
596.8 
639.5 
632.5 
607.5 
603.8 
597.8 
581.5 

548.8 
546.5 
560.5 
562. I 
b27.1 
621.1 
616.5 
b00.5 
591.8 
571.1 
554.8 
535.1 
533.5 
557.5 
559.5 
525.5 
521.0 
541.5 
543.5 
517.5 
i96.5 
568.8 
557.8 
i54.1 
i75.8 
593.5 
534.1 
$35.5 
$26.5 
502.5 
i81.1 
i60.8 
i61.5 

562.8 

__ 

.. 

& I  4 Nst 
:c-it2-0 

~ 

Tt = '704' R; 
lb/sq ft 

-0185: 
.01451 
-0098 
-0136 
-0130, 
-0103, 
-0071 
.0048! 
.a0761 
.a096 
.0110 
.01071 
-0089. 
-0063: 
-00391 
.0033< 
.0040: 
.0053: 
.0090! 
.0087i 
.OOl9I 
.OO401 
.0043i 
.0050i 
.0085( 
.00961 
.a0951 
.a0821 
.a0554 
.a0351 
.00171 
.0023< 
-0037C 
.0070t 
.00505 
100853 
.0081t 
,00174 
.00195 
,00361 
,0078C 
,01521 
.a1591 
.0108S 
.0095( 
.0084I 
,0068s 
.0046! 
,0026C 
.0015C 
.0015t 
.0035? 
.0140! 
,01459 
,01187 
,00922 
,00766 
.00612 
.00411 
.00211 
,00106 
,00263 

,01362 
,01299 
,01841 
,01715 
,01362 

,00527 
,00260 
00113 

,00432 
02005 

,01919 
,01653 
,01079 
00661 
,00379 
00233 

,002ee 

,00879 

, 00 I 98 

.003659 

.OOZE76 

.002701 

.002580 

.002047 

.001416 

.000958 

.001513 

.001906 

.002175 

.a02114 

.a01764 

.001249 

.000770 

.000664 

.000794 

.OO 1051 

.a01788 

.oo 1733 

.a00393 

.000802 

.000853 

.000992 

.001679 

.OO I910 

.001889 

.OO 1622 

.001094 

.000705 

.000344 

.000466 

.000731 

.a01395 
-000998 
.001685 
-00 1612 
.000344 
-000385 
.000721 
.OO 1541 
.003017 
.003147 
.a02151 
-001877 
.001669 
.OO 136 1 
.000915 
.000514 
.000296 
.000308 
.000697 
.a02772 

.002345 

.oo 182 1 

.OO I513 

.001209 

.000812 

.000429 

.000209 
-000520 
.000569 
.00269 I 
.002566 
.003653 
.a03388 
.002691 
.a01736 
.001041 
.000514 
,000223 
,000391 
.a00853 
.0039bI 
.003791 
.003266 
.Or32132 
.001306 
.000749 
.000460 

.ooi95a 

.0028a2 

.9324 

.9330 

.9204 
-9278 
-9272 
.9307 
.914l 
.9015 
.9221 
.9215 
.9244 
.9278 
.9215* 
.9106' 
.90951 
.92501 
.9290 
.9393 
.92321 
.9164 
-9101 
-9164 
.9324l 
.9307. 
.922? 
.9209' 
-9244 
-9101 
.90951 
.E998 
.9072' 
.8986( 
.91291 
-93241 
.94901 
.92151 
.9187( 
.908S( 
-917% 
.92321 
.9181. 
.93581 
.9347. 
-9295f 
.9267; 
.9244 
.91465 
.9078i 
.9066f 
.91 I2< 
-93931 
.92951 
.93411 
-92551 
.92781 
.92151 
.9204i 
-9066f 
.PO611 
.E9631 
.90324 
.9353c 
.9301: 
-93301 
.PA473 
-92672 
.9433i 
.91813 
.91641 
.90267 
.E9752 
.E9752 
-94103 
.95248 
-92557 
.92614 
.92385 
.91527 
.90850 
-91183 
.92328 

z-22[ 

618.1 
612.1 
588.1 

602.1 
599.1 
576.1 
561.1 
566.8 
580.5 
593.1 
598.1 
590.1 
572. I 
555.5 
558. I 
579.1 
584.1 
582.1 
586.1 
545.5 
572.5 
607.1 
575.1 
580.5 
587.1 
593.8 
581.5 
568.8 
549.8 
540.5 
548.8 
571.1 
609.5 
394.1 
580.1 
586.1 
540.1 
556.5 
579.5 
586.1 
608.5 
609.1 
582.5 
587.8 

577.5 
562.5 
548. I 
544.5 
571.1 
580.1 
604. I 
599.5 
583. I 
582.8 
583.1 
570.5 
558.5 
539.5 
537.8 
570.5 
577.5 
602.5 
599.8 
582.5' 
596.5 
583. I 
575.8 
556.5 
550.8 
534.1 
571.8 
597.5 
584.8 
587.5 
587.8 
577.5 
562.8 
552.8 
550.1 

599.e 

588.5 

m 
-0152' 
.0134; 
-0099; 
.0104; 
.0108i 
-0095. 
.0072; 
.00515 
.0052i 
.00715 
.00871 
.a0931 
.OO84i  
.OD655 
.0042f 
-0031: 
.0046! 
.0040t 
.0071$ 
-00832 
.0025( 
.00581 
.01011 
.0050C 
.00676 
-00827 
.00841 
.a0807 
.00601 
.a0413 

-00373 
.00571 
.01206 
.a0599 
.00684 
.a0782 
.a0176 
.00312 
.a0576 
.00782 
.01060 
.OI 160 
.a0613 
.00727 
.a0771 
.00682 
-00499 
.I30315 
.a0215 
.00316 
.I30566 

.a1056 

.00652 

.Oil706 

.a0703 
-00633 
.OW64 
-00288 
.a0178 
.a0372 
.00510 
.a0974 
.a0929 
.00660 
.00686 
.a0720 
.a0623 
.OW63 
.a0293 
.a0189 
.Or3331 
.a0587 
.a0697 
.00721 
.a0751 
.a0685 
.00527 
.00360 
.a0208 

.002ia 

. o o ~ a z  

- 
.Or32961 
.a02599 
.00193I 
.002018 
-002105 
.001846 
.OO 1408 
.001005 
.001011 
.oo I393 
.a01693 
-001803 
.001640 
.001276 
.000829 
.000606 
-000897 
.000786 
.oo 1393 
.001613 
.000484 
.a01137 
.001970 
.000968 
.OO I3  15 
.001602 
.001644 
.001563 
.001164 
.000800 
.000407 
.000722 
.001106 
.a02336 
.001160 
.001325 
.OO 1515 
.000341 
.000604 
.001 116 
.a01515 
.a02053 
.002247 
.001187 
.OO I408 
.OOl493 
.a01321 
.000966 
.000610 
.OD0416 
.000612 
.OO I096 
.001902 
.002045 
.001263 
,001367 
.001362 
,001226 
.000899 

,000345 
,000720 
,000988 
.001886 
.001799 
,OO 1278 
,001329 
001395 

,001207 
,000897 
.000567 
000366 
000641 
001137 
001350 
001396 
001455 
001327 
001021 
000697 
000403 

.00055n 

- 
.9287 
.9338 
.9252 
-9229 
-9241. 
-9321 
-9189 
.90451 
-92011 
.91551 
.'?I83 
.9241: 
.92241 
-9143' 
.9120! 
.9206' 
-9252. 
.9356; 
.9166! 
.9172: 
.91321 
.9293( 
-9315' 
.9281! 
.9166! 
.9149: 
.9212! 
.9097! 

.PO741 

.91661 

.9166! 

.924li 

.93271 
-94651 
.916Oi 
.9195i 
.9132( 
.9293( 
.93044 
.9201( 
.9338S 
.93044 
.9212! 
.92061 
.92351 
.91831 
.PI371 
.91371 
-9189: 
.9333i 
.9287i 
.93211 
.92 I8i 
.92125 
.9155C 
.91831 
.9 109C 
.9155C 
.POPIE 
.91952 
.92642 
.92872 
.93044 
.93102 
.92010 
.93829 
.91665 
.92010 
.91148 
.90918 
-91205 
.93447 
-91252 
.91895 
.91952 
-92182 
.91780 
-9 1320 
.91378 
.91665 

.9IL9: 

~~ - 

= ?,18 

600. 
603. 

579. 
587. 
592. 
577. 
556. 
554. 
560. 
574. 
584. 
583. 
572. 
557.1 
551.' 
561. 
579.< 
562. 
579.' 
544.1 
576.! 
595.1 
565. 
561.1 
570.! 
581.' 
580.1 
570. 
555.: 
546. I 
563. 
581 .! 
587.1 
593. ' 
561., 
579.1 
544.1 
580.1 

580. I 
585.1 
586. 1 
569.1 
572.f 
578.1 
575.1 
566.1 
558.1 
560. I 
579.1 
577. I 
581.1 
578. I 
561.1 
566. I 
572.: 
568.5 
564.1 
550.1 
551.1 
573.1 
575.1 
579.8 
579.5 
561.5 
585.1 
572. I 
573.8 
561.8 
550.5 
5k6.5 
574.1 
587.1 
562.5 
568.1 
575. I 
571.8 
563.5 
555.5 
552.5 

588. 

583.1 

l b / x f  

.0115i 

.0115! 
,0095: 
.OO731 
.0084( 
-00831 
.00711 
.00541 
.00321 
.0048( 
.0064 I 
.a0742 
.0074! 
.b064t 
.0045i 
.0027t 
.00329 
.0046E 
.00486 
.a0732 

.00508 

.00762 

.a0399 

.GO467 

.00600 

.00708 

.00715 

.a0597 

.00447 

.00226 

.00426 

.00691 

.a0766 

.a0589 
-00479 

.GO239 

.00562 

.DO660 

.00716 

.00663 

.DO731 

.00561 
.a0597 
.00654 
-00637 
.00532 
.00429 
.Or3398 
.a0579 
.00573 
.00614 
.00671 
.a0436 
.00524 
.00602 
.00609 
.OW94 
.00354 
.00288 
.00527 
.a0532 
.00590 
.a0598 
.00448 
.a0538 
.00625 
.00615 
.a0517 
.00370 
.00256 
.00464 
.a0574 
.a0474 
,00558 
,00640 
,00623 
,00531 
.00406 
,00332 

.0025a 

.a0707 

_. . 

.002246 

.002238 

.001848 
.OO 143: 
.001631 

.00139L 

.OO 1064 

.00062! 

.00093i 

.001244 

.001441 

.00144i 
-001254 

.000536 

.000639 

.000909 

.000944 

.001421 

.000485 

.000986 

.a01479 

.000775 

.000907 

.001165 

.001375 

.a01388 
,830 1159 
.000868 
.OW439 
.000827 
,001342 
.001487 
-00 1144 
.000930 
.001373 
,000464 
I 00 1091 

.001390 
I 00 1287 
.001419 
.001089 
,001159 
,001270 
,001237 
,001033 

,000773 
,001 I24 
,001 112 
,001192 
001303 
000846 

,001017 
,001169 
001182 
000959 
000687 
000559 
001023 
001033 
001145 
001161 
000870 
001044 
001213 
001194 
001004 
000718 
000497 
000901 
OOl114 
000920 
OOl083 
001243 
001210 
001031 
000788 
000645 

. o o i a z i  

.00087e 

.oa1281 

,000n33 



TABLE Ym. - TABULATION OF HEAT-TRANSFER MEASUREMENTS FOR CONFIGURATION 3 - Continued 

(b) M = 3.51; a,",,,,, = 1,200 Ib/sq f t  

'herm 
coup11 

1 
2 
3 
4 
5 
6 
7 
8 
9 
IO 
11 
12 
13 
14 
I 5  
16 
I7 
18 
19 
20 
21 
22 
2 3  
24 
25 
26 
27  
28 
2 9  
30 
31 
32 
33 
34 
35 
36 
37 
38 
59 
40 
44 
60 
61 
62 
6 3  
62 
65 
66 
6 7  
68 
69 
70 
71 
72  
73  
74 
75 
7 6  
77 
7 8  
79 
80 
81 
82 
8 3  
84 
85 
86 
87 
88 
89 
9 0  
91 
92 
9 3  
94 
9 5  
96 
97  
9 8  
99 

-923  
-952  
.925  
- 9 1 5  
.PI9  
.928  
.920 
-909  
.917  
-909  
- 9 1 0  
- 9 1 9  
.920  
.915 
.912  
-916  
.916 
- 9 2 9  
.913  
.915' 
-912  
.928  
- 9 2 5  
.923  
.PO9 
-902'  
.915  
.PO6 
.PI6  
.910' 
-9191 
.9I4 '  
-924  
.9261 
.9351 
- 9 0 5  
-920  
.9181 
. 9 3 3  
.9251 
.9131 
.9311 
-9221 
.9081 
-912  
.9251 
.928  
.929' 
- 9 2 8  
-9311 
-9351 
- 9 2 5  
-9311 
-916  
.916  
-915'  
-9211 
.9191 
.929c 
.9271 
.9351 
-9271 
.927( 
.931( 
.9251 
.913f 
-9391 
.9171 
-9281 
.9231 
.926l 
.9281 
.934! 
.9351 
-9121 
.9151 
-9231 
-9252 
-9251 
-931C 
.9322 

= 1,lS 

586.1 
595.1 
587.1 
565. 
576.! 
586. 
577.1 
562. 
553.!  
547.1 
559.! 
573.1 
578. 
573. 
563.! 

551. 
568.1 
548.1 
574.1 
550.1 
574.1 
575. ' 
558. I 
545.1 
552.1 
569.f 
566.1 
571.1 
561.1 
553.1 
557.1 
585. I 
573.1 
575.1 
544.! 
576.1 
552.!  
582.1 
586.! 
573.1 
571.f 
568.1 
528.1 
559.f 
572.1 
577.1 
575. f 
570.1 
576.: 
586. I 
582.f 
569.: 
563.! 
552.1 
560.1 
571.1 
574.!  
577.: 
567. I 
577.1 
578.f 
582.f 
568.f 
566. I 
550.6 
579. I 
570.5 
580.5 
575.1 
567.8 
574.1 
580.5 
588.8 
550.1 
560.1 
574.1 
578.8 
576.5 
573.5 
576.1 

553.:  

b/8q ft 

.OIOSI 

.a1141 

.01OSC 

.006211 

.0078t 

.00851 
.0080C 
.00641 
.0033$ 
.00401 
-0054t  
.OOb93 
.a0766 
.0074t 
10058C 
.00391 
-00323 
.a0427 
.00363 
.00761 
.00387 
.00515 
.00631 
.00358 
.00320 
.00492 
.00651 
.00711 
.a0663 
-00556 
-00374 
-00420 
.00850 
-00626 
-00484 
.00347 
.00721 
-00378 
-00671 
.00858 
.00730 
-00515 
.00566 
-00373 
.OW67 
.00553 
.00526 
-00505 
.00495 
-00566 
-00776 
-00818 
.00474 
.00526 
.a0316 
.00422 
-00537 
-00604 
.00531 
.00459 
.00581 
.00727 
.0079I 
-00466 
.00482 
.00323 
-00422 
-00577 
.00602 
-00555 
.00458 
.00493 
.00649 
.a0792 
.a0343 
.a0434 
-00566 
.00628 
.00565 
.a0503 
.00584 

.002030 

.002201 

.002020 

.001200 

.001512 

.001649 

.001539 

.oo 1225 

.000652 

.000771 

.001050 

.001333 

.oo 1474 

.001235 

.001116 

.000752 

.000621 

.000821 

.000698 
.OO 1464 
.000755 
.00099I 
.001225 
.000689 
.000654 
.000947 
-001252 
.oo Id79 
.001275 
.001070 
.000720 
.000808 
.a01635 
.001204 
-000931 
.000668 
-001387 
.000727 
-001291 
.a01651 
.001404 
.000991 
.001089 
.000718 
.000898 
.001064 
.001012 
.000972 
.000952 
.001089 
.001493 
.a01574 
.000912 
.001012 
.000608 
.0008 12 
.oo I033 
.001162 
.001022 
.000883 
.001118 
.oo 1399 
.001522 
.000897 
.000927 
.000621 
-000816 
.oo 11 10 
.001158 
.001068 
.000881 
.000948 
.001249 
.001528 
.000660 
-000835 
-001089 
.001247 
-001087 
-000968 
.OOl124 

-919f 
.931: 
.928: 
.910( 
.9I3! 
.9261 
.9221 
.913! 
.920: 
.907i 
.904< 
.914( 
.918( 
.PI81 
.92oi 
.920i 
.915; 
-928: 
-9112 
.9 l41  
.9181 
.9285 
.916( 
.912( 
.?OS4 
.896f 
.91oc 
.9031 
.920! 
.918C 
.928( 
.919f 
.9325 
.9231 
.926t 
.PO42 
.918t 
.923: 
-933: 
-9341 
.912? 
.9301 

.900'1 

.PO01 
-9121 
.9151 
.9201 
.9266 
.9324 
-9381 
-9318 
.9295 
.9089 
.a951 
.E951 
.PO49 
.PO83 
.9249 
.9261 
.9352 
.9289 
-9335 
-9283 
-9186 
-8940 
.9220 
-9054 
.9249 
.9278 
.9318 
.9301 
.9369 
.9421 
-9232 
-9169 
.9203 
.9238 
.9272 
-9329 
.9329 

.pipe 

= 1,20 

576. I 
593.1 
592.5 
555.1 
567.f 
582.f 
582.1 
571.f 
560.1 
542.5 
548.5 
564.5 
574.5 
576.6 
572.5 
562.1 
560.8 
564.8 
550.8 
571.8 
560.8 
569.1 
553.5 
545.8 
538. I 
541.5 
560.8 
563.5 
575.0 
570.5 
567.1 
562.5 
578.8 
558.5 
555.1 
537. I 
572.5 
564.5 
586.8 
590.8 
570.1 
566.8 
550.5 
534.8 
544.1 
561.8 
570.5 
574.8 
574.8 
584.5 
597 .8  
601 .8  
563.5 
525.5 
530.5 
538.8 
554.1 
564.5 
575.8 
575 .8  
592.8 
590.1 
600 .5  
561.1 
550.1 
530 .5  
555.1 
561.1 
576.1 
586.1 
589 .8  
599.5 
591.5 
606.1 
547.5 
551 .5  
567. I 
581.1 
592.8 
605.5 
605.1 

Ib/sq f 

-0089i 
.0113: 
.0122f 
.00481 
.0071! 
.0087! 
-00931 
.0083 
.00381 
.ooze: 
.00421 
.006II 
.0077: 
.0082: 
.0070; 
.0052l 
.0048( 
.0042: 
.0026i 
-00741 
-0048i 
.00215 
.00384 
-00275 
.00221 
.a0372 
-00561 
.00711 
.a0751 
.00671 
.00451 
.00384 
.0056i 
-0028: 
-00261 
.0021f 
.OO704 
.00501 
.0080( 
.0091C 
.00711 
.00251 
.0025: 
-00195 
.00341 
-00534 
-00685 
.0071! 
.00634 
-00772 
.a1071 
-01285 
.a0391 
.00279 
.00181 
.00329 
.0048t 
-0063C 
.00662 
-00658 
-00928 
-01024 
.O1194 
.00360 
. 0 0 2 5 0  
.00177 
.00302 
-00255 
.a0555 
.00610 
.00846 
.011711 
.00902 
.a1195 
.00185 
-00308 
-00292 
-00718 
.01018 
.01300 . 0 1 342 

-00 I735 
-002190 
-002376 
.000940 
-001383 
.Or31693 
.001811 
.001608 
.a00735 
-000547 
.000828 
.001196 
.OO 1495 
-00 1592 
.001358 - 00 IO 18 
.000940 - 0008 16 
.000517 
.OO 1447 
-000932 
.000811 
.000743 
.000540 
.000437 
-000722 
.001097 
- 0 0  1385 
.001461 
.001308 
-000886  
-000743 
.001087 
.000547 
.000518 
.000422 
-001362 
.OOOPbP 
.001548 
.OO 1760 
.001387 
-000884 
.000493 
-000377 
.000671 
.001033 . 00 1325 
.oo 1379 
.001226 
.001493 
.002072 
.002486 
.000768 
.000540 
.000362 
.000636 
.000940 
.001219 
.001281 
.001273 
.OO 1795 
.00198I 
.002310 
.000696 
.000482 
.000342 
.000582 
.000880 
.001074 
.001180 
.a01637 
.002271 
.001745 
.002312 
.000358 
.000596 
,000952 
,001389 
,001969 
.002515 
.002596 

~ 

~ 

.91I81 

.9255 

.PO331 

.9056 

.92091 

.9215. 

.91581 

.PI011 

.9004' 

.e9701 

.9056 

.9124. 
-91691 
-9226i 
-92321 
.9203< 
.91411 
-90271 
.90781 
.91865 
.9238( 
-90611 
.9061f 
.a9591 
.88721 
.PO021 
.a9591 
.9175! 
-91691 
.9238( 
.PO561 
.92321 
.91181 
.9243i 
-89931 
.9122! 
.9221( 
.9289i 
-93741 
.PO821 
-92321 
-92091 
-9164.1 
.PO955 
.92035 
-9260f 
-9312C 
-9368f 
.9385( 
-9414: 
-9380i  
-92261 
.92324 
.91584 
.PO271 
.?a561 
.9095( 
.9277f 
-92771 
.93631 
.9329c 
-9391t 
-91869 
-93006 
.91414 
.92892 
.a9992 
-91621 
-9192t  
.92551 
.92722 
.94029 
.94521 
.93347 
.92835 
.91698 
.91582 
.92380 
.93120 
-93006 

.92n9: 

~ 

= 1.2 
~ 

584.1 
608.1 
619.1 
558.' 
572.1 
594.! 
603. 
599.!  
562.!  
549. 
549. 
568. 
584.1 
594. 
594.1 
Sea.! 
592.f 
562.' 
543. 
580. i 
579.! 
591 . '  
553 . '  
547.1 
536.1 
539.'  
561.1 
575.1 
590.1 
588.1 
580.!  
564. 
588.I  
553.: 
555.1 
537.1 
579.1 
578.! 
571 . '  
595. ~ 

5.93.; 
564.1 
551.1 
547.! 
557.: 
588.1 
612. I 
627. f 
633.1 
633.1 
630.1 
638.1 
568.1 
551.f 
545.f 
551.: 
572.1 
604. I 
621.1 
624. I 
629. I 
622. I 
620.1 
566.t 
556.5 
545.f 
568.f 
567 . f  
600.1 
613.f 
621.f 
621.1 
621.f 
637.€ 
565.f 
565. f  
577.5 
597.5 
614.8 
624.8 
625.1 

~ 

Ib/w 1 

.01000 

.01372 

.a1691 

.00520 

.00722 

.00967 
-01191 
.01268 
.00346 
.00328 
.00408 
.00603 
.00813 
.00962 
-00948 
-00873 
-00869 
.00338 
.00256 
.00771 
.00705 
.a0758 
.00297 
.00232 
.00204 
-00326 
.00528 
.a0730 
.00828 
-00814 
.00628 
.00549 
.a0674 
.00248 . 00 167 
-00168 
-00693 
-00600 
-00369 
.00591 
.00681 
.00289 
-00073 . 00 168 
.00400 
.00786 
.a1273 
.a1757 
.02055 
-02086 
-01734 
.02461 
.00380 
.00079 
.00160 
.00356 
.OM52 
.01182 
-01557 
.01910 . 0 I903 
.01656 
-0I966 
.00397 
.00121 
.00118 
.00302 
.00634 
.01131 
.a1585 
.01803 
-01773 
.a1223 
.01935 
.00152 
.00248 
.a0588 
.01060 
.01383 
.01682 . 0 1793 

.001940 

.002661 

.003280 . 00 I009 
-001400 
-00 I876 
.002322 
-002459 
.000671 
.000636 
.000791 
.001170 
.001577 
-00 1866 . 00 I839 
.001693 
-001686 
-000656 
.000497 
.001495 
-001 367 
.001470 
-000576 
.000250 
.000396 
.000632 
.001024 
.001431 
-001606 
.oo 1579 
.001218 
.001065 
.OO 1307 
.000281 
.000324 
.000326 
.001144 . 00 11 64 
.000716 
- 0 0  1146 
.OO 1321 
.000561 
-000142 
.000326 
.000776 
-001525 
.002469 
.003408 
-003986 
.004046 
.a03363 
.004774 
-000737 . 000 153 
.000310 
.000691 
.001269 
.002293 
.003020 
.003705 
,003691 
.003212 
.a03813 
.000770 
.000235 
.000229 
.000586 
.001210 
.002194 
-003074 
-003297 
.003439 
-002760 
.a03753 
.000295 
.000481 
.001141 
-002056 
-002683 
-003266 
.003278 

73 



l11l111l111l1lllllllII IIl11llll111 I I1 I 1  

- 
'hermc 
couple 

I 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
1 3  
14 
15 
16 
17 
18 
19 
20 
21 
22 
2 3  
24 
2 5  
26 
27 
28 
29 
30 
31 
32 
3 3  
34 
35  
36 
37 
38 
39 
40 
44 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73  
74 
75 
76 
77 
78 
79 
80 
81 
82 
8 3  
84 
85 
86 
87 

89  
90 
91 
9 2  
9 3  
94 
9 5  
96  
97 
98 
99 

an 

- 
.PO79 
-9234 
.9314 
.POI1 
.PO11 
.PI82 
.9234 
.9211 
.9057 
.898€ 
.e948 
.9022 

-9182 
-9274 
-9319 
.9302 
.9102 
-8999 
-905  1 

.9322 

.PO74 

.PO91 
-901 1 
.8885 
.E976 
-8936 
.9182 
.9222 
-9359 
.9262 
-9342 
.9194 
.937 1 
-9074 
.9097 
.9382 
.9445 
.9422 
-9079 
.9222 
.9337 
.9222 
-9114 
.9131 
.9182 
-9291 
.9377 
. 9 4 l l  
-9491 
.9468 
-9217 
.9177 
.929 1 
.9142 
.PO57 
-9045 
.9257 
.9297 
.9405 
.9394 
.9485 
.9251 
.9634 
.9359 
.9485 
-9074 
.PI37 
-9171 
.9274 
-9319 
.9479 
.9519 
-9354 
-9291 
.PI42 
.9085 
-9165 
-9291 
.9322 

. s l o e  

.926a 

= 1,20' 

575.5 
605.1 
625.1 
550.5 
569.8 
590.8 
607.8 
611.1 
550.8 
541.5 
540.8 
559.5 
579.8 
595.5 
602.5 
603.8 
610.1 
552.5 
534.8 
574.1 
591.1 
607.5 
551.8 
540.5 
533.8 
532.8 
553.1 
569.5 
589.5 
592.5 
591-5 
581.5 
604.1 
554. I 
557.5 
549.1 
572.5 
590.1 
619.5 
617.5 
571.1 
555.8 
553.8 
545.5 
548.5 
572.1 
601.5 
626.8 
638.5 
645.5 
648.5 
647.8 
560.8 
552.1 
555.8 
549.5 
560.8 
585.8 
616.5 
637. I 
635.8 
634.1 
653.1 
563.5 
575.5 
562.8 
570.5 
558.1 
586.8 
617.1 
622.8 
633.1 
633.5 
655.1 
563.8 
555.8 
565.1 
579.1 
604.1 
621.8 
628.5 

__ 

lb/6q f l  

.0088C 

.01291 

.OI78i 
-0041t 
.00631 
.00942 
.0130I 
.01495 
.OO25C 
.00235 
.00301 
.00515 
.00751 
.a0975 
.01074 
.01110 
.01151 
.0024? 
.0016t 
.00709 
.00859 
.00993 
.0022? 
.00145 
.00131 
.00233 
.0045c 
.00649 
.00808 
.00816 
.00671 
.00626 
.00888 
.00199 
.00154 
.00161 
.00621 
.00582 
.00605 
-00754 
-00589 
.00202 
.00119 
.00117 
.00276 
.00620 
.01208 
,01892 
-02088 
-02118 
.01968 
.02236 
.00283 
.00220 
.00184 
.00290 
. 0 0 5 2 6  
.a0945 
.01484 
-01745 
.a1925 
.01919 
.02269 
.00299 
-00162 
.00129 
.00226 
.00444 
-00881 
.01230 
.01641 
-01770 
-01582 
-02242 
-00  1 64 
.002l3  
-00431 
-00777 
.01284 
.01618 
-01707 

.001707 

.002516 

.003456 

.000807 

.001236 

.001827 

.a02531 

.002908 

.000485 

.000464 

.000584 

.000999 

.001468 

.a01899 

.002083 
-002153 
.002244 
-000471 
.000322 
.co1375 
.001666 
.001926 
-000433 
-000289 
.000252 
.000452 
.000873 
.001259 
.001567 
.001583 
.OO 1313 
-001214 
.OO 1722 
-000386 
.000299 
.000312 
.001205 
-001 129 
.001173 
-001463 
.001142 
-000392 
.000231 
.000227 
.000535 
-001203 
.002343 
.003670 
-004050 
.004108 
.003817 
.004337 
.000549 
-000427 
.I300357 
.000563 
.001020 
.001833 
-002878 
.003385 
.003734 
.003722 
.00440 I 
.000580 
.000314 
.000250 
.000U38 
.000861 
.001709 
.002386 
.003 183 
.003433 
.003069 
,0011349 
.000318 
.000413 
.000836 
.001507 
.00249 I 
.003138 
.003311 

- 

- .. 

.90881 
-9249i 
-93821 
.9053! 
.9041< 
-92261 
.93071 
-9313; 
.91341 
.90531 
.9007: 
.PO531 
.PI341 
.9243< 
.9376i 
-94575 
.94511 
.9209! 
.9145t 
.91631 
.9515i 
.9503t 
.9151( 
.9249i 
.9197f 
.PO821 
.9163I 
.91227 
.9422€ 
.9469C 
.9596C 
.94051 
.9474€ 
.9192( 
.9463i 
.9197€ 
-92491 
.9544c 
.95671 
.9538? 
-91574 
.90939 
.92491 
.92324 
.PI342 
.91112 
.PI516 
.92959 
.94344 
.94979 
.96133 
.9596C 
-90996 
.PI920 
.92035 
.90881 
.9018€ 
.90188 
.92843 
.93824 
.95094 
.95261 
.96075 
.91285 
.93016 
-91920 
.93709 
.90131 
.91227 
.92093 
.93536 
.94171 
.96017 
.96479 
-92670 
.92324 
-91400 
.90939 
.92035 
.93651 
.94517 

= 7,195.0 lb/sq ft 

566.8 
599.1 
627.1 
550.5 
563.8 
588.1 
610.5 
618.5 
544.8 
538. I 
537.8 
553.5 
575.1 
595.5 
609.1 
615.8 
623.5 
544.8 
537.5 
573.8 
605.1 
620.5 
543.5 
542.8 
539.5 
543.1 
560.5 
567.8 
600.8 
621.5 
626.5 
594.5 
621.5 
546.5 
557.5 
539.8 
586.8 
641.1 
625.5 
623.8 
589.5 
541.1 
542.5 
539.8 
540.5 
558.1 
593.5 
617.5 
636.5 
647.1 
650.5 
638.8 
540.5 
538.5 
540.5 
535.8 
545.1 
571.1 
609.1 
628. I 
645. I 
643.5 
661.5 
543.5 
545.8 
538.1. 
552.1 
542.8 
573.1 
600.1 
623.1 
630.8 
648.5 
663.8 
546.8 
546. I 
549.1 
567.1 
596.8 
620.8 
637.5 

. -  

.00807 

.a1253 

.Ill981 

.00387 

.00612 

.00942 

.01415 

.01741 

.00200 
-00248 
-00295 
.00495 
-00772 

.01254 

.01360 

.01458 

.00152 

.00141 

.00658 

.00911 

.01273 . 00 164 

.00118 

.00119 
-00209 
.00400 
.00638 
.01017 
.01253 
.01345 
.00850 
.01088 
.00171 
.00114 
.00145 
.00946 
.02 162 
.01051 
.00965 
.01086 
.00196 
.00107 
.00096 
.00213 
-00516 
.a0990 
.01653 
.a2108 
.02154 
.02369 
-01648  
.a0175 
-00091 
.00128 . 00 199 
.00419 
-00823 
.01385 
.01920 
.02030 
.a2253 
.02820 
-00207 
.00107 
.00108 
.a0173 
-00380 
.00749 
.01208 
.01748 
.01964 
.01866 
.a2723 
.00164 
.00211 
.00366 
.00670 
.01157 
.a1537 
-01782 

.o105a 

. .  

-00 1561 
.002423 
,003831 
.000748 
.001184 
.001822 
.002737 
.003367 
.000387 
.000480 
.000571 
.000957 
.001493 
.002046 
.002425 
.002630 
.002820 
.000294 
.000273 
. O O  I273  
.001762 
.002462 
.000317 
.000228 
.000230 
.000404 
.000774 
.OO 1234 
.OO I967 
.002423 
.002601 
.001654 
.002104 
.000331 
.000220 
.000280 
.001830 
.004181 
.002033 
.001866 
.002100 
.000379 
.000207 
.000186 
.000412 
.000998 
.001915 
.003197 
.a04077 
.004166 
.004582 
.003187 
.000338 
. O O O  176 
.000248 
.000385 
.000810 
.OO 1592 
.002 6 79 
.003713 
.003926 
.OW357 
.005454 
.ooouoo 
. 0 0 0 2 0 7  
.000209 
.000335 
.000735 
.001439 
-002336 
.003381 
.003798 
.003609 
.005266 
.0003 17 
.000408 
.000708 
.001296 
.002238 
-002973 
.003446 

.9133 

.9282 

.9454 

.9145 
-9099 
.9271 
.9580 
.9431 
.9259 
.9219 
.9156 
-9162 
-9219 
.9334 
.9500 
.9609# 
.96048 
.9426 
-9380 
.93111 
.9644 
-9655 
-9408 
.9466 
.9380 
.92541 
.9259 
.9190' 
.94721 
.9552, 
.9707 
.9506 
.96271 
.94771 
.96611 
.9374 
.9299' 
.9649( 
-9690 
-9690 
.92131 
.96271 
.9592' 
.95181 
.9408' 
.9294: 
-9259 
.9403; 
.9558 
-9632 
.9741 
.9730 
.96271 
.9483! 
.PSITI 
-93511 
.92131 
-9116. 
.9363l 
.94771 
.9621; 
-9649C 
.9724! 
.9609I 
.9609l 
.9431' 
.9598: 
-9208'  
.92191 
.92881 
.94491 
.95231 
.9724! 
.97701 
.9460( 
-94261 
-93225 
.PI961 
-92821 
.9460( 
.95635 

= 1,201.0 lb/sq 1 

566.5 
598.f 
643.1 
564.1 
558.5 
589.1 
616.5 
636.1 
552.f 
545.t 
553.5 
558.5 
579.5 
602.€ 
621.5 
630.1 
638.5 
560.€ 
552.€ 
583.€ 
620.5 
64l.E 
560.1 
558.€ 
553.E 
550.5 
566.1 

622.5 
644.e 
634.E 
609.5 
642.1 
563. I 
569.5 
558.5 
591.1 
657.8 
617.1 
635.8 
587.8 
568.8 
566.8 
565.5 
557.8 
570.8 
587.8 
618.8 
642.1 
b50.5 
b60.5 
641.1 
568.5 
558.1 
557.8 
552.5 
563.5 
571.8 
609.1 
b39.8 
660.8 
b54.1 
569.5 
572.5 
566.8 
560.8 
571.5 
562.1 
574.8 
502. I 
528.8 
538.8 
554.5 
573.8 
561.5 
559.8 
563.1 
569.5 
598.1 
525.1 
539.8 

587. e 

_ -  
.0069; 
.0109. 

.00361 

.0053' 

.0085. 

.0137l 

.01661 

.0019: 

.0017' 
-00251 
.00435 
.00711 
.0102( 
.0125i 
.01361 
.01511 
.0016l 
.00115 
.0062! 

.01211 

.0017! 

.GO121 
.0014! 
.00221 
.GO451 
.Or3751 
-01355 
-01671 
.01471 
-0095L 
.0107i 
.0016i 
-00111 
-00151 
.0082t 
.01815 
.0090I 
.011OC 
.00835 
.C012( 
.0009i 
.0012t 
.0020! 
.00422 
.0077€ 
.a1251 . 0 I574 
.01945 
.02112 
.01292 
.a0134 
.GO093 
.00092 
.0017E 
.60332 
,00682 
,01121 
,01557 
.Ole57 
-02 1 8 7  
.G2878 
,00179 
.00112 
.00132 
.00169 
,00334 
,00637 
,01052 
,61570 
,01804 
,01912 
,03086 
.00160 
,00183 
,00309 
,00564 
,00957 
,01372 
,01712 

.a I 59. 

. e i o i <  

__ - 

.OO 1340 

.002117 

.003093 

.000713 

.001044 

.OO 1652 

.002665 

.003223 

.000370 

.000331 

.000500 

.000850 

.001587 
-001993 
.002435 
.002636 
.002942 
.000310 
.000230 
.001210 
.001974 
.002355 
.000339 
.000240 
.000281 
.000428 
.000889 . 00 1462 
.002624 
.003250 
.002853 
.001852 
.002076 
.000314 
.000227 
.000300 
.001600 
.003515 
.001745 
.002 130 
.001625 
.000232 
.000178 
.000248 
-000393 
.000817 
.001507 
.002423 
.003048 
.003767 
.004090 
.002502 
.000260 
.ooo 180 
- 0 0 0  178 
-000345 
.00064 5 
.OO 1321 
. 002  I7  I 
.003016 
.003597 
.004236 
.005574 
.Or30347 
.000217 
.000256 
.000327 
.000647 
.OO 1234 
.002037 
.003041 
.003494 
.003703 
.005977 
.000310 
.000354 
.000598 
.001092 
.001853 
,002657 
,003316 
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TABLE VIII. - TABULATION OF HEAT-TRANSFER MEASUREMENTS 

FOR CONFIGURATION 3 - Continued 

(b) M = 3.51; ~ t , ~ ~ ~  = 1,200 b/sq it 

T h e m  
coup1 

I 
2 
3 
4 
5 
6 
7 
8 
9 

10 
I 1  
I2 
13 
14 
15 
16 
17 
18 
I9 
20 
21 
22 
23  
24 
2 5  
26 
27  
28 
29 
30 
31 
3 2  
33 
34 
35 
36 
37  
38 
39 
40 
44 
60 
61 
62 
63  
64 
65 
66 
6 7  
68 
69 
70 
71 
72 
73 
75 
75 
76 
77 
78 
79 
80 
81 
82 
83  
84 
85 
86 
87  
88 
89 
9 0  
91 
92 
9 3  
94 
9 5  
9 6  
97 
9 8  
99 

.9283 
-9386 
-9547 
-9260 
-9191 
.9323 
.9S21 
.959s  
-9306 
-9295 
-9295 
.9272 
.9266 
.9363 
.9564 
-9701 
.9713 
.9472 
-9426 
.9237 
-9679 
- 9 7 9 3  
-9489 
.9495 
.944ll 
.9323 
.9272 
.9111 
-9386 
-9512 
.9730 
.9615' 
.9776 
.95641 
-9696 
.944r(l 
-9259 
- 9 6 7 3  
.9770 
.9833 
.9203 
.9581, 
-95301 
.9552' 
-949% 
.9392 
-93061 
-9432: 
.9621! 
.97185 
.9873$ 
.98911 
.9650. 
.94951 
.94781 
-93981 
.93175 
.922OI 
.94721 
.961Oi 
-9765C 
-98222 
.99191 
.9679C 
.95981 
.94555 
.96561 
-93122 
-93351 
-94039 
.9587? 
-96847 
.98968 
.99254 
.94898 
-94841 
-95268 
-93122 
.9398I 
-95930 
.9719I 

~ 

= 7,2( 
~ 

557.1 
577.! 
605. 
555. 
550.:  
570. 
591.1 
606. I 
555.1 
548.1 
549.: 
554.! 
567. I 
588.! 
633.t 
621.! 
633. I 
560.1 
558. I 
567.5 
630.1 
645.1 
561.5 
561.I 
558 .€  
555.5 
569.5 
557.5 
612.5 
612.8 
653.8 
630.5 
628.8 
567.1 
572.5 
557.5 
564.5 
632. I 
640.5 
657.5 
562.5 
563.1 
559 .5  
562.5 
560.8 
560.8 
570 .8  
596 .8  
524.1 
634. I 
659. I 
664.5 
566.8 
557. I 
558 .8  
558.1 
552 .8  
562 .5  
597.1 
621.8 
637. I 
657 .8  
669. I 
573 .5  
565. I 
559.5 
569 .8  
552 .5  
5'67.5 
591.1 
619 .8  
632 .8  
651. I 
673.8 
561 .5  
561.1 
559.5 
563.8 
588.1 
616.5 
633. I 

~ 

~ 

.0036 
-0058 
-0096 
.0019 
.0031 
-0050 
.0081 
.0108 
-00171 
.0014l 
-0016  
.00261 
-00481 
.00821 
.0111 
-01311 
.0122* 
.0015'  
.0016. 
.0055 
.01441 
.01661 
.00141 
.00141 
-0016: 
-0019' 
.00325 
. 0052!  
.00835 
.01195 
.0144! . 0 1585 
.01825 
.00134 
.00132 
.0014c( 
.00514 
.01521 
.01601 
.0203t 
.0052? 
.00095 
.0009? 
.00101 
-00141 
-00294 
.00522 
.00951 
,01360 
.01588 
,01701 
,02323 
,00092 
00080 
00098 
00132 
00215 
00503 
00898 
01312 
01598 
01757 
02478 
00163 
00112 
00134 
00155 
00204 
00454 
00852 
01298 
0 1533 
01717 
02728 
00161 
00 I70 
00203 
00537 
00794 
01203 
01458 

- 
-0007i2 
.00112'1 
.001862 

.000601 

.000978 

.oo 1575 

.002103 
-000338 
.000272 
.00031b 
.000512 
-000931 
.oo 1598 
.002159 
.002553 
.002764 
-000301 
.000314 
.001073 
.002801 
.003228 
-000287 
.000287 
-000314 
-000378 
-000638 
.oo I018 
.001627 
-002326 
-002803 
.003082 
.003558 
-000260 
-000258 
.000289 
.000997 
-002962 
-003117 
-003953 
.001015 
.000192 
.000180 
.000208 
.000273 
.000570 
.001051 
.001845 
.002638 
-002886 
.003299 
.004506 
.000178 
.000155 
.000190 
.000256 
.000417 
.000976 
.001722 
.002545 
.002906 
.003408 
.005806 
.0003 I6  
.000217 
.000260 
,000281 
,000396 
.000881 
,001653 
, 0025  I8 
,002973 
,003330 
.005291 
I 0003 12 
,000330 
,000394 
.000848 
.001540 
002333 
002828 

.00038a 

1 
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TABLE Vm. - TABULATION OF HEAT-TRANSFER MEASUREMENTS FOR CONFIGURATION 3 - Continued 

(e) M = 4.65; pt, nom = 8,640 Ib/sq ft 

'berm 
coupll 

_. 

I 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
I4 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29  
3 0  
31  
32 
35 
34 
35  
36 
37 
3 8  
39 
40 
44 
60 
6 1  
62 
63 
64 
65 
66 
67 
68 
6 9  
7 0  
71  
72 
7 3  
74 
75 
76 
17  
78 
79 
80 
81 
82 
83 
84 
85 
86 
81 

89 
90 
91 
92 
93  
94 
95  
96  
97 
98 

ne 

I __ 
.9874; 
.9731 
.9577. 
.98801 
.9742' 
- 9 6 6 0  
. 9 5 4 0  
-9520: 
-98911 

-97884 
.9702' 
-95711 
.9537: 
.9714l 
.99421 

1.00221 
.9902i 
-9822' 
.9485' 
.99311 

1.0262; 
-98401 
.9857: 
.9834: 
.9777; 
.9657i 
.9457! 
.95371 
.9657: 
.9994i 
.01481 
-0399t 
.Pa741 

l.00111 
.9834! 
.9543c 
.99651 
.0359f 
.05197 
.95144 
.9954? 
.9920C 
.98629 
-98514 
-96858 
.95773 
.9645e 
-98686 
.0022€ 
.0474C 
-05026 
.99771 
.98572 
.98629 
-97315 
-96001 
-94059 
-95658 
.97029 
.99028 
-02684 
.a2456 
.99714 
-99657 
.98229 
-99428 
.95544 
.95144 
.95373 
-97144 
-98172 
.02 1 70 
-01713 
-97829 
.P7144 
.95773 
.94687 
-95316 
-97201 

. P ~ J ~ O I  

= "66f 

617.5 
598.1 
576.5 
617. I 
606.8 
590.8 
572.8 
564.1 
618.5 
615.1 
611.1 
600.5 
583.8 
571.5 
574.1 
584.8 
587.8 
625. I 
619.8 
581.5 
582.1 
599.8 
622.8 
624.5 
622.8 
617.8 
603.5 

573.5 
571.8 
586. I 
592.8 
606.8 
624.5 
633.8 
624.8 
588.1 
584.1 
604.8 
6111.1 
587.1 
629.1 
627.5 
626.5 
619.8 
603.1 
584.5 
578.1 
584.8 
588.8 
612.8 
613.8 
630.1 
623.1 
627.1 
615.1 
598.5 
573.1 
571.1 
572.1 
581.1 
600.8 
601.8 
650.5 
628.5 
625.8 
631.8 
595.5 
578. I 
568.5 
512.8 
577.5 
599.8 
b06.8 
623.8 
615.5 
595.8 
574.8 
571.5 
572.5 

~ 

581.5 

.Wsq 

.a051 

.004: 

.002; 
-0054 
.004l 
.003i 
.002. 
.001: 
-006C 
.005( 
.005l 
.004i 
.I3031 
.002! 
.001: 
.OOOi 
.OOO! 
.a071 
-006 t  
-0041 
.ooot 
.ooo: 
.0071 
-0071 
-0065 
-006l 
.a055 
-0037 
-002: 
.0015 
.coot 
.OOO? 
.OOOi 
.007! 
-007t  
.a071 
-0041 
.ooot 
. O W 3  
.0003 
-0048 
-0074 
.a075 
.0079 
-0063 
.a053 
-0037 
-0023 
.0012 
-0006 
.0002 
-0003 
-0074 
-0075 
.0080 
-0070 
-0056 
-0036 
.0020 
.0010 
-0007 
.0004 
- 0 0 0 5  
.DO78 
.a072 
-0086 
.a072 
.U058 
,0033 
-0019 
.0011 
-0007 
.0006 
-0015 
.0090 
-0078 
.DO57 
.a034 
.0019 
.0010 

- 

-002313 
.001824 
.001159 
.a02376 
.002020 
.001560 
.000996 
-000581 
-002510 
-002505 
.a02280 
.001966 
.001462 
-000966 
.000556 
.000301 
.000243 
-002982 
-002765 
.001715 
.000264 
.000146 
.003112 
-003263 
-002924 
.002823 
-002326 
.001577 
.001075 
-000636 
.000251 
.000130 
.000113 
.003070 
.0032 I2 
.003221 
.001970 
.000268 
.000130 
.000125 
.002012 
.003133 
.003171 
,003313 
.002648 
I 0022 17 
-00 1548 
,000962 
.000502 
.000268 
.000109 
.000125 
.003095 
,003158 
,003363 
,002966 
,002367 
.001510 
.000870 
000431 
000310 
OOOl80 
000234 
003263 
003024 
003606 
006037 
002443 
0014lO 
000824 
000477 
000310 
000264 
000632 
003790 
003288 
002388 
001443 
00081 1 
000431 

.9104; 

.PI151 

.PO06 

.9064. 

.90411 

.9047; 

.E9311 

.8829( 

.9001! 

.8994i 

.9030( 
-90581 
.90061 
.a8971 
-88915 
.90001 
.9030( 
.9058t 
.9012$ 
.8943! 
.8931f 
.9104i 
.91OV$ 
.9024! 
-90004 
.8937! 
.9018t 
.88804 
-89141 
.E8404 
.E9661 
.8949C 
.9092f 
.9167C 
.9224C 
-89941 
.90004 

-92012 
.91841 
.e9775 
.92925 
.93261 
-91955 
-92012 
-91851 
.PO985 
-90472 
.90529 
.91042 
.94694 
.92183 
.92982 
.92297 
-91841 
-91499 
.PI442 
.90300 
.PO472 
.e9775 
.90415 
.93438 
.93610 
-92925 
.93267 
.91784 
-93610 
.91270 
.91156 
.90072 
-89890 
.e9947 
-95093 
.95264 
.91670 
.PI784 
.91670 
.910bZ 
.PO472 
-90757 

.8971e 

= 8,6! 

569.1 
566. 
550.I 
559.1 
559.1 
556.1 
541.! 
528.1 
540.1 
547. 
554. I 
558.' 
551.1 
538.1 
530.' 
533.! 
538.! 
541.t 
548. 1 
547.1 
527.1 
546.1 
550.1 
541.1 
546.1 
547.1 
558.:  
543.1 
538.1 
527.1 
527.: 
526.1 
543.1 
562.: 
553.f 
546.5 
550.5 
527.t 
540.1 
548.5 
549.5 
571.1 
574.1 
556.5 
561.1 
560.5 
555.8 
546.5 
536.8 
536-5 
554.1 
550.8 
573.1 
5611.8 
555.8 
5 5 6 . 8  
557.1 
551.1 
545.8 
533.5 
533.8 
555.5 
557.5 
567.5 
568.1 
555.1 
572.8 
556.5 
556.5 
j43.5 
532.8 
529.5 
561.8 
i70 .8  
i54.8 
558.1 
559.1 
552.1 
546.1 
543.1 

l b j .  f 

.0112c 

.00924 

.0063C 

.00741 

.00771 

.a0676 

.00464 

.00276 
-00305 
.00491 
.00602 
.00685 
.00594 
.00424 
.00232 
.00151 
.Or3176 
.00231 
.0049h 
-00580  
.a0097 
-00183 
-00292 
.00285 
.00453 
-00591 
.00618 
-00537 
-00365 
.a0234 
.00090 
-00085 
.00186 
.00560 
-00259 
.00455 
.00534 
.00090 
.00057 
.00212 
.a0539 
.00637 
.00708 
.001112 
.00506 
.00500 
.00439 
.00293 
.00154 
.OD108 
-00032 
.OD185 
.a0584 
.Or3575 
.00396 
.00454 
.00478 
.00439 
.00290 
.00166 
,00098 
.00129 
.00193 
,00532 
,00522 
.or3395 
.00442 
,00464 
,00394 
,00291 
,00168 
,00109 
,00113 
,00212 
,00396 
,00446 
,00485 
,00420 
,00306 
,00195 

-004695 
-003874 
.002641 
.a03132 
.OD3232 
.002834 
-001945 
-001157 
-001279 
.002058 
.002524 
-002872 
.002490 
- 0 0  I 7 7 7  
-000973 
-000574 
.000738 
-000968 
.002071 
-002431 
.000407 
-000767 
.001224 
-001195 
-001899 
.002503 
-002591 
.002251 
.001530 
-000981 
.OW377 
-000352 
.000780 
-002348 
.001086 
.001907 
-002239 
-000377 
.000239 
-000889 
.002260 
-002670 
.002968 
.a01727 
.a02 121 
.002096 
-0018hO 
.001228 
-000646 
.000453 
.000134 
-000776 
.002448 
.002410 
.Oil1660 
.001903 
.002004 
-00 1840 
.001216 
-000696 
.000411 
.000541 
.000809 
.002230 
-002 I88 
.001648 
.001853 
.oo I 9 4 5  
.001652 
.001220 
.000704 
.000457 
.OD04 74 
.000889 
.Oil1660 
.001870 
.002033 
.a01761 
.001283 
.000817 

.9063i 

.PI471 

.PO911 
-8990: 
-9013: 
.PI251 
-90185 
.a8945 
.e9841 
.8923[ 
.e9684 
-9013: 
.90245 
-89841 
.89841 
.a9955 
-8962i  
.91086 
-89566 
.89841 
.e9454 
189959 
.9119€ 
.90581 
-89454 
-89005 
.e9959 
-89061 
.90015 
-8951C 
-90015 
.88613 
-90637 
.92095 
.92543 
-89510 
-90469 
-89959 
-90693 
-92095 
.90413 
-92711 
.92319 
-89791 
.e9959 
-90632 
.PO520 
-90520 
.90800 
.91249 
-92599 
.91030 
-93160 
.PI534 
.E9678 
.a9566 
.90015 
-89734 
.90413 
.90245 
-91193 
.P I978 
.91417 
.93044 
-92820 
.89510 
.PI646 
.E9678 
.PO525 
.PO077 
.90189 
.PO413 
.92655 
-92599 
-89622 
.a9047 
,90189 
-90301 
,90245 
.PO637 

- 

= 8,669.0 Ib/sq ft 

564.' 
570.1 
565.1 
550.1 
556.! 
565.! 
557.1 
545.1 
541.1 
539.1 
548.1 
555.1 
557.1 
554.1 
549.: 
544.t 
539.t 
549.t 
541.1 
554.f 
521.5 
541.5 
550.1 
542. I 
540. I 
544.5 

549.1 
556.f 
549.t 
544.5 
535.1 
550.5 
556.1 
552.f 
540.5 
558.1 

546.8 
567.1 
558.1 
561.5 
557.8 
543.5 
541.5 
555.8 
556.8 
555.5 
554.8 
552.8 
569. I 
559.8 
562.1 
555.1 
540.8 
546.5 
551.1 
551 - 5  
552.5 
j49. I 
i53.1 
562.5 
j60.5 
560.8 
560.5 
539- 8 
i57.5 
i49.5 
i56.8 
i52.1 
548.8 
i47.1 
i65.1 
i68.1 
i40.5 
u5.5 
i52.5 
i55.1 
$53.5 
i52.5 

552.e 

543.8 

.GO874 

.LO946 

.00851 
.uO461 
.00623 
-00692 
.GO660 
.U0490 
-00203 
.bo262 
.UO393 
.a0548 
.00636 
.00592 
-00443 
.0027I 
.U0203 
.GO216 
.00252 
.00607 
-00282 
.a0177 
.UO183 
.GO111 
.00221 
.GO364 
."OS07 
-00557 
-00527 
.GO431 
.OW58 
-00196 
.O0234 
.00187 
.60080 
.GO221 
.1;0580 
.GO257 
.GO166 
.30460 
.GO594 
.a0273 
.00230 
.uOZ34 
.00333 
.00478 
.00535 
.OW73 
.00358 
.U0279 
.GO537 
.bo520 
,00211 
.00286 
,00226 
,00332 
,00431 
, 60505  
.GO1166 
J0342 

,00302 
GO436 
C0466 

,00198 
U0224 

,00217 
00330 
U0438 
00498 
u0447 
00329 
00256 
00372 
00467 
00208 
00307 
60429 
00495 
00442 
00357 

- 

-003650 
-00395L 
-0035511 
-001925 
-002601 
-002890 
-002756 
.002646 

-001094 
.00164l  
.002288 
-002656 
-002472 
.001850 
-00 11 32 

-000902 
-001052 
-002535 
.001178 
-000739 
-000764 
.000464 
-000923 
.001520 
.002117 
-002326 
.002201 
.001800 
-00 1077 . 000818 
-000977 
-000781 
-000334 
-000923 
.00242L 
.OO 1073 
-000693 
-001921 
-002480 
.001140 
-000960 
-000977 
-001591 
-001996 
.002234 
-001975 
-00 1495 
- 0 0  1165 
.002242 
.002171 
.a00881 
.001194 
.000944 
-001386 
.001800 
.002109 
.OOI946 
.001428 
.001261 
.001821  
.001946 
.000827 
~ 0 0 0 9 3 5  
.000906 
I 00 1378 
,001829 
,002080 
,001867 
.001374 
,001069 
,001553 
,001950 
000869 
.001282 
~ 0 0 1 7 9 1  
,002067 

,001491 

.ooo64n 

-OOOBW 

. oo inw  

- -  
I I 
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.91224 

.92181 

.92012 

.90437 

.90606 
-91899 
-91337 
.PO212 
.90943 
.PO156 

'hermo 
couple 

I 
2 
3 
4 
5 
6 
7 
0 
9 
IO 
1 1  
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
44 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
12 
73 
72 
75 
76 
77 
78 
79 
80 
81 
02 
83 
84 
85 
86 

88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
90 
99 

87 

563.1 
574.8 
575.5 
548.8 
558.8 
560.5 
566.5 
557.1 
546.5 
539.8 

.PI899 
-92968 
.92574 
.92572 
.94768 
.97243 
.91056 
.92912 
-90662 
.PI614 
.PI618 
.92068 
.92349 
.93362 
.93699 
-92574 
.PI899 
-91674 
.91731 

.90043 

.90718 

.PO999 
-90943 
.91160 
.PI281 
.90831 
.92406 
.PO549 
.90662 
.90831 
.91281 
.93024 
.92349 
.PO549 
.89818 
.PO606 
.898I8 
.91168 
-90887 
.91449 
.PO099 
.9 1674 
.94037 
-94656 
. 9 0 T 1 8  
.PI337 
-91337 
.92518 
-93249 
-91281 
.93756 
.94401 
.91224 
.PO943 
.V1506 
.91562 
-91843 
.9234P 
.92912 
.93193 
.92743 
.949?3 
.95499 
.PO831 
-90381 
.PO718 
.PO662 
.V1781 

56E.8 
571.1 
572.5 
576.5 
567.5 
572.8 
542.1 
558.8 
549.8 
560.8 
564.1 
564.1 
569.5 
574.8 
582.5 
550.8 
551.8 
555.1 
560.5 

543.8 
553.8 
560.5 
561.8 
560.5 
555.5 
553.1 
557. I 
542.8 
557.0 
552. I 
555.5 
560.1 
550. I 
540.0 
540.8 
552.1 
557.5 
561.8 
551.8 
555.1 
546.5 
559.8 
563. I 
562.1 
541.5 
560.8 
554.5 
561.1 
570.8 
560.8 
560. I 
558. I 
543.5 
548.5 
556.0 
561.5 
564. I 
563.8 
564.8 
578. I 
579.5 
568.1 
564.5 
540.5 
544.1 
550.5 
554.8 
562.5 

.a0619 

.00800 
-00861 
.00305 
.00457 
.a0583 
-00625 
.a0579 
-00159 
-00170 
.00250 
-00392 
.00502 
.00542 
.00406 
-00355 
.a0333 
-00172 
-00157 
-00496 
.00329 
.a0313 
.00181 
.00084 
-00132 
.00230 
-00363 
-00260 
-00498 
-00450 
-00303 
-00251 
.00322 
.00170 
-00072 
.00130 
.a0463 
-0031 I 
.00232 
.a0364 
-00459 
-00115 
-00019 
.00117 
.00202 
.a0323 
.00431 
.00456 
.a0374 
-00331 
-00647 
-00807 
-00147 
.00036 
.00108 
.00192 
-00293 
.00382 
-004l2 
.00212 
.00472 
.00599 
.00722 
.00134 
.00052 
.a01 1 I 
.a0183 
-00286 
-00375 
-00415 
-0041 I 
-00503 
-00518 
.a0674 
.00090 
.00158 
-00272 
-00360 
.00403 
-00441 
.01023 

.002602 
-003363 
.003619 
-00 1282 
.001921 
.002451 
.002621 
.002434 
.OOO668 
.0007l5 
.001051 
.001648 
.002110 
.002278 
.002043 
.001492 
.001400 
.000723 
.000660 
.002085 
.001383 
.001316 
.000761 
.000353 
-000555 
.000967 
.001526 
.001934 
.002093 
.OO I892 
.001274 
.000971 
.001354 
.000715 
.000303 
.000546 
.OO 1946 
.OO 1307 
.000975 
.OO 1530 
.001929 
.000483 
.OOO 164 
.000492 
.000858 
-00 1358 
.001812 
.OO I917 
.OO 1572 
.a01391 
.002720 
.a03392 
.000618 
.000151 
.000454 
.000807 
.001232 
.001606 
.oo 17110 
.001732 
.001984 
-0025  18 
.a03035 
.000563 
.000219 
.OW467 
-000769 
.oo 1202 
.001576 
.0011114 
.001728 
.002114 
.002 177 
-002833 
-000378 
.000662 
.001143 
.001513 
.001694 
.001854 
.OQU300 

.90744 

.?I922 

.92146 

.90009 

.90071 

.PI473 
-91361 
.90520 
.90464 
-89821 
-89616 
.90183 
.90632 
.PO912 
.PI273 
-91586 
.PI305 
.91810 
.PO208 
.90295 
.91137 
.91690 
.92595 
.92539 
.PO856 
.a9841 
.90239 
.a9616 
-91193 
-91137 
-91642 
.PO127 
.VI529 
.94166 
-95288 
.91810 
.?I305 
-91473 
-91754 
.92539 
.?lo81 
.93885 
-97139 
.93717 
.92315 
.92034 
.91810 
.92315 
.93212 
.93829 
.93661 
.93605 
-95512 
.99775 
.94446 
.92763 
.92146 
.91754 
.92876 

.93381 

.92932 

.93260 

.95793 
1.00168 
.94278 
.94839 
.91361 
.91922 
.91754 
.92146 
.92315 
.93549 
.93941 
.94278 
.93100 
.9lbV8 
.91249 
.91529 
.92259 
.92483 

.9zr63 

= 8,648.0 ld/sg ft 

562.8 
578.5 
506.1 
546.0 
554. I 
570. I 
574.5 
569.8 
543.8 
540.8 
543.8 
552.5 
562. I 
568.1 
570.5 

569.8 
552.5 
541.1 
559.1 
561.8 
569.8 
556.5 
551.8 
543. I 
540.8 
551.5 
555.8 
567.5 
566.5 
563.8 
552.1 
567.8 
564.5 
568.5 
550. I 
563.1 
562.5 
560.1 
573.8 
564.8 
562.5 
576.8 
558.5 
555.1 
561.1 
566.8 
572.5 
577.5 
584.1 
594.5 
594.8 
570.5 
591.8 
563. I 
557. I 
560.5 
569.1 
580 .8  
587.1 
593.1 
586.8 
594.5 
572.8 
597.1 
563.5 
572.8 
559.5 
574.5 
583.5 
585.5 
585.1 
587.8 
597.5 
564.5 
561.8 
564.8 
571.1 
580.8 
585.1 
592.8 

567.8 

.00620 
-00870 
-01155 
.OD293 
.00445 
-00636 
.a0792 
.00871 
-00 129 
.00165 
-00233 
.00362 
.a0525 
-00630 
-00635 
.00592 
.00615 
.00122 
.00129 
.00493 
-00475 
.00542 . 00 I33 
.00075 
.00106 
.00176 
-00321 
.00450 
.00546 
.00549 
.a0237 
.a0377 
.0049O 
* 00 IO8 
.00054 
.00095 
-00433 
-00409 
.00283 
.00441 
-00437 
.00107 
.00034 
-00078 
.00162 
.00298 
.00429 
.00505 
.a0517 
.00614 
.OIO62 
.a1166 
.a0077 
.00022 
.00074 
-00131 
-00234 
.00419 
-00675 
.a0954 
.a1076 
.00917 
.01210 
.00089 
.00063 
-00007 
.00192 
.a0363 
.00640 
.00916 
.a1053 . 0 I039 
.a0790 
.a1128 
.00097 
.a0181 
.00341 
-00612 
-00060  
.01021 
.00914 

.002621 

.003712 

.004883 

.001239 

.oo I881 

.002689 

.a03357 

.003682 

.000545 

.000698 

.000985 

.001530 

.002220 
-002664 
.002685 
.002503 
.002600 
.000516 
.000545 
.002084 
.002008 
.002292 
.000562 
.000317 
.000448 
.000744 
.a01357 
.OOl903 
.002308 
.002321 
.OOl848 
.a01594 
.002072 
.000457 
.000228 
.000402 
.OO I831 
- 0 0  I729 
.001196 
.001864 
.001848 
.000452 
-000 144 
.000330 
.000685 
.001260 
.001814 
.002135 
.002186 
-002596 
.004490 
.004930 
.000326 
.000093 
.000313 
.000554 
.000989 
.001771 
.002854 
.0011033 
.OW549 
.a03877 
.a051 16 
-000376 
.000266 
.000368 
.000812 
.a01535 
.002706 
-003873 
.004452 
.OW393 
.003340 
.OW769 
.000410 
.00076,5 
.001422 
.002587 
-003636 
.004317 
.003864 

I 

-90688 
-91978 
.92651 
.90071 
-90015  
-91529 
-91866 
-91417 
.90969 
.90127 
.e9891 
-90239 
.PO744 
.VI305 
.92203 
-92707 
.92651 
.92227 
.90856 
.90464 
.92146 
.93100 
.93493 
-92932 
.9108I 
.PO0011 
.PO239 
.a9723 
.9 1529 
.91698 
.92539 
.91361 
-92820 
-94951 
-95793 
-91698 
.91137 
.92259 
-92876 
.93549 
.91081 

.96073 

.93381 
-92203  
-91866 
-91754 
-92227 
.93437 
.911166 
.94895 
.911839 
.94615 

-94222 
.92595 
.91866 
.91473 
.92988 
.93268 
.94166 
.94I10 
-94558  
-96017 
.99158 
.93941 
.94671 
.P 1 1  37 
-91642 
.91754 
-92651 
.93044 
.94783 
.95063 
.94054 
.93044 
-91586 
.PI081 
-91586 
.92707 
-93212 

.9500r 

~- 

I ,  

= 8.656.0 lb /m ft 
~ 

562.8 
582.8 
596.8 
546.5 
556. I 
573.1 
584. I 
504.8 
547. I 
541.1 
542.5 
552.8 
564.8 
575. I 
582.5 
585.5 
591.8 
553.8 
523.8 
561.5 
577. I 
508.8 
557.8 
553.1 
543.5 
541.8 
550.8 
554.8 
573. I 
578. I 
576.8 
571.5 
587.8 
565.1 
568.8 
546.5 
563. I 
573.5 

591.5 
562.5 
566.5 
570.1 
556.8 
555.5 
562.0 
573. I 
578. I 
584. I 
589.8 
615.1 
604.5 
566.5 

560.8 
555.1 
561.8 
569.8 
586.1 
595.8 
604.8 
607.5 
617.5 
572.8 
588. I 
560. I 
568.1 
555.1 
571.1 
584.5 
593.5 
600. I 
608.1 
618.8 
561.1 
557.8 
558.5 
567.5 
581.8 
592. I 
597.8 

574.8 

. _  
~ 

.00553 
-00875 
.01257 
-00246 
.00403 
.00623 
.00885 
.0100v 
.00099 
.00132 
.00168 
.00312 
-00487 
.OObbZ 
.00765 
.00811 
-00839 
100084 
-00095 
.I70438 
.00638 
.a0723 
.00068 
.00045 
.00078 
.00150 
-00281 
.004 13 
.a0528 
.00585 
-00547 
-00539 
-00645 
-00057 
.00030 
.u0073 
.00305 
.OO49 I 
.00422 
.a0570 
.00363 
.a0054 
.00039 
.000611 
.00124 
.00219 
.UO335 
.00387 
.OW37 
.00425 
.01211 
-00977 
.00081 

.00050 

.00116 

.a0237 
-00433 
.00642 
.00942 
-01103 
.01156 
.01624 
.00062 
.00039 
.00076 
.0014l 
.00274 
.00493 
.00762 
.01004 
.01069 
.00946 
.01462 
.00080 
.00119 
-00243 
-00443 
-00703 
.00924 
.01088 

- 

.002325 

.003678 

.005284 

.001034 . 00 1694 

.002619 

.003720 

.OW578 

.000416 
-000555 
.000706 
.001312 
.002047 
.002783 
.a032 16 
.003409 
.a03527 
.a00353 
.000399 
-00 184 I 
.002602 
.003039 
.Or30286 
.000189 
.000328 
.000631 
.001181 
-00 1736 
.002220 
.002459 
-002299 
.002266 
.002711 
.000240 
.000126 
.000307 
.001618 
.002064 
-001774 
.002396 
.001526 
.000227 
.000164 
.000269 
.00052l 
.000921 
.001408 . 00 1627 
.a01837 
-001787 
.005091 
.004 107 
.000340 

.000210 

.a00488 

.000996 

.oo 1820 
-002699 
.003960 
.004637 
.004859 
.006827 
.000261 
-000164 
.000319 
.OW593 
.001152 
.002072 
.003203 
-004220 
.004494 
.003977 
.006146 
.OW336 
.000500 
-00 I021 
-001862 
-002955 
.a03884 
.004574 

- 

77 



TABLE Vm. - TABULATION OF HEAT-TRANSFER MEASUREMENTS FOR CONFIGURATlON 3 - Continued 

- 
Therm 

COUPll 

- 
1 
2 
3 
2 
5 
6 

8 
9 

10 
11 
12 
13 
12 
15 
16 
17 
I8  
19 
20 
2 1  
22 
23  
24 
25 
26 
2 7  
28 
29 
30 
31  
32 
33 
34 
35  
36 
37 
38 
39 
40 
44 
60 
61 
62 
6 3  
64 
65 
66 
67 
68 
6 9  
70 
7 1  
7 3  
74  
75 
76 
77 
78 
79 
80 
81 
82 
8 3  
84  
85 
86 
8 7  
88 
89 
PO 
91 
92 
93  
94 
95 
96 
97  
98 
99 

i 

- 

I 

-90667 
-92016 
-93085 
-90217 
-90161 
- 9  1679 
-92354 
.92297 
-91679 - 90780 
-90386 
-90611 
-91061 
-91858 
-93085 
-93928 
-93928 
-93647 
-92016 
-90892 
193478 
-911490 
.94884 
.94434 
-92635 
-91229 
- 9 1  117 
-90217 
-92241 
-92691 
.93984 
.92972 
-94265 
-96683 
-97245 
-93141 
-91735 
-93928 
.94490 
.94884 
-91960 
.98594 
-97807 
-94432 
.93253 
.92522 
.92241 
.93141 
.94321 
-92996 
-96008  
-95671 
-99044 
.94096 
.92522 
.9145* 
-90780 
-92579 
.93478 
.94771 
-95165 
.P5727 
.99100 
~ 9 8 2 5 7  
.94209 
.95108 
.91342 
.91623 
.9190* 
-93085 
.93759 
.95783 
-96177 
-94265 
.93478 
-91960 
-91229 
-91791 
-93197 
-93647 

- 

1 

- 

= &6: 

558. 
578.1 
609. 
548.' 
553. 
570.1 
585. I 
590.' 
550.' 
541., 
522.' 
550.1 
563. 
576.' 
587.q 
594. 
598.1 
558. 
548.1 
560.1 
585.! 
599. 
564.1 
561. 
552.1 
589. 
552., 
554.1 
574.1 
SBO.! 
585.! 
583.1 
599.1 
574.1 
577.1 
554.! 
563.1 
583.1 

502. 
Ebb.! 
585.1 
580.1 
562.1 
560.1 
571.! 
578.1 
593.1 
507.1 
516.1 
523.! 
108.1 
588- 1 
360.1 
i56.1 
i55.5 
i64.t 
i84.! 
597.1 
108.1 
bl1.f 
,22.5 
$92.1 
i83.I  
i6l.L 
170.1 
i51.f 
i64.f 
i80.f 
i93.5 
b03.8 
112.5 
828.1 
i64.1 

i56.5 
i63.1 

i92. I 
I I l . 8  

585.1 

,59.e 

i78.e 

~ 

!!!LE 
.0052i 
.00921 
.0152( 
.0025( 
-00391 
.0067( 
-01095 
.0122( 
.0010! 
.0009( 
.0017! 
-00501 
-0052i  
.0080! 
-0099i 
.0110i 
.01221 
-00071 
-0OlOi 
-00482 
.0081t 
-0104t  
.00064 
.000Cf 
.0009L 
.OOIb4 
.00271 
.00441 
-00646 
-00725 
-00688 
.00725 
-00979 
.00048 
.00044 
.00084 
.00421 
.00581 
-00571 
.00891 
-00369 
.00041 
-00031 
.0008C 
.00156 
-00342 
.00722 
.01219 . 0 I773 
- 0  WO9 
.01950 
.01120 
.00047 

.00142 
-00271 
.00556 
.OOPS8 
.01503 
.01604 
.01716 
-02596 
-00095 
-00058  
.00099 . 00 139 
-00235 
.00494 
-00834 
-01271 
.01450 
.01451 
-02426 
-00099 
.0011* 
-00231 
.00451 
.00805 
.01177 
-01396 

.ooo7e 

__ 
r00228 
.00387 
.00648 
,00105 
.OD161 
.00282 
.00262 
.On606 
.00042 
.DO020 
.00072 
.00128 
.00221 
.00338 
-00417 
.00463 
.00522 
.00032 
.00042 
.00203 
.00343 
.OOSCO 
.00026 
.00018 
.00037 
.00060 
.00114 
.00188 
.00271 
.003 13 
.00289 
.00305 
.00412 
.00020 . 000 1 8 
.00035 
.00177 
.00227 
.00242 
-00375 
.00155 
.00019 
.00015 
.00035 
.00065 
.00144 
.00303 
.00513 
.00746 
.00803 
.00820 
.00479 
.00019 
.00032 
.000591 
,00114 
1002321 
.003991 
.00632 
,00675. 
,00722 
.010921 
.000401 
.000221 
.OD041 
,00058' 
,00098' 
,00207' 
,00351 
005351 

.006101 

.006101 
, o  102 I :  
,00041 
00048l 
00097i 

,00189l 
,00338' 
,004951 
005871 

__ 

M = 4.65; = 8,640 lb/sq ft 

~ 

.9225( 

.9352: 
-9500: 

.92191 

.P348! 

.94321 
-9260' 
.95171 
-9410: 
.9355: 
.9309; 
.93141 
.9393! 
,955Oi 
-96462 
.96511 
.97301 
.95335 
.9303t 
.96065 
.96961 
.9831! 
.97525 

.93654 

.9679F 

.9722€ 

.93522 

.00611 

.96630 

.95451 

.94328 

.93654 

.92609 

.96231 

.97079 
-98034 
.97360 

.96125 
.94609 
.93261 
.92250 
.93991 
.95226 
.96630 
,97136 
.97697 
-00841 
.ooooo 
.95788 
-96855 
.93128 
.93092 
.93317 
.92777 
.95619 
-97697 
.98090 
.95732 
.95058 
-93654 
.92643 

.92721 

.94328 

.OIW 

.9314e 

- 

. L  

= 8.647.0 lb/sq 

567.1 
591.5 
614.5 
559.5 
563.5 
582.8 
600.5 
611.8 
565.5 
561.8 
563.5 
566.5 
579.5 
595.5 
606.5 
615.1 
623.1 
576-8  
567.8 
576.8 
606.5 
622.5 
581.8 
578.5 

575.1 

608.1 
621.1 
574.5 

596.1 
576.5 
572.1 
575.8 
582.1 
603.1 
618.5 
629.5 
636.5 
619.5 
603.1 
571.5 
565.5 
563. I 
572.1 
592.8 
609.8 
625.5 
632-5 
631.5 
599.1 
594.1 
570.5 
578.8 
561.5 
575.1 
586.1 
604.8 
b17.5 
b32.8 
b44.5 
571.1 
568.5 
565.5 
567.8 
586.1 
602.5 
b l b - 5  

- 

.0041 
-0067 
.0104 
.0020 
.0032 
-0053 
.0082 
.0106 
.0005 
.0008 
.0015 
-0027 
.0043 
.0062 
.0076 
.00931 
.0099 
.0004 
-0008  
-0040 
-0073 
.0084 
.0003 
.0004 

.00341 

.0055 
-0071 
.0032 

.00021 
-0007 
.00131 
.0026l 
.00981 
.0071 
. O O W  
.0108; 
.01 14: 
-0093' 
.OOObl 
.0006' 
.OOIOi 
. O O I P i  
.00421 
.00651 
.00911 
.0107( 
.01345 
.0134; 
.OOOb; 
.00041 
.0007. 
.00101 
.00181 
.0037i  
.00621 
.0088f 
.01011 
.01 I 4 1  
,01175 
.0008i 
.0010(1 
.00181 
,00332 
,00561 
,00814 
,01639 

- ~- 
.00177! 
.00285( 
.004241 
-000861 
.00136i 
-002265 
.00349S 
.00450! 
.00021t 
-000365 
.0006 3( 
.00116i 
-001831 
.00274( 
.00325t 
-003945 
-004225 
.000191 
-000344 

-00313C 
-003584 
-000165 
.000182 

.0017ie  

.001459 

-002337 
.003016 
.001362 

.000119 
-000327 
.000551 
.001137 
-002053 
.003051 
.004047 
-004590 
.004844 
-003983 
.000170 
-000293 
.000433 
.000814 
.001786 
-002719 
-003894 
.004539 
.005722 
-005692 
.000178 
-000204 
.000310 
.000228 
.000793 
.OO I 5 7 8  
.002660 
-003767 
.002314 
.004840 
.007529 
-000328 
.0001141 
-000766 

-002397 
.003453 
.006952 

.oolso8 

- .  

a' = 45.0"; Tt = 614" R; 

__ 
.9499 
-9607 
.9749 
-9516 
.9442 
-9542 
-9613 
.9650 
-9726 
-9647 
-9573 
.9482 
-9431 
.9482 
-9652 
.9800 
.Pa29 
.9982 
-9817 
-9408 
.9766 
-9897 
.0113 
-0068 
.9846 
-9658 
.9510 
.9317 
-9270 
.9567 
.9795 
.9732 
-9880 

-0329 
.9852 
.9414 
.9738 
.9880 
.9948 
.9357 

.?e46 

.9698 

.9522 

.9396 
-9476 
-9670 
.9778 
.9977 
.0073 
.0329 
.97721 
.Or5351 
-95051 
-93791 
.9556. 
.96981 
.9857 
.00001 
.01081 
.00791 
-00391 
.P778 
-9908' 
-9556; 
.9539 
.9567( 
.9732( 
.9835( 
-0113i 
.0102. 
-97831 
.9738. 
.9624! 
-95271 
.95791 
.9761( 
.9891< 

__ 

= 8,6 

563.1 
577.1 
601.! 
560. 
559. 
57I.!  
583.1 
600. I 
570.1 
565.1 
562.1 
561.' 
564.1 
574.1 
591.! 
603.: 
617.! 
582. 1 
576. I 
566.1 
613.: 
625.1 
591.: 
589.1 
577.! 
567.t 
563.: 
558. I 
576.f 
598.5 

616.f 
622.L 

604.1 
577.5 
564.1 
606.1 
629.1 
626.1 
561.t 

607.8 

577.5 
570.1 
5 b C .  1 
565.8 
580.8 
600.5 
619.5 
636.1 
650.8 
605.1 
572.8 
566.1 
561.8 
563.1 
583.8 
601.1 
625.1 
640. 1 
b56.5 
593.5 
589. 1 
574. i 
584. I 
566.1 
571.8 
583.5 
b03.1 
529.1 
b34.1 
b45.5 
574.8 
573.5 
568.5 
569.5 
591.8 
506.5 
5 1  1.1 

~ 

w s q  1 

.00129 

.00290 
-00429 
-00079 
-00137 
-00236 
-00350 
-00452 
.00048 
.00021 
-00068  
-00129 
-00230 
-00355 
.00497 
-00512 
.00545 
-00031 
-00052 
-00255 
-00553 
-00623 
-00027 
.00030 
.OOObb 
-00072 
.00146 
.00248 
.00407 
-00496 
-00707 
.00637 
.00808 

.00025 

.00042 

.00261 
-00646 
-00659 
.00913 
.00280 

-00051 
-00072 . 00 142 
.00291 
.00457 
.00698 
.00664 
.00789 
.01053 
.00028 
.00051 
.00074 
,00133 
,00276 
.00483 
.00657 
.DO696 
.00882 
.01254 
.00070 
.00057 
.00070 
,00079 
,00138 
,00273 
,00447 
.00612 
,00725 
,00863 
,01572 
.00062 
,00072 
,00129 
,00241 
,00419 
,00591 
,00727 

__ 

- .  -- 
.00063C 
.001225 
.001813 
-00  0 334 
-000579 
.000991 
.001479 
-00 19 18 
.000203 
.00017? 
.000281 
-000545 
-000972 
.00150C 
.002100 
.002 164 
.002303 
.000131 
.000228 
.001078 
.002337 
.002633 
.000114 
-000 127 
.000186 
.000304 
-000617 
.001048 
.001720 
.002096 
-002988 
.002692 
.003414 

.000106 
-000177 
.OO 1103 
.002730 
.002785 
.003858 
.001183 

.0002 I6 

.000304 

.000600 
-00  1230 
.00193I 
.002950 
.002806 
.003334 
-004450 
.000118 
.000216 
.000313 
-000562 
.001166 
.00204l 
.002776 
.002941 
-003727 
.005299 
.000296 
.000241 
.000296 
.000334 
-000583 
.001154 
.001889 
.002586 
.003064 
.003647 
.006643 
.000262 
.000302 
.000545 
.001018 
.001771 
.002497 
.003072 

- 

. . .. a 41 



TABLE W. - TABULATION OF HEAT-TRANSFER MEASUREMENTS FOR CONFIGURATION 3 - Continued 

herma 
couple 

1 
2 
3 
4 
5 
6 
7 
9 
9 
IO 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21  
22 
23  
24 
25 
26 
27  
28 
29 
30 
31  
32 
33 
34 
35 
36 
37 
3 8  
39 
40 
44 
60 
61 
62 
6 3  
64 
65 
66 
67 
68 
6 9  
70 
7 1  
7 2  
7 3  
74 
75 
76  
77 
78 
7 9  
80 
81 
82 
8 3  
84 
85  
86 
87 
88 
8 9  
9 0  
9 1  
92 
9 3  
94 
95  
9 6  
97 
98 
99  

Te/Tt I 
- 0' = -90. 

P 

.92812 
-91913 
-90116 
-92755 
.P i969 
.91745 
-89611 
.e8151 
-92531 
.92362 
.92475 
-92138 
.PO902 
.E9498 
-89442 
.PO284 
.PO004 
.92868 
.92531 
-90116 
.89442 
.PO060 
.92475 
.92587 
.92587 
.92362 
.91969 
.a9835 
.e9723 
.e9049 
.PO509 
.PO004 
.90172 
.93485 
.99945 
.92418 
-90734 
.V1183 
.93598 
.92306 
-90509 
.94889 
-94665 
.94384 
.93822 
.93036 
.91801 
-91632 
.92812 
.94384 
-98034 
-94609 
.PI1496 
-93542 
.94159 
.93542 
.92924 
.91071 
.91408 
-91745 
.93598 
.98539 
.95002 
.94440 
.94552 
.93822 
-95563 
.92418 
.91745 
.PO846 
.9 I 857 
.93036 
.97809 
-96518 
-93585 
-93373 
.92699 
.91576 
-91239 
.92924 
-9U496 

= 12,2l 

601.8 
586. I 
560.5 
596.1 
588.5 
578.1 
552.5 
534.8 
579.8 
585.5 
589.8 
585.1 
569.8 
550. I 
539. I 
539.5 
540.8 
577.5 
586.1 
565.5 
533.8 
539.1 
575.1 
576.1 
584.5 
586.8 
582.5 
562.8 
550.5 
537.8 
540.1 
533.8 
537.8 
590.5 
589.5 
583.1 
568.1 
542.5 
555. I 
551.1 
565.5 
613.8 
611.8 
605.8 
595.5 
584.1 
568.8 
561.1 
557.5 
563.5 
581.1 
568.1 
608.8 
602.8 
611.8 
607.1 
601.8 
572.5 
560.1 
553.1 
558.8 
584.8 
570.8 
607.1 
605.1 
608.5 
622.5 
596.8 
574.1 
558.1 
551.5 
555.8 
581.1 
587.8 
605.8 
604.5 
593.1 
573.1 
558.1 
559.8 
567.1 

(d) M = 4.65; pt,nom = 12,240 lb/sq ft 

lb/sq f 

.02125 

.01336 

.OD733 

.a1588 

.a1376 
.00907 
-00505 
.a0278 
-00879 
-01093 
.01233 
.a 1080 
.00780 
.00477 
-00243 
.00122 
.00160 
-00676 
-01086 
.00815 
.00084 
.00101 
.00560 
-00647 
.OW71 
.a1095 
-00986 
-00777 
-00546 
.00241 
.00087 
.00042 
.00108 
.00561 
.00528 
.00940 
-00778 
.DO078 
-00038 
.DO139 
.00704 
.01929 
.a1925 
.01369 
.01098 
-00815 
-00572 
-00343 
-00162 
-00083 
.00050 
-00146 
.a1743 
.01793 
.02283 
.a2072 
.01527 
.00887 
-00442 
.00191 
-00082 
.00032 
.a0138 
.01625 
.Ol449 
-02170 
.o le29 
.01439 
.00794 
-00406 
-00186 
-00083 
.00050 
.DO285 
.02099 
-01973 
.01377 
.a0796 
-00418 
.00222 
-00150 

.OW320 

.003973 

.002180 

.OD4723 
-004092 
- 0 0 2 6 9 1  
.oo 1502 
.OD0827 
.002614 
.DO3251 
-003667 
.003212 
.002320 
.001419 
.OD0723 
.000363 
-000476 
-002010 
-003230 
.002424 
.000250 
.000300 
.OO 1665 
-00  1924 
.a02888 
-003257 
.DO2932 
-00231 1 
.001326 
-000735 
.OD0259 
.a00125 
-000321 
.001668 
.OO 1570 
-002796 
-002314 
-000232 
.000113 . DO04 13 
.002094 
.OD5737 
.005725 
.004072 
.a03266 
.002424 
.OD1 70 1 
.001020 
.000482 
.000247 
.000149 
-000434 
.005184 
-005184 
-006790 
-006162 
.004541 
-002638 
.OO 131 5 
.a00568 
.000244 
.OD0 10 I 
.000410 
.DO4833 
.004309 
-006454 
.005440 
.004280 
.002361 
-001207 
.DO0553 
.000227 
.000149 
-000848 
.a06243 
.OD5868 
.004095 
.DO2367 
.001223 
.DO0660 
.000446 

.9 

.9 

.9 

.9 

.v 

.9 

.9 

.8 

.9 

.8 

.e 

.9 

.9 

.8 

.8 

.e 

.8 

.9 

.8 

.8 

.8 

.9 

.9 

.9 

.8 

.e 
' .8  
.8 
.8 
.8 
.V 
.8 
.v 
.V 
.V 
.8 
- 9  
.9 
.V 
.9 
.9 
.v 
.9 
.8 
.8 
- 9  
.9 
.9 
.9 
.9 
.9 
.v 
.9 
.9 
.8 
.8 
.9 
.8 
.9 
.9 
- 9  
.9 
.9 
.V 
- 9  
.8 
.V 
.8 
.9 
.9 
.9 
.9 
.9 
.9 
.a 
.8 
.9 
.9 
.9 
.9 
.9 

: 12,2 

574.8 
586.8 
576.8 
559.8 
566.8 
575.8 
568. I 
554.8 
551.5 
547.5 
554.5 
571.5 
567.8 
563.8 
558.5 
552.8 
548.1 
559.8 
548.8 
564.5 
549.8 
556.1 
559.8 
549.8 
547.5 
549.8 
562.1 
558.5 
563.5 
556-5 
553. I 
545.8 
568.1 
564.5 
560.8 
547.5 
568.8 
552.8 
564.1 
574.8 
567.1 
568.5 
566.8 
549.8 
556.5 
566.1 
567.5 
566.1 
564.5 
567. I 
577.5 
570.8 
568.1 
563.5 
549.1 
553.8 
561.1 
563.8 
565.5 
559.1 
566. 1 
572.8 
570.8 
567.1 
568.1 
547. P 
567.8 
559.5 
566.8 
562.1 
559.1 
559.5 
574.1 
579.1 
548.1 
554.1 
562.5 
565.5 
564.1 
563.8 
567.8 

I lb/sq f 

.00942 

.0104O 

.a0936 
-00523 
.00685 
.OD776 
.00698 
-00551 
-00247 
-00308 
.00457 
.00596 
.00670 
.DO655 
.a0494 
.a0321 
.00243 
.a0235 
.OD285 
.OD668 
.00321 
.a0217 
.00248 . 00 149 
.I30258 
-00413 
.00560 
.a064 1 
.OD581 
.00480 
.00304 
.00251 
-00497 
.00307 
.00144 
.00277 
-00622 
-00303 
-00267 
.a0639 
.00626 
.OD318 
.OD323 
-00279 
.00400 
.a0529 
.00584 
-00541 
.00445 
.00389 
.a0582 
-00612 
.a0261 
.00315 
.a0257 
.a0363 
.oak82 
.OD560 
-00507 
.00404 
-00398 
.00506 
.00577 
.00250 
.00268 
.00270 
.a0374 
.00490 
.00532 
-00515 
. 004 lO 

.a0437 

.a0574 
-00271 
-00360 
-00478 
.a0521 
.a0509 
.00430 
.00387 

.0032a 

~ 

.DO2809 

.003101 

.002791 

.001559 
.002042 
-002314 
.002081 
-00 1643 
-000736 
-0009 18 
.a01363 
.001777 
.a01998 
.001953 
-001473 
-000957 
.000724 
.000701 
.000850 
.001992 
.OW957 
.000647 
.OD0739 
.OOOU44 
.OD0769 
.001231 
-001670 
.001911 
-001732 
.OD1431 
.000906 
.000748 
.oo 1582 
.000915 
.000429 
.000826 
.001854 
.000903 
.000796 
.OO 1905 
-001866 
-000948 
.OD0963 
.000832 
.001193 
.001577 
.a01741 
-001613 
-001327 
.001l60  
.001735 
-001825 
-000796 
.000?3V 
.DO0766 
.001082 
.001437 
.OO 1670 
-001512 
-001204 
.001187 
.001509 
.OO 1720 
-000745 
.000799 
. 000805  
.001115 
.001461 
-001586 
.001535 
.a01222 
.000978 
.DO1303 
.001711 
.000808 
.001073 
.a01525 
.a01613 
.001518 
.001282 
.001152 

Nst 

a' = 1.5O; T+ = 675" R; 
~ 

-91071 
.92194 
.PI913 
.Pol l6  
.PO341 
.PI688 
.PI183 
.PO060 
.90509 
.a9554 
.e9498 
-90397 
.PO790 

-91071 
-91015 
.90565 
.92025 
-90004 
.90453 
-90734 
.VI520 
-92081 
.PI632 
.a9891 
-89105 
.PO172 
.a9779 
.9095P 
.90734 
.PI464 
.9OVOZ 
.V264? 

.93b29 

.91183 

.91464 
-93036 
.92924 
.90901 
.9298C 
-9303t  
-90284 
-90171 
.91071 
.91464 
.9191? 

.93541 

.92924 

.92218 

.93878 

.93991 

.e9722 

.89661 

.PO341 
-90341 
-91851 
-91851 
.92755 
.92275 
.9241€ 
.9387€ 
.V4041 
-89661 
.92194 
.9022( 
.9157( 
.PI745 
-92475 
.9241€ 
.9314€ 
.9371C 
.9230t 
.91801 
-91969 
-92361 
.92581 
.93036 
.92924 

.pa790 

.v24ie  

.8994e 

.9286e 

= 12.2 
~ 

571.1 
584.5 
585.1 
553.8 
565.8 
575.8 
574.5 
564.8 
549.8 
542.5 
547.5 
559.8 
567.5 
569.1 
567.8 
561.5 
559.1 
560.5 
543.8 
564.8 
559.1 
566.1 
560.1 
550.8 
547.1 
542.8 
557.1 
561.1 
572.1 
565.1 
564.1 
565.5 
582.5 
559.8 
559.8 
543.5 
567.8 
565.1 
584.8 
591.1 
566. I 
563.8 
554.8 
547.8 
549.5 
562.5 
569.5 
573.1 
575.1 
579.8 
586.1 
587.5 
567.8 
560.8 
539.1 
544.5 
555.1 
560.8 
571.8 
577.1 
586.5 
581.5 
586.5 
567.1 
563.8 
540.5 
559.5 
554.8 
568.5 
572.1 
580.8 
585.5 
583.1 
593.8 
555.5 
556.5 
564.5 
573.5 
581.5 
591.1 
590.1 

)Ib/sq 

.00734 
-00937 
.01030 
.OD397 
-00550 
.00671 
-00750 
.00701 
.00209 
-00232 
.OD336 
.00454 
.00582 
-00645 
.00555 
.00443 
.00409 
.DO210 
.00200 
-00569 
.00416 
.00384 
-00236 
-00143 
.00182 
-00272 
.00422 
.00518 
.00567 
-00532 
.00424 
-00391 
-00565 
.00198 
.00118 
.OD175 
.00519 
-00444 
.00629 
.00923 
.00509 
-00204 
.00069 
.a0159 
-00260 
-00396 
.00514 
-00520 
-00446 
-00485 
.OD785 
-00971 
-00196 
.OD072 
.00135 
.a0241 
.DO348 
-00460 
.00518 
.00598 
.a0736 
-00737 
-00918 
-00175 
.00110 
.00153 
-00232 
-00339 
-00443 
.00496 
.OD619 
-00792 
.OD648 
.00858 
-00124 
-00187 
-00302 
.a0424 
-00609 
.OD876 
.00933 

~ 

-002 192 
.DO2798 
.DO3076 
- 0 0  I185  
.001642 
-002004 
.002240 
.002093 
-000624 
.DO0693 
.001003 
-001356 
- 0 0  1738 
-001926 
-001657 
.oo 1323 
.DO1221 
.000627 
-000597 
.DO1699 
.001242 
.OO 1147 
.000705 
.000427 
.OD0543 
.000812 
.001260 
-001547 
. O O  1 693 
.a01589 
.OD1266 
.OO I 1 6 8  
.OO 1687 
.OD0591 
.000352 
-000523 
- 0 0  1550 
.OO 1326 
-001878 
-002756 
.001520 
.000609 
.000206 
-000475 
-000776 
.001182 
-00  1535 
.oo 1553 
.001332 
.001448 
.002344 
.002900 
.000585 
.0002 15 
.000403 
.000720 
.OO 1039 
.oo 1374 
- 0 0  1547 
-001786 
- 0 0 2  198 
.002201 
.002741 
,000523 
. 000328  
-000557 
.000693 
.001012 
- 0 0  1323 
-001481 
- 0 0  1848 
-002365 
.001935 
.002562 
-000370 
.000558 
.000902 
-001266 
.001819 
-002616 
-002786 

79 
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'berm1 
couple 

- 
1 
2 
3 
4 
5 
6 
7 
8 
9 

IO 
11 
12 
I3  
I 4  
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
44 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
P I  
92 
93 
94 
95 
96 
97 
98 
99 

- 

(d) M = 4.65; pt,nom = 12,240 Ib/sqft 

I 

.9025C 

.91595 

.PI875 
-89359 
.a9522 
-91035 
.91035 
.POI94 
.a9578 
-88906 
-88793 
.E9578 
.PO194 
.90530 
.91091 
.PI203 
.PO867 
.PO923 
-89522 
.89746 
.90698 
.91203 
.91483 
-91707 
-90250 
-88962 
.E9690 
-89018 
.PO811 
.90755 
-91371 
-89746 
.91651 
.92828 
-94845 
.91315 
-90923 
.?IC27 
.9229 I 
.93164 
.90530 
-93052 
.96470 
.93500 
-92 I55 
-92099 
.PI987 
.92604 
.93332 
.9344* 
.93276 
-92940 
.94172 
-98319 
.93556 
.91707 
.PI091 
.PO698 
-92155 
.92043 
-92828 
.92828 
.92940 
.96245 
.98543 
.93500 
.94340 
-90755 
-91315 
-91315 
.PI763 
-91987 
.93220 
.e3892 
-93724 
.92604 
-91203 
-90867 
.91203 
.92043 
.92267 

- 

- 

= 12,l 
~ 

566. I 
584.1 
592.5 
547.5 
556.5 
574. I 
579.f 
575.1 
542.1 
537.5 
541.1 
554.1 

572.E 
575.5 
572.1 
574.1 
553.5 
539.f 
562.5 
565.5 
57h. I 
555. e 
542.5 
539.8 
552.8 
556.1 
574.8 
570.8 
568.5 
559.1 
578.5 
560.5 
570-5 
549. I 
566.8 
568.8 
576. I 
586.5 
570.8 
562- 1 
576.8 
562.1 
560.5 
572.5 
582.8 
591.8 
602.5 
615- 1 
601-1 
606.1 
568.8 
587.1 
562.5 
560.1 
564.8 
576.1 
592.8 
604.8 
598.8 
592.5 
602-5 
581.5 
592.5 
562- I 
572.5 
561.5 
578.5 
585.8 
591.5 
592. I 
595.5 
617.5 
565.1 
562.5 
562.8 
573.1 
584. I 
592.5 
608.8 

565.e 

s5o.e 

- 

,00791 
-01161 
-0156' 
-0037' 
-0056' 
.00801 
.01051 
-0114' 
.00161 
.DO18 
.0028, 
-0046: 
-0067, 
-0087( 
-0085 
.00751 
.00811 
.OOIPI  
.0015' 
-0065 
-0061' 
-0069 
.00171 
.OOO91 
.0012( 
.00221 
.0040l 
-00581 
-0069: 
.0070! 
-00541 
-0046i 
-00621 
.00151 
.0011( 
-00127 
-00531 
-00525 
-00344 
-00674 
-00541 
.0015c 
-00063 
-00125 
-00261 
-0059C 
.01072 
-01361 
.a1585 
-01584 
.01591 
.a2265 
-00148 
-0004t 
.00141 
.a0269 
-00481 
-00966 
-01232 
-01555 
-01573 
-01276 
-01805 
.a0166 
-00095 
.a0125 
.00229 
.00452 
-00861 
.OIl45 
-01430 
-01438 
-01155 
.01537 
-00126 
.00209 
-00421 
-00797 
-01116 
-01312 
-01262 

__ 

__ 
.OD2362 
-003468 
-004679 
.001133 
.OD1689 
.002392 
.DO3 I57 
.DO3435 
-000496 
.000547 
.000858 . 00 1381 
.002018 
.DO2601 
.a02544 
.a02254 
.002434 
.000568 
.000475 
.001946 
-001851 
.002084 
.000526 
.000281 
.000677 
.000670 
.001220 
.001758 
.002069 
.002 108 
.001627 
.a01381 
.OD1866 
.000451 
.000329 
.000380 
.OO 1588 
.001570 
.OO 1029 
.002015 
.00164l 
.000448 
.OOOI88 
.a00374 
.OD0798 
.OO 1791 
.003205 
.004087 
.a04733 
.OW736 
.004757 
.OM772 
.000443 
.000138 
.a00422 
.000804 
.OO I456 
-002888  
.DO3684 
.OW649 
.004703 
.0038 15 
.005397 
.000496 
.000284 
.DO0374 
.000685 
.OD1351 
.OD2574 
.003423 
,004276 
,004300 
.DO3453 
.004596 
.OD0377 
.000625 
.001259 
.002383 
,003337 
,003923 
.003773 

- 

~ 

.goo 
.PI5 
-923 
.894 
-894 
.910 
.914 
.909 
.PO3 
-895 
-89 I 
.896 
.PO2 
.908 
-917 
.922 
.921 
-920 
-902 
.898 
.917 
.926 
.926 
.924 
.906 
.a92 
.896 
-889 
.909 
.9121 
.923 
.911I 
.926( 
.940I 
.953 
-9121 
.PO5 
-920 
.9381 
.9351 
.904< 
.934 
-9481 
-934 
-921' 
.919# 
.921' 
-930 .  
.939 
.942' 
.9415 
.940l 
.949: 

.933( 

.916 

.907' 

.9071 

.9191 

.9271 
-9351 
.9381 
.94l( 
.9641 
.982 I 
.933t 
.9391 
.9051 
.909t 
.914( 
.9231 
.928t 
.9431 
.945E 
.935E 
.924t 
.POPE 
.905? 
.9129 
.9230 
.9291 

- 

= 12,: 
~ 

562. 
583-1 
599. 
546. ' 
557. 
574. 
586. 
587. 
548., 
540. I 
542. 
553.1 
566. '  
577.' 
584.' 
587. 
591. 
554.! 
543.1 
562.1 
578.! 
591. 
556.1 
552.1 
544.1 
540.1 
554. 
558.1 
575. 
577.1 
579.! 
575.1 
593.! 
563.1 
571.1 
548. 
564.1 
578.! 
590.!  
596. 
563.! 
563.! 
568.' 
560. I 
560.1 
570.1 
586.I 
600.1 
606.1 
612.1 
615.1 
619.f 
571.1 

561.5 
554.1 
562.1 
574.1 
592.E 
603.1 
609.E 
609.E 
618.E 
579.f 
586.5 
56O.f 
569.5 
556.1 
573. I 
586.5 
598.5 
602.8 
609.5 
620.1 
563.1 
561.1 
559.5 
567.8 
584.1 
597.1 
b02.8 

- 

' W q  

-0068! 
-01131 
-0176: 
-00271 
.0049: 
.a0801 
.0123l 
.0151: 
.0013: 
.00151 
.0022: 
-00411 
.0065l 
-00931 
-0IOU 
.0105i 
.012ot 
.0010: 
.00131 
.0061( 
.00801 
.01001 
.a0081 
.0007( 
.OOOPt 
.a0181 
-00352 
-00552 
-00761 
.a0821 
.0068S 
.006Il 
-00925 
-00074 
.00051 
.a0085 
.Or3524 
-00655 
.0042P 
.0097P 
-00532 
.a0089 
-00063 
.00070 
.00211 
.00472 
.00993 
-01374 
-01064 
-01465 
.a2082 
-03143 
.00071 

-00078 
.00194 
.00391 
-00942 
-01263 
-01842 
.02011 
.a1883 
.02758 
-00087 
-00049 
-00087 
.00159 
.00349 
-00725 
.01223 
.01612 
.01750 
.a1572 
.02532 
.a0082 
.00157 
.a0331 
-00681 
.01156 
.01527 
.01703 

.002049 

.a03382 
-005272 
.000816 
.001471 
.002404 
.003702 
.DO4525 
.000398 
.000458 
-000664 
-00 12 38 
.001968 
.a02781 
.a031 16 
.003146 
.003607 
.000308 
.000392 
.001824 
.a02395 
.a03006 
.000242 
.000209 
.000287 
.a00559 
.001056 
-00 1654 
.002288 
.002461 
.002060 
.001827 
-002766 
.000221 . 000 170 
.000266 
-001567 
.001959 
.a01283 
.002928 
.oo 1591 
.000266 
.000188 
.000209 
.000631 
.001412 
.002970 
.00*109 
.003 182 
.DO4381 
,006226 
.009399 
.000212 

.000233 

.a00580 

.001169 
,002817 
.a03777 
,005509 
,006014 
,005631 
.008248 
.000260 
,000 147 
,000260 
,000475 
,001044 
.002168 
,003657 
,004821 
,005233 
004701 
007572 

,000245 
000470 
000990 
002037 
003457 
004567 
005093 

-9021 
.916< 
.9291 
-89% 
.e971 
-9141 
-921: 
-9215 
. P I 8 1  
.PO85 
.Pole 
. P O I (  
-906f 
-91% 
.928( 
-9375 
.9364 
-9397 
.923c 
-9063 
-9331 
-942C 
.949f 
-9481 
-9291 
-9147 
-9lOE 
-9029 
.9247 
.9319 
.9475 
-9331 
-9420 
-9632 
.9721 
-9342 
-9236 
.9492 
-9514 
.9481 
-9208 
.9754 
-9721 
-9409 
-9286 
-9186 
.9174 
.9275 
.9397 
.9464 
.9548 
-9526 
.9777 
-9659 
.9370 
-9213 
-9096 
-9057 
-9219 
-9336 
-9453 
.9492 
-9548 
.9827 
.9743 
.9386 
-9S81 
-9096 
-9113 
-9163 
.9297 
-93581 
-9554, 
-9598 
.94031 
-93191 
-9163 
a9091 
-9158 
-9297' 
.9386 

= 12, 

566. 
589. 
613. 
550. 
561. 
580. 
597. 
606. 
556. 
549.' 
549.8 
561.' 
572. 
586. 
598. 
606. 
610. 
567- 
556.1 
573. 
596.1 
613.' 
571.a 
569.8 
562.! 
555. 
561.' 
568.1 
588. 
595. 
600.1 
596. 
bO7.1 
579. 
583.! 
562.1 
578.! 
bl7.' 
bO9- 
bl4.l 
586. I 
586.! 
583. 
i68.! 
567.1 
570.1 
585.1 
507. I 
518.1 
527.1 
534.1 
525.1 
i87.5 
578.! 
564.1 
558.1 
562. I 
i72.5 
i95.1 
311.1 
$24.1 
2 9 . 5  
>38.E 
i94.5 
i85.E 
i66.E 
i74.E 
i58. I 
b73.1 
m . e  
,06.e 
t17.5 
29.8 
140.5 
i67.8 
164.5 
861.5 
172.5 
,90.5 
804.8 
118.1 

- 

.00661 

.01031 

.01831 

.0029! 

.0047l 

.00765 

.01281 
-01661 
.0011f 
.0012: 
.0022! 
.0040! 
-00641 
-00931 
.01131 
.GI261 
.01414 
.00081 
.0009t 
-00565 
.OW34 
.0116t 
.0007! 
.00055 
.00104 
.00161 
.0030? 
.G048E 
.OW64 
.OD706 
.00641 
.a0751 
.01066 
.00068 
.00050 
.a0103 
.00456 
.01321 
.om70 
.00965 
-00708 
-00065 
.00045 
.00118 
.a0210 
.GO434 
-00830 
-01357 
.01874 
.02120 
.02299 . 0 1806 
.00065 
-00035 
.00090 
-00165 
-00332 
.00667 
.01102 
.01582 
.01874 
.02242 
.03428 
.00115 
-00066 
.00116 
.00166 
.DO302 
.OW18 
.01003 
.01488 
.oleo2 
.01770 
.a2931 
.00116 
.a0157 
.00287 
.DO533 
.a0913 
,01357 
.01691 

.001980 
-0031 14 
.005299 
-000885 
.oo 1434 
-002307 
-003852 
.005004 
.000348 
-000369 
-000669 
.001209 
.001923 
.002811 
-003402 
-003801 
-004242 
.000243 
.DO0288 
.001695 
.002802 
-003498 
.000219 
-000177 
.000312 
.000501 
.000909 
.001464 
-001992 
.a021 I8 
-001923 
.OD2271 
.003198 
.000204 
.000150 
.000309 . 00 1368 
.003963 
-002610 
-002895 
.002124 
.000195 
.000135 
.000354 
.000630 
.001302 
.002490 
.004071 
-005622 
.OD6360 
,006896 
.OD5418 
.000195 
.000105 
.000270 
.000495 
.000996 
.002001 
,003306 
,004746 
,005622 
.006726 
.O  10283 
.000345 
000198 

,000348 
000498 

,000906 
001854 
003009 
004464 
005406 
005310 
008792 
000348 
000471 
000861 
001599 
002739 
004071 
005073 

- 



TABLE Vm. - TABULATION OF HEAT-TRANSFER MEASUREMENE FOR CONFIGURATION 3 - Concluded 

(d) M = 4.65; pt,nom = 12,240 Ib/sq ft 

hermo 
:ouple 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
I6 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
44 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84  
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

Q, = 97.5'; T, = 080' R; 

.9 l< 

.921 

.94' 

.92 

. ? I '  

.92' 
-931 
.9c 
.94 
-93' 
.92' 
.921 
-92 
* 93 
.95 
.9b 
.96 
.96 
-95 
-92 
.95 
.96 
.97 
.96 
-95 
.95 
.93 
.92 
.94 
-95 
.97 
-95 
-96 
-98 
.99 
-95 
.93 
.96 
-96 
.96 
-92 

.99 

.95 

.9C 

.93 

.93 

.94 

.95 
-96 
.97 
.96 

1.00 
.98 
.95 
.93 
- 9 2  
.91 
.93 
.94 
.96 
-96 
-97 
.98 
-98  
-94 
-96 
.92 
-92 
-92 
.94 
.95 
.97 
.97 
.95 
.94 
.93 
.92 
.92 
-94 
-95 

12,22 

i72.1 
i9C.8 
,23.5 
i65.8 
i68.1 
590.1 
508.8 
521.8 
570.1 
i66.5 
i67.1 
i71.8 
386.8 
i99.8 
515.8 
$24.8 
535.8 
580.1 
572.5 
582.5 
516.8 
532.5 
583.5 
581.8 
574.5 
569.8 
574.1 
578.1 
502.8 
513.1 
520.5 
514.8 
128.8 
591.5 
594.8 
575.5 
589.5 
531.5 
520.5 
531.5 
593.1 

597.1 
579.8 
576.5 
578.5 
593. I 
513- 1 
528.8 
b39.8 
550.5 
b28.8 
b02-5 
589.5 
573.1 
567.5 
566.5 
580.1 
b02.1 
621.5 
b37.1 
b44.5 
b46.1 
597.1 
591.5 
572.8 
582.5 
567.5 
578. I 
b02.8 
616.5 
629.5 
645.5 
657.1 
575.5 
572.8 
569.1 
577.5 
596.5 
613.8 
630.1 

ib/sq n 
.OOC98 
.00802 
.01184 
.00221 
.00388 
.00634 
-00979 
.01240 
-00079 
.00119 
-00191 
.00334 
-00537 
-00764 
.00968 
.01087 
.01110 
.00054 
.00076 
.00467 
.00872 
.01033 
.00034 
.00047 
-00083 
.00144 
.00259 
-00406 
.00600 
.00696 
.00722 
. 0 0 8 0 5  
.OOPS7 
.00028 
.00044 
-00098 
.00506 
.01166 
.00790 
.00893 
-00613 

.00021 
-00095 
.OOlSP 
.00321 
-00573 
.00916 
-01231 
.01383 
-01541 
-01016 
.00041 
-00033 
-00084 
.00143 
-00256 
.00527 
.00806 
.01209 
.01421 . 0 I790 
-02206 
.00083 
.00055 
.00103 
-00130 
-00237 
.00482 
.00792 
.OI189 
-01353 
-01530 
.02731 
.00121 
.001Cl 
.00242 
.00436 
-00729 
.01093 
.01732 

.001495 

.002408 

.003556 

.000664 

.001165 

.001904 
-002940 
.003724 
.000237 
.OW357 
.000574 
-001003 
-00 16 13 
.002294 
.002907 
.003264 
.003333 
.000162 
.000228 
.001402 
-002619 
.003102 
.000102 
.000141 
.000249 
.000432 
.000778 
.001219 
.001802 
.002090 
.002168 
.0024 17 
-002874 
.000084 
.000132 
.000294 
.001520 
.003501 
.002372 
.002682 
.OO 1841 

.000063 

.000285 

.000447 

.000964 

.001721 

.002751 

.003697 

.004153 

.004628 

.003051 

.000123 

.000099 

.000252 

.000429 

.000769 

.oo I583 

.002420 

.I303631 

.004267 

.005375 

.006625 

.000249 
.000165 
.000309 
-000390 
.000712 
- 0 0  1447 
.002378 
.003571 
.004063 
.004595 
.008201 
.000363 
.000423 
.000727 
.001309 
.002189 
-003282 
.005201 

~ 

.94441 

.9546 
-96931 
.9500 
.9404 
.9500 
.9551 
.9614 
.9744 
.9670 
-9580 
.9455 
-9387 
.9438 
.9614 
-9773 
.9795 
.9977 
.9812 
.9370 
.9750 
-9869 

1.0085 
1.0039 
.9818 
.9631 
.9472 
.9268 
.9438 
.9551 
.9773 
.9710 
.9852 

1.0226 
I .0277 
-9807 
-9358 
.9716 
.9846 
.9914 
-9296 

1.0482 
1.0363 
.9818 
.9670 
-9483 
.9364 
-9455 
.96C8 
.9761 
-9943 

1.0045 
1.0187 
1.0039 
-9682 
.9557 
-9438 
-9336 
.9517 
.9682 
.9841 
.9988 

1.0096 
.9960 
-9920 
.9682 
.983S 
-9483 
.9472 
-9529 
.9716 
.982b 

1.0102 
1.0096 
.9705 
-9670 
.9568 
.9478 
.9551 
.9744 
.984 I 

= 12,24 

565.5 
579.5 
602.5 
564.8 
561.8 
575. I 
588.1 
604.5 
575.8 
571.1 
567.5 
564.5 
570.8 
580.5 
602.5 
615.8 
620.1 
588.1 
579.8 
570.8 
616.8 
628.8 
593.5 
591.5 
580.1 
571.1 
566.1 
561.5 
583.1 
601.1 
619.8 
618.8 
631.5 
600.8 
604.5 
578.8 
566.8 
618. I 
628.5 
638.1 
564.8 
615.1 
608.1 
579.8 
573.1 
567.1 
573.8 
591.5 
609.8 
622.5 
638.1 
652.8 
599.8 
589.5 
571.8 
566.1 
562.8 
567.5 
590.8 
611.1 
628.5 
bU3- 1 
658.8 
591.5 
586.1 
574.8 
583.8 
565.5 
574.8 
594.5 
612.8 
627.8 
648.8 
661.1 
575.5 
573.1 
570. I 
572.8 
593.5 
612.1 
627. I 

~ 
Ib/sq 
.00241 
.00361 
.00531 
.00111 
.0020i 
.0033( 
.0049i 
.OObll 
.00061 
.0007( 
.00111 
.00191 
.0033i 
.0050l 
.00651 
.00761 
.008Oi 
.0004i 
-0006: 
.00331 
.00811 
-00891 
.00041 
.00041 
.00071 
.00111 
.00201 
-0033' 
.0055 
.0071! 
.00871 
.0096: 
.0101: 
.0003. 
.0004! 
.OOOb' 
-0034 
.00911 
.0100 
.01061 
-0038:  
.0002 
.0002! 
.0007< 
.0010! 
.00201 
.0039 
.00641 
.0086: 
.0095 .  
.Ollb; 
.0153 
.0005. 
-0003 
.00071 
.00101 
.00181 
- 0 0 3 8 '  
.0064 
.0085' 
.0102 
.01291 
.ole58 
.0010 
.0008 
.0010 
.0012' 
.0018 
.0036' 
-0062  
-0090 
-0103 
.0121 
.0218 
.0008 
.0011 
.0016 
.0032 
.Or358 
.0081 
.0112 

.000735 

.001085 

.001587 

.000350 
-0006 19 
.000986 
-001486 
-001826 
.00019I 
-000209 
.000341 
-000580 
.000992 
-001519 
-00 1961 
-002296 
.002*12 
.000140 
.000188 
.OOlOO4 
.002445 
-002684 
.000143 
-000129 
-000233 
-000341 
.000610 
.001007 
-00 1647 
-002137 
.002601 
-002876 
-003025 
-000099 
.000135 
.000206 
. O O  1019 
.002732 
-002992 
- 0 0 3  18 I 
-001142 
-000063 
.000075 
-000227 
-000314 
-000622 
-00 1169 
.001925 
-002577 
-002849 
-003474 
-005577 
.000155 
-000093 
-000209 
-000323 
-000556 
.001151 
-001922 
.002568 
-0030 6 1 
-003868  
-005548 
.000308 
-000245 
.000311 
-000386 
.000556 
.001103 
-00 1862 
.002717 
.003091 
-003638 
.006535 
.000251 
.000335 
-000499 
.000969 
.001752 
.002430 
.003357 

81 



TABLE E. - TABULATION OF HEAT-TRANSFER MEASUREMENTS FOR "FIGURATION 4 

.96070 

.94987 

.94418 

.92424 

.91342 

.96127 

.95842 

.95101 

.94987 

.93279 

.92 197 

.92026 
-92367 
.92538 
.96468 
.96013 
.92709 
-91684  
.92994 
.95956 
.95842 
-95215 
. 9 4 4 l 8  
.94304 
.91684 
-92083 
.91627 
.92880 
.PI513 
.92310 
.95956 
-96297 
.95044 
.92652 
.92766 
.93677 
.93165 
.95272 
.94190 
.93450 
.VI969 
-92481 
.92595 
.94133 
.97152 

.97038 

.94703 

.92994 

.96696 

.96070 

.95905 

.92538 
-95557 
.95158 
.PO703 
.94532 
.93507 
.92254, 
.92197 
.9379I 
.95557 
.94873 
-93051 
.94873 
.94361 
.94361 
-93620 

. P E I I Z O  

. m n i o  

(a) M = 3.51; P ~ , ~ ~ ~  = 5,040 Ib/nq ft 

I 

.98695 

.9689C 

.96155 

.9462E 

.9462E 

.9903E 

.9853C 
-97399 
.96664 
.95081 
.94798 
-96212 
-97342 
.97908 
.98756 
.98134 
.94120 
-96551 
.98021 
.97964 
.98021 
-97568 
.96551 
-96  155 
.92763 
.PI6798 
.95477 
-97173 
.96212 
.96551 
.97908 
.98699 
-97795 
.94459 
-96664 
.9756M 
.97003 
.98134 
.96890 
.95646 
.93950 
.95194 
.96325 
.97908 
.99604 
-99265 
.97 l75  
.95081 
.94628 
-99095 
.98134 
.9b551 
.94685 
.94515 
-98077 
.97851 
-97342 
.96664 
.95250 
.93893 
.94628 
.96777 
-98247 
.99434 
.98134 
-98360 

- 

'herm 
coup11 

- 
4 
5 
6 
7 
8 
9 

IO 
I I  
12 
13 
14 
15 
16 
I 7  
18 
19 
20 
21  
22 
2 3  
24 
25 
26 
27 
28 
29  
30 
31 
32 
3 3  
34 
35 
36 
37 
38 
39 
40 
41 
42 
4 3  
44 
45 
46 
47 
50 
51 
52 
5 3  
54  
55 
56 
57 
58 

60 
61  
62 
6 3  
64 
65 
66 
6 7  
68 
69 
70 
71 
72 
73  
74 
75  
76 
77 
78 
79 
no 
61 
82 
83 
84 
8 5  
86 

5P 

87 
88 
89 
P O  
P I  
92 
9 3  
94 
95 
96 
97 
98 - 

.97625 

.97003 

.95646 

.94346 
-92593 
.94120 
.95420 
.97003 
.99265 
-98530 
.981d4 
.98077 
.96551 
.97003 
.93554 
.93441 
.9412C 
.95703 
.96607 
.00226 
.99038 
.96042 
-95646 

Nst 

a' = -45.00; T, = 711'' R; 

633.5 
631.5 
628.5 
593.1 
572.5 
563.5 
568.8 
573.5 
594.8 
b03.1 
b28.8 
620.5 

.93051 . 9 I285 

.91741 

.92424 

.94475 

-93222 
.94475 
.94817 
-94076 
.PSI58  
.92424 
-91969 
.91171 
.92197 
.9333b 
.97721 
.95215 
.93677 
-93791 
.92937 
.PI684  
.PI570 
.93393 

567.8 
624.5 
622.1 
631.1 
635.8 
615.1 
583.5 
557.1 
548.5 
550.8 
577.1 
576.8 
627.1 
625 .8  
608.8 
586.8 
558.8 
558.1 

= 5,01! 

633.1 
613.f 
594.1 
571.1 
563.f 
627.1 
625.E 
619. I 
606.E 
584.1 
570.E 

578.5 
58l.E 
633.5 
629.8 
580.8 
572.5 
584.5 
632.1 
633.8 
634.5 
625.1 
611.5 
580.1 
572.5 
568.8 
577.8 
570. I 
575.8 
633.5 
638.8 
636.8 
585.1 
572.8 
578.5 
578.5 
658.1 
629 .8  
608.8 
588.8 
513.8 
572.1 
579. I 
651.1 
651.5 
626.8 
593.5 
572.8 
666.5 
639.1 
618.1 
587.5 
570.1 
656.8 
636.8 
647.1 
629.8 
605.8 
579.1 
568.5 
574.1 
581.5 
587.8 
583.8 
636.8 
633.1 
635. I 
620.8 
598.8 
575.8 
564.5 
566.5 
575.1 
587.5 
590.1 
635.1 

- 

571.e 

.0100; 

.00821 

.00551 

.0031! 

.0012' 

.1)082. 

.OO84' 

.0083! 

.Or3671 

.0045. 

.00251 

.00111 

.00081 

. 0 0 0 9 <  

.0098: 

.OOPS1 

.0049< 

.00081 

.0012; 

.01125 

.01171 

.01131 

.00925 

.0082i 

.0058I 

.00275 

.0012f 

.0008t 

.0008i 

.00125 

.0119? 

.01084 

.01135 

. O W 4 5  

.00084 

.00082 

.00133 

.OI093 

.00968 

-00555 
.00260 
.00097 
.00067 
-01362 
.01401 
.00973 
.00628 
.00336 
.01146 
.01071 
. 0 0 9 8 0  
.00569 
.00273 
.01184 
.I31228 
-01353 
.01221 
.03839 
.00498 
.00225 
.00077 
.00061 
.00067 
.00103 
.01139 
.01178 
.01354 
.u1129 
.00825 
.00472 
.00195 
.00078 
.00068 
-00069  
.00125 
.01142 
.01103 
.01281 
.01127 
.00806 
.OW36 
.00200 
.00105 
.I30088 

.00316 

.OI299 

.01 I I9 
,00772 
.00426 
,00183 
, 00 129 

. 0 0 8 w  

.ooo8n 

~ 

.002808 

.00231' 
-00155 
.00088. 
.00036 
.00231< 
.002371 
.00233' 
.00189' 
.00126' 
.00071 
.00033 
.000221 
.00027 
.002751 
.002671 
-00 13PI 
.00023! 
.00034: 
.00316; 
.Or3329 
.00316f 
.00260; 
.00230; 
.00163< 
.000781 
.00035< 
.000241 
.00023( 
.0003bl 
.003541 
.00303( 
.003175 
.00152L 
.000231 
.00023C 
.000371 
.003061 
.002711 
.00235? 
-00 I554 
.00072E 
.000272 
.00018E 
.003815 
.003924 
-002725 
.001759 
.000941 
.003210 
.003000 
.002745 
.001594 
.000765 
.0033 16 
.003439 
.003790 
.003420 
.002350 
.001395 
.000625 
.000216 
.000171 
.000188 
. 000288  
.003190 
.003299 
.003792 
.003162 
.0023I l  
.001322 
.000546 
.000218 
.000190 
.000193 
.000350 
.003199 
.003089 
.003588 
.003157 
-002257 
.001221 
.000560 
.000294 
.000246 
-000246  
-000885 
.003638 
.003134 
.002162 
.001193 
.0005 I 3  
.000361 

I 
a' = -37. 
I 

.97043 

.95565 
-9482S 
.92722 
.91698 
-97384 
.97043 
.96133 
.95621 
.93745 
-92722 
.93006 
-93574 
.93347 
.97611 
.96986 
.93404 
.93916 
-94257 
.96929 
.96929 
.96304 
.95J94 
.95167 
-92437 
.93290 
.93631 
.95394 
.94484 
-94200 
.96929 
.97441 
.96076 
.93176 
.95110 
.96645 
.94825 
.96361 
.95110 
.94086 
-92608 
.93631 
.94370 
.96247 
.WOO9 
.98464 
.96929 
.94484 
.93120 
.97668 
.97043 
-96019 
-93745 
.92551 
.96190 
-95849 
.95849 
-95451  
.94200 
.93006 
-93176 
.95053 
-96702 
.96986 
.93802 

~ 

= 5,O: 

638. 
622. 
600. 
569. 
555. 
614. 
621. 
621. 
611.1 
586. 
564. 
553.1 
552.1 
559.1 
604.' 
620.1 
583.' 
554.' 
565.1 
597. 
600.1 
614. 
613. 
605.1 
577.1 
566. 
556.1 
562.1 
558.! 
567. 
592.!  
601.1 
610.1 
579.1 
560.1 
570.: 
571.: 
609. I 
607.: 
596.5 
575. I 
565.1 
562.5 
566.5 
6 6 0 .  I 
670.1 
651.5 
613.5 

656.e 
667.E 
639.5 
602.8 
571.1 
640.8 
639.8 
640 .8  
652.8 
608.1 

562.5 
5 6 2 . 5  
569.5 
573.8 
563. I 
637.1 
633.5 
638.1 
b27.5 
b08.5 
574. I 
558.1 
551.8 
560.1 
568.5 

~ 

585.e 

578.8 

TI = TO+ R; 
lbiw f 

.0142! 

.0084 

.0051: 

.00281 

.0080i 

.0093i 

.01001 

.00861 

.0061i 
-0037: 
.00202 
.00121 
.0016( 
.0055t 
.00931 
.00595 
.0007C 
. O O I 8 i  
.00464 
.00531 
.0082f 
.00924 
.0075f 
.00583 
.Or3335 
.0014S 
.00082 
.00089 
.00190 
.00393 
.00491 
.00773 
.00559 
.00080 
.00077 
.00203 
.Oil679 
.00824 
.00704 
.00524 
.00301 
.00145 
.00065 
.01823 
-02055 
.01794 
.01080 
.00617 
-01846  
.01874 
.01573 
.01036 
.Or3569 
.01627 . 0 1663 . 0 I487  
.01475 
.01 199 
.00651 
.OW97 
.00125 
. 0 0 0 5 6  
.00076 
.00183 
.01466 
.01509 
.0171l 
. i l l586 
,01075 
,00672 

.00112 

.00065 

.00065 
,00203 
,01415 
,01306 
,01621 
,01412  
,01073 
.00611 
,00321 
,00124 
,00095 
00113 

,00364 
01624 
01500 
01010 
00607 

00 I67 

.01 la! 

,00338 

0029n 

~ 

-003971 
-00328'  
.0023* 
.001421 
.000781 
.00224 
.00260' 
.00280 
-00239, 
.00171f 
.00103f 
.000561 
.00033i 
.00047( 
.001541 
.00259i 
.001661 
.ooo 19: 
.00050i 
- 0 0  1292 
.OO 149: 
.002301 
.00257; 
.00211( 
.00162! 
.000931 
.00040@ 
.00022f 
.00024f 
.000525 
.001094 
.001361 
.002 I52 
.00155t 
.000223 
.000214 
.000565 
.001890 
.002294 
.001960 
-00 1459 
.000836 
-000398 
.000181 
.005075 
.005721 
.004994 
.003007 
.001718 
.Oil5139 
.005217 
.OW379 
.002884 
.001584 
.OW529 
.004630 
. O W  140 
.004 106 
-003338 
.001812 
.000827 
.000348 
.OOO 156 
.000212 
.000509 
.004081 
.004201 
.004763 
.004415 
-002993 
.001871 
.000941 
.000312 
.000181 
.000181 
.000565 
.003939 
.003636 
.004513 
.003931 
.002987 
.001701 
.000894 
.000345 
.000264 
.000315 
.001013 
. 004521  
,004 176 
,002812 
.OO I690 
,00083C 
,000465 

= 5 9  
~ 

634. 
622. 
603. 
573. 
553. 
604. 
613. 
615. 
609. 
586. 
564. 
550. 
546. 
553. 
593. 
614. 
583. 
540. 
564. 
586 .  
592. '  
6 0 8 .  
609. 
604.1 
576.' 
561.' 
546. 
546.1 
540. 
559. 
581.1 
593. 
604. 
580.' 
546.1 
553.1 
568.' 
602 . '  
603.1 
595.1 
575.5 
562 .  L 
550. I 
557.1 
657. I 
674. f 
662.5 
626.5 
588.5 
660.5 
658.1 
648.1 
614.5 
579.8 
636.1 
634. I 
606.8 
605.1 
595.8 
581.8 
565.  I 
556.5 
561.8 
563.5 
566.8 
b27.8 
b25.5 
b3I.I 
518.5 
599.5 
578.8 
557.5 
549.5 
554.5 

-0144 
.u131 
.0095 
.g062 
.0035 
.0076 
.0091 
.0101 
.0088 
.0065 
.0042 
-0022 
.UOIZ 
.0018 
-0050 
-0087 
.g067 
.0011 
-0026 
.0039 
.0051 
-0084 
.d093 
.0087' 
.0064 
.GO371 
.b018 
.g007 
.0009' 
. a 0 2 5  
."032 
.CO46' 
.00791 
.0061'  . "0 IO1 
. 0 0 0 9  
.g025 
.uObP 
.0m2 
.00781 
.U059. 
.00361 
.(1018 
.uOO9i 
.U2061 
.U245 
.WIT' 
. D 1 4 l i  
.0080< 
.0I941 
.0209i 
.01801 
.U123< 
.Or3731 
.i123L 
.01615 
.bo872 
.00771 
.007Si 
.00521 
.00321 
.00131 
.bOO7C 
.00124 
.UO234 
.0l44C 
,01519 
.01670 
,01339 
,00893 
,d0607 
.(IO339 
,00135 
.UOO57 
. 00092  
,00294 
.GI428 
,01305 
,01794 
.GI614 
,01285 
60766 
30413 
00 173 
00083 
00089 
00263 
U 1754 
01629 
01224 
00752 
(10411 
00208 

~ 

.OOZGI l  

.003641 

.00264! 

.00172: 

.00098;  

.00211! 

.002531 

.00282( 

.002451 

.00182< 

.00118f 

.00062i 

.00035i 
-00050f 
.001404 
.00242t 
.00187: 
.000301 
.00073? 
.oo l09l  
.OO 143i 
.002342 
.002589 
.00244G 
.001790 
.001027 
.000513 
.000197 
.000264 
.000697 
.000896 
.001291 
.002204 
.OO I7  12 
.000289 
.000253 
.000697 
-00 1934 
.002295 
.002176 
-00 1646 
.000999 
.000502 
.000269 
.005734 
.006802 
.006048 
-003933 
-002245 
.005395 
.005809 
.005018 
-003439 
. 0 0 2 0 2 9  
.003436 
.004495 
.002420 
.002156 
.002087 
.OO 1446 
.000891 
.000380 
.000194 
.000344 
.000649 
.003997 
.004216 
-004635 
.003716 
.002478 
.OO 1685 
.00094l 
.000375 
.000158 
.000255 
.000816 
.003963 
.003622 
.OW979 
.I304479 
,003566 
.002 I26 
.001146 
,000480 
.000230 
,000247 
.000730 
,004868 
.004521 
,003397 
,002087 
.0011*1 
,000577 

82 



TABLE M. - TABULATION OF HEAT-TMSFER MEASUREMENTS FOR CONFIGURATION 4 - Continued 

(a) M = 3.51; h,nom = 5,040 lb/sq it 

Therma 
couple 

4 
5 
6 
7 
8 
9 
IO 
1 1  
12 
13 
14 
15 
16 
I7 
18 
I9 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
112 
43 
44 
45 
46 
47 
50 
51  
52 
53 
54 
35 
56 
57 
5 8  

60 
61 
62 
63 
64 
6 5  
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
8 0  
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 

5P 

.9521( 

.9453I 

.94191 

.9233l 

.9109i 

.9498! 

.9475' 

.9425: 

.94471 

.9312! 

.9205! 
-9177. 
.9194; 
.9182' 
.95261 
.9509i 
.9267! 
-91375 
-9318: 
.94755 
.9C755 
.9436! 
.9374! 
.93851 
.PI375 
.9166i 
.PO981 
.92111 
.9 I375 
.9295t 
.9481t 
.9509i 
.94081 
.92501 
.9216i 
-93351 
.93632 
.94361 
.9326! 
.93065 
-9 177! 
.92224 
.PI942 
.9323f 
.96331 
.98027 
.9740€ 
.95041 
.9295t 
.96055 
.9639! 
.9616f 
.9397c 
.9228C 
.95321 
.94534 
.92844 
.92781 
.9228C 
.9I040 
.PO365 
.9059C 
.91717 
-92449 
-93069 
.94759 
-93689 
.93463 
-92562 
.92055 
.PO533 
-90702 
.PO477 
.P2224 
.93970 
.92280 
.93970 
.93914 
.93850 
-95154 
-92562 
-92224 
.91097 
.91379 
.92449 
.%I68  
.93801 
.93238 
.93576 
.93069 
.9l942 
-91379 
.92505 

= 5,02 

625. I 
618.8 
606 .  I 
580.1 
565.8 
593.8 
602.1 
605.5 
605 .8  
588 .5  
570.5 
556 .8  
557.8 
553.8 
584.5 
604.8 
586.5 
545.8 
569. I 
577.8 
585 .5  
600 .5  
603.5 
609.5 
579. I 
566. I 
550.1 
551.5 
552.8 
568.8 
574.8 
586.5 
597. I 
584.8 
549. I 
5 5 7 . 8  
571.8 
596.1 
599.1 
596. I 
585.1 
568.5 
555.1 
555.8 
652.1 
675.5 
669.1 
657.5 
598.8 
654. I 
656.8 
667.5 
623.5 
589.1 
617.8 
603.8 
589.8 
596.1 
592. I 
575.1 
5 5 8 . 5  
547. I 
549.8 
556.8 
570. I 
615.5 
615.8 
592.5 
592.5 
588.5 
571.5 
559.5 
545.5 
549.1 
565 .8  
565.  I 
611.1 
611.1 
599.8 
605.1 
592.8 
578.1 
563.5 
5 5 0 .  I 
551.1 
577.8 
580.5 
612.1 
604.5 
593. I 
576.8 
562. I 
559.5 

W s q  f 

.01297 

.a1231 

.OJ965 

.0043I( 

.U0607 

.0074P 

.a0833 

.00801 

.Oil635 

.00455 

.00276 

.00177 

.00147 
-00362 
.00710 
-00638 
-00145 
-00251 
.00305 
.00409 
.00715 
.00832 
.00800 
.00642 
.00409 
.00229 
.00112 
.a0146 
.00300 
.00244 
.a0377 
.00691 
. 00620  
.00107 
.00115 
.0027l 
.00618 
.uo757 
.a5737 
.a0599 
.a0384 
.a0199 
.a0088 
.a1936 
-02528 
.02414 . 0 1685 
.00938 
.01819 
-02085 
.01939 
.01380 
.00858 
.00936 
.00790 
.00634 
.00683 
.00674 
.00543 
-00357 
.a0178 
.00098 
.a0139 
.00300 
.00999 
.01235 
.00612 
.00627 
-00621 
.00502 
.00340 
.00180 
. 00080  
.Or3137 
.00281 
.00891 
.01054 
.008 I6 
.a0623 
.00578 
.00456 
.a0323 
.00163 
.OW77 
.Oil128 
.00376 
.01265 
.00977 
.00673 
.00494 
.00338 
.00221 

.0067e 

.a03614 

.003447 

.002689 

.oo 1889 

.001209 
-001691 
.002087 
.002321 
.002232 
.a01769 
-00 I268 
-000769 
.a00493 
.000410 
.001009 
.Or31978 
- 0 0  1778 
.000404 
-000699 
.000850 
.001140 
.001992 
.002318 
.002229 
.001789 
.001140 
-000638 
-000312 
.000407 
.000836 
.000680 
.001050 
.001925 
.001727 
.000298 
.000320 
.a00755 
.oo I722 
.002109 
.002053 
.OO 1669 
-001370 
.000554 
-000245 
.005394 
.007044 
.006726 
.004695 
.002613 
-005068 
-005809 
.005403 
.a03845 
.002391 
-002608  
.002201 
.001766 
.001903 
.001878 
.OO I513 
.00099s 
.000496 
.000273 
.000387 
.000836 
-002783 
.00344l 
.oo I705 
.oo 1747 
.001730 
.a01399 
-000947 
.000502 
-000223 
.000382 
.000783 
.002483 
.OW937 
.002274 
.001736 
.OO 1610 
.001271 
.000900 
.000454 
.000215 
.000357 
.OO I048 
.003525 
.002722 
.001875 
- 0 0  1316 
.000922 
.000616 

-94571 
.9429 
-943111 
-92751 
-91491 

-9389 
.9349; 
.9412( 
.932Oi 
.9240i 
.9212; 
.92175 
-92061 
.9429 
-94231 
.92921 
.9166! 
.928Oi 
.93941 
-93941 
.9372i 
.9332i 
.9383& 
.91775 
.9229i 
.91551 
.92521 
.9166! 
-932Ot 
.9429I 
-9440: 
.93545 
.92921 
.92407 
.94061 
.9497t 
.94005 
.932Ot 
.93145 
.9223t 
.9275c 
.92464 
-9366: 
.95832 
.98001 
.97944 
.9600? 
-9372C 
.9549c 
.96175 
.96631 
.94748 

.95204 

.94291 

.9235u 

.92407 
-92179 
.91200 
-90637 
-90637 
.PI494 
-93035 
-94691 
-95376 
.93378 
.92293 
.91836 
-91779 
-90580 
.90580 
.89610 
.90295 
.93320 
.94519 
.94862 
.93606 
-92407 
-93720 
-91551 
.91608 
.90352 
.e9724 
.89724 
.94234 
.96003 
.92179 
.9252I 
-92350 
.91494 
.90980 
.PI665 

.9400; 

.9297e 

= 5,lO: 

609.8 
610.1 
603.5 
582.1 
563.1 
575.5 
583.5 
589.1 
595. I 
584.5 
570.5 
557.8 
551.5 
549.8 
567.5 
586.1 
583. I 
544.5 
552.5 
561.8 
568.5 
583.5 
589.8 
594.8 
577.1 
568.1 
551.5 
557.8 
547.8 
556.5 
561. I 
570.5 
581.8 
583.8 
546.5 
564.5 
567. I 
582. I 
581 .5  
589.8 
578.5 
569.8 
555. I 
553.1 
639. I 
669.8 
670.1 
645. I 
607.5 
641.1 
654.8 
654.5 
630.1 
603.5 
600.1 
591.1 
572.8 
580.8 
581.8 
5 7 0 . 5  
556 .5  
544. I 
542.8 
560 .8  
516.5 
599. t 
598. I 
570.8 
574.8 
576.5 
5 6 5 .  I 
555. I 
537.8 
536.1 
564.1 
574.1 
594.8 
593.8 
571.8 
5 8 5 . 5  
575. I 
570.8 
553.5 
538.8 
532.5 
570.1 
589.5 
571.5 
578.8 
580.8 
571.8 
558.8 
551.8 

w s q  it 

. 0 I078 

.OIO98 

.00948 

.00743 

.00543 

.00461 

.00576 

.00689 

.00701 

.00628 
-00485 
.a0333 
.00218 
.00158 
.00284 
.00521 
.00599 
.00177 
.00161 
- 0 0 2  17 
.OW98 
.00542 
.00665 
.00691 
.00618 
.a0433 
.00272 
.00131 
.00156 
.00181 . 0 0  168 
.00273 
.00539 
.00603 
-00131 
.00187 . 00 180 
.00491 
.00632 
.00706 
.00579 
.00407 
.00247 . 0 0  I07 
-01618 
.02219 
.02227 
.a1659 
.OI 126 
-01537 
.01842 
.OI872 
.01464 
.00980 
.00659  
.00592 
.00506 
.00599 
.a0676 
- 0 0 5 6 5  
.00407 
.a0236 
.00142 
.00242 
.00320 
.a0633 
.00880 
.00502  
.a0571 
.00589 
.00534 
.00386 
.00244 
.00146 
.00272 
.00313 
.00610 
.00756 
.00502 
,00558 
.00638 
.00534 
.00394 
.00246 . 00 1 44 
,00276 
.00400 
.00538 
.a0599 
,00639 
.a0585 
.00435 
.00287 

-002947 
-003002 
-002591 
.OO2O3 I 
.001484 
-001260 
-001575 
.001883 
.001916 
.001717 
.OO 1326 
.000910 
.000596 
-000432 
-000776 
.001424 
- 0 0  1637 
.000484 
.000220 
.000593 
. O D 0 8  15 
.001482 
.001818 
.oo 1889 
.001689 
.001184 
.000744 
.a00358 
.000426 
-000495 
-000459 
.000746 
.001473 
.001648 
.000358 
.00051 I 
.000492 
.001342 
.oo 1728 
.OO 1930 
.a01583 
.0011 I3 
.000675 
.000292 
.004423 
.006066 
-006088 
.004565 
.003078 
-004202 
.005035 
.005l17 
-004002 
-002679 
.001801 
.001618 
.001383 
.001637 
.001848 
.001545 
.0011 I3 
-000645 
-000388 
.000662 
.000891 
.001730 
.002406 
.001372 
.00156l 
-00 1610 
.OO I260 
.001055 
.a00667 
.a00399 
.000744 
.000856 
.001668 
. 002058  
.OO I372 
.001525 
.001744 . 00 1460 
.001077 
.000672 
-000394 
-000754 
-001093 
-001471 
-001637 
.oo I747 . 00 I599 
.001I89 
.000785 

~ 

.94351 

.944I4 
-94875 
-936OC 
.92514 
-93781 
.9360E 
.9332c 
.94295 
-93781 
.9337C 
-93205 
-93205 
.92975 
.94011 
.93896 
.93551 
.92745 
.93436 
.93606 
.9360e 
.9357e 
-93148 
-9401 I 
.92451 
.93378 
.92687 

.92054 

.93378 

.94299 

.94299 

.93378 

.93781 

.93205 

.94126 

.94990 
-99357 
.93436 
.93608 
-93032 
.93896 
-93608 
-94587 
-95508 
.97984 
.98560 
-97063 
.94817 
.95163 
.96142 
-97178 
.95739 
.94069 
.95566 
.94530 
.92514 
.92514 
-92629 
.92111 
-91823 
-91996 
.92917 
.94587 
.95624 
.95854 
.93436 
-92226 
.91708 
.92054 
-91651 
.91881 
.91 I90 
.v2111 
.V3205 
.95451 
-95566 
.93781 
-92169 
-93666 
.PI825 
.92257 
.PI651 
-91248 
.PI478 
-93954 
-97005 
-92169 
.92514 
.92629 
.921l1 
-91766 
.PI938 

-93578 

~ 

= 5.057.0 lb/m 1 
~ 

591.1 
596. I 
596.1 
581.5 
566. I 
568.1 
565.1 
571.t 
582.t 
578.t 
570.€ 
561.5 
554. t 
555.t  
560.5 
566.€ 
577.5 
549.t 
551.1 
550.5 
553. I 
563.8 
571.5 
582.1 
571.E 
569.C 
556.1 
560.1 
541.5 
548.t 
555 .  I 
559.5 
562. E 
579.E 

554.1 
560.8 
566. E 
571.8 
579.8 
574.8 
571.5 
558.8 
559.5 
619.8 
663.5 
663. I 
652.1 
618.5 
615.1 
634.8 
647.8 
629.1 
599.5 
5P1.8 
5U1.5 
556 .8  
565.8 
572. I 
567.8 
559.8 
551.1 
555.1 
598.5 
579.5 
582.1 
576.5 
553.8 
559.8 
566.1 
562.5 
559. I 
545. I 
547.5 
567. I 
575.5 
578.5 
574.5 
554.8 
576.1 
565.5 
568.8 
557.5 
546.1 
543.8 
569. I 
586.8 
552. I 
j63.5 
570.5 
567. I 
558.8 
552.5 

553.e 

. _  - 
.00765 
.00846 
.00794 
.00684 
.00550 
.00285 
.00370 
.00471 
.00541 
.00533 
-00452 
.do346 
-00255 
.00185 
.00171 
.00351 . ti0508 
.GO209 
.00130 . 0 0  I36 
.00179 
.u0322 
.00457 
.00531 
.do507 
.UO409 
.UO289 
.001811 
.a0133 . 0 0  I32 
.00109 . 0 0  I55 
.DO338 
.00513 
.bo159 
.00125 
.00142 
.Li0307 
.00437 
.00526 
.GO507 
.00395 
-00256 
.00139 
.01207 . 0 I709 
.01805 
.01515 
.01063 
.01144 
.a1432 
.0!585 
.01338 
.00946 
.bo399 
.00473 
.00322 
.a0429 
.00515 
.00500 
.bo415 
.OD289 
.GO205 
.00440 
.bo356 
.00380 
.GO533 
.bo313 
.00409 
,00471 
.00472 
,00395 
.DO267 
,00179 
,00389 
,00310 
,00329 
,00458 
,00337 
.00418 
,00494 
,00495 
,00404 
,00283 
,00187 
.GO359 
,00333 
,00335 
,00422 
G O 5 1 1  

.GO501 
,00423 
00309 

.002l13 
-002337 
.002193 
.001889 
.001519 
-000787 
.001022 

-001494 
.001472 
.001248 
.000956 
-000704 
.000511 
.000472 
-000942 
.001403 
-000577 
-000359 
-000376 
.000494 
.000945 
.001262 
.OO 1467 
.001400 
.00113U 
.000798 
.000508 
-000367 
.000365 
.000301 
.000428 
-000934 
.001417 
-000439 
.000345 
.000392 
.000848 
.001207 
.001455 
.OO 1400 
.001091 
.000707 
.000385 
.003334 
.004720 
-004986 
-004179 
-002936 
.003160 - 0039 55 
-004378 
.003696 
.OO26 13 
.001102 
.001306 
.000889 
.001185 
.001422 
.oo 138 I 
.001146 
.000798 
.000566 
-001215 
.000983 
-001050 
.001472 
.000865 
.001130 
.OO 1301 
.001304 
.001091 
.000737 
.000494 
.001074 
-000856 
.000964 
.001265 
.000931 
.001155 
.001364 
-001367 
.001116 
.000782 
.000517 
.000992 
.000920 
.000925 
-001 I66 
.OO 1411 
.001384 
.001 I68 
.000853 

.a0 i 30 I 
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TABLE M. - TABULATION OF HEAT-TRANSFER MEASUREMENTS FOR CONFIGURATION 4 - Continued 

:berm# 
coup1r 

- 
4 
5 
6 
7 
8 
9 
IO 
I1 
12 
13 
I 4  
15 
16 
17 

I9 
20 
21 
22 
23 
24  
2 5  
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
50 
51 
52 
53 
54 
55 
56 
57 
58 

18 

2 
61 
62 
63 
6 4  
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 - 

I 

I 

.9351: 
-93851 
.9448f 
-93741 
-9322: 
.9105i 
-9293t 
.9305i 
-939l l  
-93914 
.93741 
.93684 
.93795 
.9334c 
.93454 
.93161 
.93621 
.93454 
-93684 
.9391& 
.93627 
.93110 
.92823 
.93741 
-92534 
-93971 
-93397 
.9408t 
.92191 
-93856 
.94660 
.95005 
.92995 
-93799 
.93512 
.94373 
.95349 
.94717 
.93225 
.93397 
.93110 
.94316 
.94143 
.94717 
-94603 
.97416 
.pa335 
.97358 
.95234 
-95430 
.95406 
.97186 
.95981 
-94316 
.95579 
-92823 
-91904 
-91962 
.92421 
.92249 
.92306 
-92708 
.93397 
.95406 
.95005 
-96038 
.92823 
-90986 
-90699 
-91387 
-91158 
.92076 
.91615 
-92765 
-93569 
.94775 
.95636 
-93225 
.90871 
-92823 
.91100 
.92191 
.PI962 
.PI732 
.92019 
.94201 
.95521 
-90813 
.PI502 
.91789 
.91732 
.91789 
-92249 

- 

- 

= 5,05 

584.1 
595.1 
599.1 
591.1 
580.1 
557.1 
559. I 
568.1 
582.1 
584. I 
580. I 
572.5 
565.5 
559.f 
552.t 
559.1 
583.1 
562.t 
555.5 
554.5 

556.5 
576.1 
581.E 
583.1 
582.1 
570.5 
565.E 
550.5 
554.8 
557.8 
566.5 
555. I 
586.5 
562.1 
559.1 
564.1 
563.8 
572.5 
580.5 
586.5 
583.8 
573.1 
566.8 
615.1 
657.8 
670. I 
657.5 
625.5 
619.1 
641.1 
655.8 
641.8 
620.5 
579.5 
577.5 
551.1 
561.5 
573.1 
575.8 
572.5 
564.8 
561.5 
585.1 
589.1 
579.1 
568.1 
545.8 
558.5 
565 .8  
568.5 
570.1 
557.1 
558.8 
584.5 
587.1 
574.8 
569.1 
545.5 
565.8 
564.5 
574. I 
569.1 
558.8 
553.8 
584.5 
593.1 
543.8 
556.5 
567.8 
570.8 
568.5 
563.5 

~ 

553.e 

1 Nst 
IC-ft2-0 
= 708" R: 

-00731 
.00877 
.00889 
.00824 
.00700 
.00225 
.00316 
.on433 
-00546 
-00571 
.DO533 
.00439 
.00341 
.00276 
.00157 
.00280 
.on554 
.00306 
.00175 
.00145 
.00136 
.00254 
.00420 
.005l4 
.00569 
.00507 
.00405 
.00296 . 00 I90 
.00138 
.00142 . 00 I80 
.0024l 
.00578 
.00288 
.00164 
.00138 
.a02 18 
.00378 
.00528 
.00565 
.00492 
.a0373 
.00250 
.01178 
.0181 I 
.02047 
.a1747 
.01270 
.a1136 
,01518 
,01735 
,01584 
.01I90 
,00336 
,00460 
,00267 
,00392 
,00545 
,00563 
,00533 
,00384 
,00289 
,00422 
.00510 
,00299 
,00413 
,00276 
,00392 
,00490 
00560 
00506 
00373 
00320 
00608 
00515 
00272 
00395 
00278 
00388 
00502 
00575 
00508 
00393 
00314 
00541 
00539 
00274 
00374 
00508 
00553 
00518 
00413 - 

-002024 
.002429 
.002462 
.002282 
.001939 
.000623 
-000875 
.001199 
-00  1512 
-00 158 I 
.001476 
.001216 
.000944 
r000764 
.000435 
-000775 
-00 1534 
-000847 
.000485 
.000402 
.000377 
.000705 
- 0 0  I I63 
-001423 
.Or31576 
.001404 
.001122 
.000820 
.000526 
-000382 
-000393 
.000498 
.000667 
.OO I601 
.000798 
.000454 
.000382 
.000604 
.001047 
.001462 
.001565 
-001363 
.001033 
.000692 
.003262 
.005015 
.005669 
.004838 
-003517 
.003146 
-004204 
.004805 
-004387 
.OO32 9 6 
.000931 
.001274 
.000739 
.001086 
.001509 
-001559 
-001476 
.001063 
.000800 
.001169 
.001412 
.000828 
.001144 
.000764 
.001086 
.001357 
.001551 
.OO 140 1 
.oo 1033 
.000886 
.001684 
.001426 
.000753 
.001094 
.000770 
.001075 
.OO 1390 
,001592 
.001407 
.001088 
.000870 
,001498 
.001493 
.000759 
.001056 
,001407 
.001531 
.001435 
,001 I44 

M = 3.51; P ~ , ~ ~ ~  = 5,040 Ib/sq ft 

-9307 
.9359 
.9451 
-9423 
.9388 
.9255 
.9244 
.9250 
.9359 
.9394 
.94 I 1  
-9434 
.9446 
.9405 
-9348 
.9284 
.9365 
.PSI1 
.9434 
-94 11, 
.93821 
-92671 
.PI86 
-9330' 
.9244l 
.9434 
.9405' 
-9469 
.9273: 
.9440' 
-9U.571 
.9498 
.9273; 
-9394: 
.9423: 
.9486( 
.9544: 
-94285 
.9284i 
.9313( 
.9313( 
.94751 
.94571 
.PI1981 
.9394: 
.96881 
.9838I 
.97981 
.9602( 
.9382t 
.9503< 
.97172 
.96535 
.95035 
.95155 
.92847 
.91861 
.9146? 
,.91861 
.92155 
.92551 
.9319? 
.957l3 
.95904 
.95155 
.95847 
.93366 

.PO598 

.91117 

.PI175 

.92559 

.92386 

.93713 

.94520 

.94693 

.95558 

.95212 

.92732 

.93540 

.91290 

.92444 

.92559 

.92732 

.92963 

.94866 

.95270 

.94635 

.93943 

.92847 

.92617 

.92963 
-93713 

.913ce 

= 5,028.0 Ib/sq f t  

569.t 
583.f 
594. I 
592.1 
586-  I 
546.f 
546.E 
555. I 
571.5 
579.1 
581.1 
577.5 
571.8 
570.1 
551.1 
547.1 
578.1 
568.5 
566.5 
554.5 
555.5 
545.1 
556.5 
569- I 
577.5 
583.5 
576.1 
571.5 
551.5 
567.8 
562.8 
563. I 
545.5 
581.1 
568.8 
561.5 
577.8 
552.8 
557.8 
568.5 
581.1 
584.5 
577.5 
571.1 
598.1 
647.5 
667.8 
661.5 
632.8 
595.1 
631.8 
652. I 
644.8 
627.8 
564.5 
548.1 
539.1 
545.8 
560. I 
568.5 
572. I 
567.8 
564. I 
581.5 
573.8 
569.3 
551.5 
535.5 
539.8 
552.8 
561.8 
570.1 
568.5 
567. I 
592.5 
596.5 
566.8 
562.5 
542.8 
555.8 
557.5 
567.5 
569.1 
566.1 
569.1 
591.8 
509.5 
558.1 
558.5 
562.5 
568.8 
573. I 
576.5 

-00591 
-0078' 
.0088: 
-0090: 
.00831 
.0015' 
.00231 
-0034; 
.00481 
-00571 
.0059; 
-0052i  
.00441 
-0039' 
.0017! 
.0019( 
.0056: 
-00391 
.0029i 
.00181 
-0018i 
.0019! 
.0031: 
.0045( 
.0057i 
-00561 
.0050( 
-00371 
-00245 
.0028t 
.0016C 
.00201 
.0016? 
.0057t 
.00381 
.0020t 
.00286 
-00139 
-00271 
.00441 
.OD551 
-00546 
.00461 
-00341 
.01042 
.ole35 
-02269 
-02034 
-01545  
.00998 
.a1504 
-01902 
-01796 
.01424 
. 00200  
- 0 0  I83 
-00143 
-0027 1 
-00431 
.on574 
-00561 
.00457 
-00365 
-00369 
-00329 
.00225 
.00170 
.00143 
-00269 
.on393 
.00503 
.00509 
.00447 
-00381 
.a0775 
.00104 
-00214 
,00170 
.00141 
-00239 
.00384 
.OO494 
-00503 
.00462 
,00497 
.00714 
.01026 
-00183 
800270 
,00396 
800502 
-00531 
,00525 

.001640 

.002194 

.002952 

.00251 I 

.002308 

.000536 

.000662 

.000951 

.001351 

.001596 
.001646 
.001465 
.001246 
-001 IO9 
.000487 
.000545 
.OO 1565 
00 IO87 

.000826 
.000500 
.000520  
.000542 
.000870 
.001251 
.001593 
-001568 
.OO 1390 
.001051 
.000692 
.000801 
.000445 
.000559 
.000453 
.001607 
.001059 
-000573 
.000801 
.000386 
.000753 
.001243 
.001549 
.001518 
.001282 
.000948 
.002897 
.005102 
.006308 
.005655 
.004295 
.002775 
.004181 
.005288 
.004993 
,003959 
,000556 
.000509 
,000398 
,000753 
,001198 
.001596 
,001560 
.001271 
.001015 
,001026 
,000915 
.000626 
,000473 
,000398 
,000728 
.001093 
,001398 
,001415 
,001243 
.001059 
,002155 
,001957 
,000595 
000473 
000392 
000664 
OOlO68 
001373 
00 1398 
001285 
001382 
001985 
002853 
000509 
0007Sl 
001101 
001396 
001576 
001460 

.9229 
-9292 
.9224 
-9424 
.9419 
.922 3 
-9200 
-9200 
.9304 
.9367 
-9419 
.9470 
.9493 
.9465 
.9384 
-9275 
.9332 
.9470 
.9505 
-9390 
.93181 
.92811 
.9 1941 
.92811 
-92121 
.94301 
.9442 
.9528 
.93381 
.9499I 
.9390 
.9482 
.9281l 
.9350 
.9476r 
.95451 
-9557 
.9407( 
.92401 
.92581 
-9275. 
.94701 
.9482: 
.95341 
.9298: 
-95851 
.97691 
-97921 
.9631$ 
.9286t 
-9413. 
.9660t 
.96545 
.9539f 
.9447e 
.933ze 
-92523 
-91603 
.91660 
.9I89C 
-92638 
.93616 
.94421 
.95744 
.94248 
.94421 
.92580 
-92293 
-90855 
.90797 
.90797 
-92580 
.92868 
-93961 
.PI903 
.94018 
-94076 
.96031 
.92810 
-93501 
.PO913 
-92293 
-92580 
-92753 
-92810 
.PSIPI 
-94766 
.92868 
.92580 
.PI373 
.91258 
.91833 
.92695 

= 5,041.0 Ib/sq 

568. 
586. 
603. 
608- 
607. 
547. 
548. 
553. 
512. 
586. 
594. 
595. 
591. 
593. 
560. 
549. 
583. 
585. 
592. 
560. 
555. 
546. 
553. 
568. 
576. 
594. 
590. 
586. 
568. 

556. 
559. I 
547. 
585. 
582.' 
575. 
601.' 
552.1 
554.! 
566.1 
578. 
593. 
589. 
582.! 
596. 
647.t 
673.1 
674.1 
652.1 
593.1 
624.1 
659.: 
659.1 
647.1 
562.1 
547.1 
541.1 
544.5 
558.t 
572.1 
580.t 
587.t 
582.5 
626. I 
589.8 
565.1 
543.E 

541.1 
549.E 
562.5 
577.5 
576.8 
585.1 
609.8 
618.1 
564-1  
563.5 
543.5 
555.8 
555.5 
580.5 
595.5 
K05. 1 
509. I 
K08.8 
b28-5 
559.1 
552.1 
562.5 
582.1 
501.1 
511.8 

598.; 

538.e 

.00571 

.0082: 

.0100! 

.01141 

.01141 

.00151 

.00201 

.00311 

.00481 

.0063\ 
.0072; 
.0071! 
.00671 
-00635 
.0021t  
.0016i 
.0061t 
.0054( 
.00531 
.0023( 
.0016t 
.00154 
.(iO25: 
.0041! 
.0058C 
.00631 
.0058t 
.0048C 
.OO39E 
.0054t 
.00181 
.00151 
,00158 
.00581 
,00459 

.00530 
,00134 
,00235 
,00406 
,00564 
,00577 
,00508 
,00396 
.bIOOl 
,01975 
,02912 
,02816 
,02085 
,009SI 
,01596 
,02256 
02327 
01859 
00187 
0009l 
00108 
00198 
00373 
00526 
00579 
00552 
00470 
01021 
00611 
002 19 
00099 
00098 
00185 
00308 
0044l 
00500 
00446 
00468 
01088 
01424 
00237 
O O l O 2  
00102 
00207 
00376 
00608 
00798 
01072 
01241 
01027 
01473 
00201 
00280 
00503 
00820 
01194 
01383 

,00310 

- 

.001576 

.002273 

.002779 

.003164 

.003164 

.000437 

.000575 

.000860 

.001338 

.001767 

.001997 

.001977 

.001856 

.001767 

.000603 

.000448 

.001709 

.001493 

.001482 

.OD0636 

.000465 

.000426 

.000705 

.001148 

.OO 1604 
-001745 
.001626 
.OO I327 
.001101 
.001510 
.000501 
.000434 
.000437 
.001607 
.001269 
.000857 
.001466 
.000371 
.000650 
.001 123 
.001560 
.001596 
.001405 
.001095 
.002768 
,005461 
.0080 53 
.007787 
.005766 
.002630 
.0044 I3 
.006239 
,006435 
,005 I41 
,000517 
,000252 
,000299 
,000548 
.001031 
,001455 
.001601 
I 00 I526 
00 1300 
002823 
001690 
000606 
000274 
000271 
000512 
000852 
001219 
001383 
001233 
001294 
003009 
003938 
000655 
000282 
000282 
000572 
OOlO40 
001681 
002207 
002964 
003432 
002840 
004073 
000556 
0007Tb 
001391 
002268 
003302 
003824 
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TABLE M. - TABULATION OF HEAT-TRANSFER MEASUREMENTS FOR "FIGURATION 4 - Continued 

hermo 
:ouple 

~ 

4 
5 
6 
7 
8 
9 

10 
1 1  
12 
13 
14 
15 
16 
17 
18 
I9 
20 
21 
22 
2 3  
24 
25 
26 
27  
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
sv 
40 
41  
42 
4 3  
44 
4 5  
46 
47 
50 
51 
52 
5 3  
54 
55 
56 
57 
58 

60 
61 
62 
63  
64 
65 
66 
67 
68 
69 
70 
71 
12 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83  
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
9 8  

5P 

a' = 22.5O; T, = 707' R; 

(a) M = 3.51. 3 Pt, nom = 5,040 lb/sq ft 

1 

.92568 

.93086 

.94584 

.94987 

.95218 
-93028 
.92625 
.P2395 
-93259 
.94008 
.94814 
.95736 
.96139 
.95909 
.94065 
.93317 
.93489 
.95736 
.96255 
.94526 
.9441I  
.93489 
.P2395 
.92971 
.92337 
.94930 
.95218 
,96197 
.944  1 I 
.95794 
. P C 4 I I  
.95333 
.93547 
.93835 
.95736 
.96428 
.95909 
.95391 
.93489 
.93144 
.93259 
.95391 
.95736 
.P6255 
.92856 
.95448 
-97695 
.98501 
-97349 
.92856 
.93893 
.96658 
.97119 
.96312 
.95275 
-96831 
-94699 
-93432 
.9268? 

.93893 

.P521E 

.95621 

.9556? 

.9516C 

.9694t 

.9786€ 

.9360I 

.VI701 

.PlOl i  

.PO782 

.9268? 

.92971 

.9412! 

.942Vt 

.95271 

.9544t 

.9556! 

.9245i 

.93144 

.PO261 

.91471 

.9216L 

.92851 

.93251 

.951Oi 

.9573t 

.9354i 

.93201 . 9 1641 

.9107( 
-91811 
.93021 

~ 

.v27ve 

= 5,040 

560.5 
580.5 
602.5 
615.1 
619.1 
548.8 
543.8 
552.5 
568. I 
586.5 
600.5 
606.8 
605.8  
613.1 
560.5 
547.5 
582.1 
596.5 
612. I 
561.8 
554.5 
548. I 
547.5 
563 .5  
572.8 
595.5 
595.5 
594.5 
584.1 
614 .8  
557.5 
557.5 
547.5 
581.1 
588 .5  
591.1 
613.5 
556.1 
550.1 
561.5 
578.5 
591.8 
591.1 
586.8 
584.5 
637 .8  
670 .5  
678.8 
662.8 
582.1 
622.8 
656.5 
663 .8  
650. I 
564.8 
563.1 
551.1 
548.1 
556.8 
571.8 
589. I 
611.1 
635 .8  
633 .8  
631 .5  
569.5 
569 .5  
544.8 
541.1 
557.1 
575.1 
604.8 
615.5 
623 .8  
623.8 
639.8 
563.5 
555.5 
539. 1 
548.1 
544.8 
574.1 
596.1 
610 .5  
614 .5  
623.1 
650.5 
549.1 
549.1 
551.1 
567 .8  
592.1 
609.5 

~ 

lbisprt 
.00430 
.00697 
.a0921 
.01160 
.01241 
.00131 
.00139 
.00219 
.a04 16 
.00609 
-00723 
.00798 
.00801 
-00833 
.00198 . 00 I27 
.Or3556 
.OW37 
-00733 
.00178 
-00121 
.00124 
.a0208 
.00354 
.00516 
.00589 
.00594 
.a0537 
-00558 
.00712 
.00151 
.00105 
.00106 
.00494 
-00278 
.00445 
.a0666 
.00083 
.00158 
.00298 
.00426 
.OW86 
.OW56 
.00384 
.00785 
.01535 
.a2199 
.02286 
.01978 
.a0751 
.01232 
-01836 
.02053 
.01953 
.a0147 
.Or3053 
.Or3070 
.00124 
.00279 
.00476 
.00657 
-00928 
.01147 
.01421 
.01187 
.00116 
.00056 
.a0082 
.00182 
.00379 
.00731 
.01147 
.01436 
-01483 
.01396 
.01692 
-00145 
-00059  
.00086 
.a0158 
.00346 
-00638 
.00959 
.01193 
.01301 
.a1230 
-0 I722 
.00117 
-00179 
-00329 
.00595 
.00926 
.01157 

.001 I95 
- 0 0  I 937 
-002560 
-003224 
.003449 
.000364 
.000386 
.OOObO9 
.001156 
.001693 
.Or32065 
.002218 
.002226 
.002315 
.000550 
.000353 . 00 I545 
.a01771 
.002037 
.000495 
.000336 
.000345 
.000578 
.000984 
.oo 1434 
-001637 
.001651 
.001493 
.OO I551 
.001979 
.000420 
.a00292 
.000295 
.a01373 
.001329 
.OO 1237 
.OO I851 
.000231 
-000439 
.a00828 
.001184 
-001351 
.001267 
.OO 1067 
.002182 
.00(1267 
-006112 
-006354 
.005498 
.002087 
.003424 
.005103 
.a05706 
-005428 
.000409 
.000147 
.OOO 195 
.000345 
.a00775 
-001323 
.001826 
-002579 
.a03188 
.003950 
.003299 
.000322 
.000156 
-000228 
.000506 
-001053 
.002032 
-003188 
.003991 
.004122 
.003880 
.004703 
.000403 
.000164 
.000239 
.a00439 
.000962 
- 0 0  1773 
.002666 
.003316 
.0036 16 
.0034 1 9 
.004786 
.000325 
.000498 
.000914 
- 0 0  1654 
-002572 
.003216 

P 

.92514 

.92917 

.94530 
-95220 
.P5796 
.93608 
.P3205 
.92687 
-93320 
.94Oll 
-95105 
-96257 
.96833 
-96602 
.94357 
.94011 
.93436 
.96257 
-96602 
.94587 
.94760 
.44 I26 
.92917 
.93148 
.P2342 
. P S I 0 5  
.95566 
.96660 
.94102 
.95969 
.95048 
-96314 
.94414 
-93723 
-96142 
-96545 
.96142 
.96084 
.94011 
.93378 
.93263 
.95624 
.P6199 
.96660 
-92457 
.94817 
.97178 
.98502 
.97812 
.92514 
.93493 
.96314 
.97121 
.96718 
.93205 
.92069 
.94184 
-93090 
.92169 
. P 2 1 1 1  
.93263 
.94581 
.95336 
.96027 
.96142 
.92514 
. W I Z E  

-91708 
-90859 
.PO499 
.92801 
.9343c 
.94811 

.96021 

.94811 

.?SO51 

.9332c 

.9412t 

.PO781 

.91535 

.9239F 

.9337€ 

.9406$ 

.96021 

.9660i 

.94581 

.94351 

.92625 

.9147t 

.92111 

.93551 

~ 

.v3320 

. ~ . 0 2 e  

= 5,058 

557.1 
578.1 
603 .8  
622.8 
632.1 
555.8 
546.5 
548.8 
567.5 
588.1 
606.8 
618.8 
621 .8  
630.8 
560.1 
551.1 
582.5 
609.5 
626.5 
562.5  
555.5 
551 .5  
549.1 
563.1 
572.5 
598 .8  
603 .5  
607.1 
597.5 
626.8 
561.8 
561.8 
552 .5  
580.1 
600.1 
602.5 
619.8 
560.8 
552.8 
560 .8  
573.1 
595.8 
600.5 
598.8 
576.8 
635.5 
665 .5  
680.8 
670.8 
575.5 
609. I 
653.5 
666.5 
659.1 
553 .5  
550.8 
5C8.8 
548.5 
561.1 
588.1 
617.8 
636.5 
641 .8  
646.8 
651.8  
550. I 
551.8 
543.8 
538.8 
546.8 
569. 1 
604.5 
622 .5  
635.1 
638 .5  
661 .8  
563 .8  
560 .8  
545.8 
553.1 
544. I 
570.1 
596.1 
617 .5  
625.8 
637.5 
660.1 
558.8 
558.1 
554.5 
572.1 
591.8 
614 .8  

~ 

.00362 

.00642 

.00918 

.01247 

.01429 

.00131 

.a0134 

.00209 

.a0385 

.a0609 

.00796 

.00951 
-0OV98 
.01075 
.a0172 
.00112 
.a0551 
-00782 
.00930 
.00162 
.00099 
-00104 
.00187 
.00327 
.00501 
.OOblO 
-00679 
.00659 
.00740 
.Or3882 
.00132 
.00072 
.00101 
.00480 
.00595 
,00595 
.00854 
.00080 
.a0142 
.00267 
.00408 
.00486 
.a0508 
.00470 
-00662 
.01400 
.02210 
-02609 
-02285  
.00641 
.01158 
. o l e 8 7  
.02324 
.02192 
.00155 
.00082 
.00062 
-00156 
.00406 
.00841 
.01342 
.a1733 . 0 1790 
. o l e 1 0  
.01931 
.00165 
.0009d 
-00076 
.00142 
.a0318 
.00649 
.01040 
.01440 
.a1616 
.a1771 
.02185 
.a0178 
.00098 
.00088 
-00128 
.00289 
.a0572 
.00915 
.01348 
.a1508 
.01293 
.02336 
-00161 . 00 1 74 
.00300 
.00532 
.00877 
.01235 

.001002 

.a01777 

.002540 
-003451 
.a03954 
.000362 
.000371 
.000578 
.0010b5 
.OO 1685 
.002203 
.002604 
.002762 
-002975 
.000476 
.000310 
.001525 
.a02 164 
.002573 
.Or30448 
.000274 
.a00288 
.000517 
.000905 
.001386 
.001688 
.oo 1879 
.001824 
.002048 
.00244l 
-000365 
.a00 I99 
.000279 
.001328 
.001646 
.OO 1646 
.002363 
.000221 
.000393 
.000739 
.001129 
.oo 1345 
.001406 
.001301 
.001832 
.a03874 
.006115 
.007220 
.a06323 
-00 1774 
.003204 
.005222 
.006431 
.006066 
.000429 
.a00227 
.OOO 172 
.000432 
.001123 
.002327 
.003714 
-004795 
.004953 
. 005009  
-005343 
.000457 
-000257 
.000210 
.000393 
.000880 
.0017Pb 
.002878 
-003985 
.004472 
.004901 
.006046 
.000493 
.000271 
.0002U4 
.000354 
.000800 
.001583 
.002532 
.003730 
.004173 
.004131 
.006464 
.000446 
.a00581 
.000830 
.001472 
-002427 
-003417 

€ 

.93677 

.93677 

.95171 

.96148 

.97068 

.95976 

.95574 

.94711 

.94424 
-94826 
.96033 
.97528 
.98218 
.97988 
.97298 
.96263 
.94424 
-97528 
.97930 
.P8160 
.97585 
.96321 
.P4PPP 
.94654 
.93447 
.96OPl 
.96608 
.P7758 
.958bl 
.97470 
.98907 
.PVlP5 
.96551 
.94596 
.97126 
.97815 
.97815 
.97758 
.95861 
.94654 
.94079 
.96263 
.968Pb 
.97470 
.93102 
.VI4884 
.97355 
.99137 
.?a965 
.93274 
.93792 
.96608 
.98045 
.98045 
-98907 
-98045 
-96666 
.95861 
. V U 2 4  
-93677 
.94769 
.96321 
.97126 
.97528 
.97585 
.pa333 
.97470 
.95861 
.94424 
.93159 
.92010 
.Pro79 
.94999 
.96493 

.97470 

.98103 

.980SS 
-95516 
.96436 
-93044 
.92987 
-93619 
.94826 
.95631 
.97700 
.P7930 
.95756 
.95746 
.94309 
-92751 
.93211 
.94826 

- 

.967ai  

= 5,041 - 
561.8  
574 .8  
601.8 
625. I 
638.8 
563 .8  
558.8 
557.1 
569.5 
588.8 
610. I 
626 .5  
632. I 
641 .8  
574.1 
563.5 
583.1 
619.1 
635.8 
581.5 
573.1 
566.5 
565.1 
569.1 
575.1 
602.8 
610.8 
616.5 
606. I 
630 .8  
584.5 
582.1 
566.8 
581.5 
608.5 
611.1 
638 .5  
572.8 
563.5 
565.5 
574.8 
598.5 
606.1 
606.5 
569.5 
623 .8  
656.5 
678.5 
674.5 
569.1 
599. 1 
645.8 
666.1 
664.1 
579. I 
573 .5  
567.1 
564.5 
567.1 
585.1 
621.1 
638.5 
654.8 
666.8 
658 .5  
578. I 
570 .5  
570.5 
555.1 
558.8 
568.5 
602.5 
625.1 
640.1 
646.8 
665 .  I 
580.1 
575.5 
559.8 
567. I 
553.1 
570.5 
595.5 
619.5 
630.5 
653.5 
678.1 
566.5 
566.1 
561.1 
566. I 
589.8 
615.8 

lb/w 11 

.a0253 
-00519 
.00798 
.01204 
.a1445 
.00095 
.00081 
-00136 
.00327 
.00556 
.00772 
.00932 
.01027 
-01191 
.a0127 
.00084 
.00507 
.00822 
.01037 
.00143 
.00106 
.a0123 
.a0167 
.00293 
.00462 
.UO611 
.00695 
.00706 
.00772 
.00948 
.00114 
.00110 
.00104 
.00454 
.00630 
.00614 
.00843 
.00095 
.00123 
.C0250 
.00389 
.00504 
.00587 
.a0552 
.00504 
.01114 
.01728 
.02062 
.02006 
.00475 
.00820 
.01515 
. o l e 8 1  
.01929 
.00084 
.00082 
.00086 
.00124 
.00301 
.00593 
.00980 
.01274 
.01255 
.01581 
. o l e 7 5  
.UOlO9 
.00071 
.a0111 
.00174 
-00260 
-00517 
.00843 
.01266 
.01462 
-01635 
.02245 
.0012? 
.001Oi 
.00101 
.0012? 
.0022! 
.0048C 
.0078$ 
. O l l 7 l  
-01336 
.013bC 
.0231? 
.0016t 
.00161 
.0022i 
.a0437 
.0073< 
.01031 

.000704 

.001443 

.002219 
-003348 
.004018 
.000264 
.000225 
.000378 
.000909 
.001546 
.002147 
.002592 
.I302856 
.a03312 
-000353 
.000234 
.001210 
.002286 
.002884 
.000398 
.000295 
.000342 
.000464 
.000815 
-001285 
.001699 
.001933 
.001963 
.002147 
.002636 
.a00317 
.000306 
.000289 
.001262 
.001752 
.001707 
.002344 
-000264 
.000342 
.000695 
.001082 
.001401 
- 0 0  1632 
.a01535 
.001401 
.003098 
.004805 
.005734 
.005578 
.001321 
.002280 
.004213 
.005231 
.005364 
.000234 
.000228 
.000239 
.000345 
.000837 
- 0 0  1649 
.002725 
.003543 
.004046 
.004396 
.005214 
.000301 
.OOO I97 
.000325 
.000484 
-000723 
.001438 
-002344 
.003520 
.004065 
-005547 
.006243 
.000398 
-000284 
.a00281 
.000342 
.000620 
.001335 
.002 194 
.003273 
-003721 
-003782 
.OW432 
.000462 
.000464 
.000617 
-001215 
.002055 
-002886 

85 
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TABLE M. - TABULATION OF =AT-TRANSFER MEASUREMENTS 
FOR CONFIGURATION 4 - Continued 

(a) Y = 3.51; pt,nom = 5,040 lb/sq ft 

rherm 
couple 

4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
I4 
15 
16 
17 
I8 
I9 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41  
42 
43 
44 
45 
46 
47 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 

86 
87 
88 
89 
90  
91 
92 
9 3  
94 
95  
56 
97 
98 

85  

- 

- 
-9523' 
.94371 
.9563' 
.9667 
.9781( 
.97931 
.97131 
.9598: 
.94831 
.94661 
.9575: 
.9741i 
.9845( 
.9833I 
.98795 
.9713c 
.9386C 
.97641 
.98791 
.98731 
.9816? 
-97475 
-96385 
.95524 
.93573 
.96040 
.96557 
.98049 
.96671 
.98795 
.98508 
.99024 
-97532 
. 94491  
-97647 
.98909 
.99368 
.98565 
.96786 
.95122 
.94032 
-96155 
.97073 
.97934 
.94261 
.VI4950 
.96786 
.PPI96 
.997I3 
.94934 
.PI4147 
.96499 
-98335 
-98967 
.Pa795 
.97934 
.97360 
-96614 
.95007 
.93975 
.9495u 
-96901  
.97991 
.99081 
.99483 
.00344 
.98680 
-96614  
.95409 
-94376 
.92999 
.95007 
.96385 
.98163 
.Pa737 
.99483 
.99311 
-98737 
.96040 
.97188 
.VI8147 
.94204 
.94893 
.96270 
.97360 
.99770 
.00057 
.95696 
.95925  
.95007 
.93917 
.9449I 
,96327 - 

= 5,04 - 
570.1 
564.1 
584.. 
605.1 
620.f 
577.! 
570.1 
564.: 
568. I 
575.1 
594.t  
615.: 
632.5 
637.t 
583.1 
573.1 
573.E 
649.E 
642.1 
588.5 
579.E 
575.5 
570.1 
571.5 
572.5 
602.8 
625.8 
639.5 
635.5 
654.5 
580.5 
583.5 
574.5 
578.5 
637.8 
649.8 
663.1 
578.1 
569.1 
566.5 
573.8 
603.1 
629.1 
637.8 
569.5 
585.5 
623.5 
644.8 
649.1 
561. I 
574.5 
611.8 
641.5 
646.8 
577.8 
572.5 
5 7 0 . 5  
567.5 
564.5 
573. I 
604.1 
624.1 
643.1 
655.8 
612.1 
586.5 
576.1 
575.8 
565.8 
5 5 7 .  I 
563.5 
594.5 
619.5 
645.5 
656.5 
676.5 
586.1 
580.1 
562.5 
570.5 
5 5 9 . 5  
569.5 
591.8 
616.8 
638.5 
658.1 
685.5 
562.8 
566.1 
561.1 
565.1 
586.1 
b12.8 - 

.0017 

.ow9 

.DO46 

.0070 

.0089'  

.0013 

.001 I .  

.0011 

.00221 

.0040 

.0061: 

.0074' 

.0083' 

.OOPO' 

.0013# 

.0014: 

.0048 

.0075' 

.01181 

.00171 

.0013' 

.0014! 

.00161 
.00271 
.0046! 
.0075(  
-0091: 
.01011 
.OII3I 
-0118: 
.00131 
.00135 
.0012: 
-00481 
.OIOZi 
.01101 
.OI294 
.OOlOC 
.00121 
.00261 
.0045G 
.00705 
. O O P O ?  
.00951 
.0023€ 
-00532 
.00803 
.00925 
.ow53 
.00228 
.00446 
.00817 
-00910 
.00980 
.00075 
.00073 
.00083 
.00109 
.a0219 
-00442 
.a0723 
.00964 
.01104 
-01277 
.01657 
.a0072 
.00068 
.00152 
.00138 . 00 182 
-00413 
-00710 
.01044 
.0117I 
.01362 
.01794 
.00141 
.00111 
.00084 
.00093 
.00182 
.00386 
.00662 
.00957 . 0 1098 
.01206 
.02019 
.00122 
.00113 
.00174 
.00343 
.00616 
.00864 - 

~ 

.00047i 

.OOO8li 

.00130! 

.00194t 

.002495 

.000375 

.000311 

.000314 

.000634 

.OOl I I 4  

.001701 
-002076 
-002332 
.002515 
.OD0378 
.000395 
.001337 
.002109 
.003291 
.000484 
.Or30386 
.000403 
.000456 
-000750 
.001292 
.002084 
.002537 
.002818 
.DO3143 
.003293 
-000364 
.000386 
.000347 
.oo 1342 
.002840 
.003060 
.003596 
.000278 
.000336 
.OW725 
.001276 
.001959 
.0025 IO 
.OW643 
.000661 
.001481 
.002232 
.002571 
.002649 
.000634 
.001240 
.002271 
.002529 
.002724 
.000208 
.000203 
.000231 
.000303 
.000609 
.oo 1228 
.002009 
.002679 
.003068 
.003549 
.004605 
.000200 
.000189 
,000422 
.000384 
. 000506  
.001148 
,001973 
.002902 
,003255 
.003785 
,004986 
,000392 
, 000309  
,000233 
,000258 
.000506  
,001073 
,001840 
002660 
003052  
003352 
00561 1 
000339 
000314 
000484 
000953 
001712 
00240 I - 

86 



TABLE M. - TABULATION OF HEAT-TRANSFER MEASUREMENTS FOR CONFIGURATION 4 - Continued 

.96223 

.P7940 
-97253 
.96795 
.95479 
.92676 
.92275 
-93706 
.94850 
-96338 
.98054 
.97596 
.97768 
-97711 
.96338 

'hermc 
couple 

4 
5 
6 
7 
8 
9 
IO 
I I  
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26  
27 
28 
29  
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
50 
51 
52 
53 
54 
55 
56 
5 7  
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69  
1 0  
71 
72 
73 
74 
75 
76 
77 
78 
79 
8 0  
81 
82 
83 
84 
05 
86 
87 
88 
89 
90 
91 
92 
93 
94 
9 5  
96 
97 
98 

572.1 
650.1 
647.1 
649.5 
635.5 
611.5 
575.1 
563.1 
561.1 
570.1 
578.5 
582.1 
648.8 
646.8 
646.1 

I 

-94049 573.5 
-95994 568.1 
.97196 572.1 
-97482 574.8 

.948501 561 

.979971 t 

.96166 

.a1371 

.01134 
-00737 
.00429 
.00187 
.01211 
.01236 
.01195 
.a0967 
.00628 
.00379 
-00164 
-00135 
.00164 
.01421 
-01500 
.00716 
.00143 
.a0187 
.01438 
-01562 
-01691 
.0157b 
-01232 
.00849 
.00430 
-00209 
.00149 
-00141 
.00198 
.a1564 . 0 1 542 
.01664 
.a0812 
.00136 
.00137 
.00200 
.a1607 
.01614 
.01247 
.00812 
.00416 
-00175 
-00094 
.01574 
.01569 
.01354 
-00839 
.00437 
.01562 
.01477 
-01195 
.00750 
.00414 
.a1676 
.a1783 
.01855 
.01686 
.01215 
.00691 
.00348 
.00135 
.00097 
.00105 
.00163 
.a1626 
.01685 
.01844 
.01610 
.01319 
.00660 
.00301 
.00144 
-00103 
.00104 
.a0187 
.01618 
-01563 
.ole29 
.01550 
.01141 
.a0630 
.00290 
* 00 I37 
.00122 
.00135 
.00411 
.01779 
.01596 
- 0  IO98 
.00609 
.a0304 
.00200 

(h) M = 3.51; pt,llOm = '7,200 Ib/sq ft 

-002659  
.002200 
.001430 
.000832 
-000363 
.002349 
.002397 
-002318 
- 0 0  1876 
.001218 
.000735 
.000318 
.000262 
-000318 
-002756 
.002909 
.001389 
.000277 
.000563 
,002789 
.003030 
.003280 
.003057 
.DO2390 
- 0 0  1647 
.000834 
.000405 
.000289 
.000273 
.000384 
.003034 
-002991 
.003228 
-001575 
.000264 
-000266  
-000388 
.003117 
-003131 
.002419 
.001575 
.000807 
.000339 
.000182 
.OD3053 
.OD3043 
-002626 
.DO1627 
-000848 
.003030 
-002865  
-002318 
.001455 
.000803 
.003251 
.OD3458 
.003598 
-003270 
-002357 
.OO 1340 
.000675 
.000262 
.000188 
-000204 
.000316 
-003154 
.003268 
.003577 
.003123 
.002558 
.001280 
.000584 
.000279 
.000200 
.000202 
.a00363 
-003138 
.003032 
.003548 
-003006 
.002213 
.001222 
.000563 
.000267 
.000237 
.000262 
.000809 
.003451 
.003096 
.002130 
.001181 
-000590 
.000388 

I 

-97017 
.95526 
-94666 
.92544 
.91799 
.97419 
.97075 
.96272 
.95756 
.93921 
.92888 
.93175 
.938Ob 
-93634 
-97648 
-97075 
.93347 
.94035 
.94379 
.97132 
.97075 
-96501 
.95526 
-95240 
.92544 
.93347 
.93577 
.95354 
-94551 
.VU150 
.97132 
.97534 
.96329 
.93118 
.94666 
.96215 
.94494 
,96444 
.95240 
.94035 
.P2372 
-93060 
.93921 
-95698 
.98050 

-96903 
.94207 
-92716 
.97706 
.97 I32 
.95985 
.93462 
.92315 
.96100 
.95870 
-95756 
.95584 
.94666 
.93290 
.93290 
.94953 
.96329 
.96329 
.93060 
.96157 
.95641 
.95412 
.94437 
.93519 
.PI455 
.VI971 
.WE31 
.94551 
.94551 
.93175 
-96100 
.96151 
.PMlO 
.95756 
.92659 
.92143 
.91913 
-93519 
.vu379 
.95297 
.94724 
.94666 
.94494 
.93290 
.92028 
.92888 

.985oa 

.~506a 

: 7,202.0 Ih/sq f t  

641.1 
623.1 
599.1 
565.8 
552 .8  
614.8 
623. I 
623.1 
612.8 
585.8 
562.5 
557.8 
549.8 
559.1 
603.5 
620.1 
582.8 
549.8 
564. I 
596.5 
LOO. 1 
615.5 
614.0 
607. I 
576.8 
563.5 
552.8 
558 .8  
5 5 5 . 5  
565 .5  
594.1 
600.8 
611.5 
578.8 
554.5 
564.5 
567.5 
609 .5  
608.8 
596.5 
573. I 
560.1 
559. I 
558.8 
664.5 
673.8 
654.1 
612.1 
573.8 
660.8 
657.8 
640.8 
600.8 
566.5 
646.8 
606.1 
649. I 
645.5 
623.5 
589 .8  
565.1 
558.8 
563.5 
5 6 5 . 5  
558 .8  
643.8 
640. I 
645.5 
635.1 
615.5 
585 .5  
555 .8  
546.8 
553.8 
554.8 
560.1 
641.1 
637.1 
640.8 
641.1 
607.5 
516.8 
553.5 
552 .  I 
555.1 
5 6 5 . 5  
581.5 
637.5 
632.5 
608.5 
575.1 
558.5 
564.8 

.01691 

.a1403 

.OOP68 

.00574 

.00304 
-00958 
.01114 
.01183 
.01014 
.00714 
.00422 
-00179 
.00122 
.00217 
.00646 
-01078 
-00729 
.00096 
.00230 
-00529 
-00628 
-00979 
.01079 
-00926 
.00692 
-00384 
-00181 
.00086 
.00097 
.00240 
.00428 
.00575 
.00904 
.00665 
.00085 
.OOOPV 
.00240 
-00808 
.00960 
.00845 
.00635 
.DO362 
-00169 
-00077 
.02411 
-02677 
.02244 
-01360 
-00681 
.a2339 
-02302 
.01903 
.01117 
.00607 
.02171 
.02138 
.02225 
.02211 
.01567 
.00861 
.00408 . 00 142 
.00067 
.00096 
.00252 
.01937 
-0IP69 
-02426 
.02142 
-01450 
-00864 
.OD398 
.00129 
-00084 
.00099 
.00281 
-01868 
.01696 
.02167 
.02026 
.01522 
.007VI 
-00385 
-00173 
.00107 
.00182 
-00477 
.02138 
.01927 
.01362 
.00769 
.00373 
.00202 

-003289 
.002729 
.001883 
.001116 
-000591 
- 0 0  I863 
.002167 
.002301 
.001972 
.001389 
.000825 
.000328 
.000237 
.000422 
.001256 
.OD2097 
.OO 1418 
-000  187 
.000447 
.001029 
.001221 
.001904 
.002099 
.001801 
.001346 
.000747 
.000352 
.000167 
.000189 
.000467 
.000832 
.001118 
.001758 
.001293 
.000165 
.000193 
.000467 
.001572 
- 0 0  1867 
.OD1643 
.001235 
.000704 
.000329 
.000150 
.004689 
.005207 
.004364 
.002645 
.001325 
.004549 
.004477 
.003701 
-002173 
.001181 
.004223 
.004158 
.004 7 17 
.004300 
.003048 
.001675 
-000794 
.000280 
.000130 
- 0 0 0  I87 
.000490 
.003767 
.003830 
.004718 
.004166 
.002820 
.OO 1680 
.000774 
.000251 
.000165 
.OOO 193 
.000547 
.a03633 
.003299 
.DO4215 
.003940 
.002960 
.001538 
.000749 
-000336 
.000208 
.000354 
.000928 
.OD4158 
.003748 
.002649 
.001496 
.000725 
-000393 

T d T t  I 
ec-it -0 

(I' = -30.0 ; Tt = 705 R; 

.96206 

.PSI14 

.94424 
-92412 
.Qlk93 
-96378 
-96091 
-95401 
-95229 
-93504 
-92297 
-92067 
-92470 
.92815 
.96608 
.96263 
.92930 
.PI837 
.92872 
-96033 
.96033 
.95516 
.94711 
-94539 
.91837 
.92125 
.?I493 
.92757 
.91090 
.PO975 
-96321 
.96378 
.95229 
-92642 
.92125 
.92125 
-9 1780 
-95286 
-94367 
-93504 
.91895 
-92067 
-91780 
-92930 
-97298 
.98448 
.97413 
-94596 
.92700 
.97068 
.96838 
-96033 
-93619 
.92125 
.95574 
-95171 
.94884 
.VU26 
.94252 
.92872 
.92412 
.93562 
.94999 
.93792 
-92240 
.9494l 
.94367 
-94481 
-93734 
-93159 
-91263 
.91263 
.91550 
-93217 
.P4194 
.92355 
.94539 
-94826 
.94194 
-95171 
-92470 
.91895 
-90860 
-91780 
-92700 
.95918 
.94309 
.93792 
-93964 
.92987 
.PI550 
.PI148 
-92757 __ 

= 7,20 

631.8 
623.8 
603. I 
570.8 
550.5 
605.5 
614.8 
617.1 
611.5 
586.5 
562.8 
547.1 
541.5 
554.5 
593.1 
607.1 
583.8 
537.5 
561.1 
585.5 
592.8 
610.8 
612.1 
606.8 
584.8 
559.8 
542.5 
542.5 
534.8 
553.5 
584.8 
593.1 
606.1 
580.5 
540.1 
521.5 
556.8 
602.8 
605.5 
596.8 
575.1 
558.1 
543.5 
547.5 
662.1 
679.1 
666.5 
627.5 
585.5 
658.8 
661.8 
650.5 
613.8 
576.5 
639-1 
640.1 
641.1 
635.8 
620.1 
591.5 
570.5 
549.8 
555.1 
559.8 
558.1 
633.8 
632. I 
621.5 
635.5 
621.1 
594.1 
560. 1 
544.8 
545.1 
552.8 
559.5 
631.5 
628.8 
654.8 
642. I 
621.8 
586.5 
555.5 
543.1 
543.8 
5bS-8 
572.8 
634-1 
633.1 
615.5 
583.8 
563.1 
556.2 

~ 

~ 

w s q  fl - 
-01656 
.01455 
.01047 
.GO665 
-60374 
.00872 
.01021 
.Olll4 
.00990 
-00735 
.00475 
.DO230 
-00  139 
.DO231 
.a0572 
.00550 
.00754 
.00088 
.00292 
.00447 
-00580 
.00957 
.01064 
.00960 
.OD728 
.00422 
.00197 
.DO088 
.OOlIl 
.a0346 
.00331 
.00539 
.00874 
.00707 
.OOlOP 
.OOl IO 
-00316 
.00786 
.00975 
.OOVOP 
-00680 
.00405 
.00225 
.00119 
.02448 
-02776 
.a2398 
- 0  1652 
.00872 
.a2355 
.02407 
.u1994 
.a1342 
.00792 
.01762 
-01997 
.0194& 
.01391 
.01132 
-00855 
.00456 
.00161 
-00079 
.00176 
.00279 . 0 I745 . 0 1882 
.02295 
.02133 
.01636 
-01024 
.00535 
.00202 
.00078 
.00110 
.00323 
.01775 
.01635 
.02 158 
.a2075 
.01572 
.00929 
.00502 
.00185 
.00098 
.OD123 
-00335 
.02222 
.01968 
.01494 
-00928 
-00498 
-00248 

.003212 

.002804 

.002032 

.001291 

.000726 

.001692 

.001982 

.002l62 

.001921 

.001426 

.000922 

.000446 

.000270 
-000448 
.DO1 I IO 
.001067 
.001463 
.000171 
-000567 
.OD0868 
.001126 
-001857 
.002065 
-00  1863 
.001413 
.000819 
.000382 
.00017I 
.000215 
-000672 
.000642 
.001046 
.001696 
.001372 
"000212 
.000213 
.000613 
.oo 1525 
.001892 
.001764 
.OO 1320 
.000786 
.000437 
.000231 
-004751 
-005388 
.OD4654 
.003206 
.OO 1692 
.OD4571 
.004672 
- 0 0  3870 
.002605 
- 0 0  1537 
.003420 
-003876 
.OD3773 
.002700 
.002197 
. O O  I659 
.000885 
.000312 
.000153 
.000342 
.000541 
.003387 
.OD3653 
.004454 
.004140 
-003 175 
.001987 
.001038 
.000392 
. D O 0  151 
.000213 
.000627 
-003445 
.003173 
.005188 
.004027 
.OD3051 
.001803 
.OD0974 
-000359 
.OOO I90 
.000239 
.000650 
.004316 
.003820 
.002900 
.oo 180 I 
.000967 
.000481 
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'hermi 
couple 

4 
5 
6 
7 
8 
9 

10 
1 1  
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
2 3  
24 
25 
26 
27 
28 
2 9  
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
4 3  
44 
45 
46 
47 
50 
51 
52 
53  
54 
55 
56 
57 
58 
59 
60 
61 
62 
63  
64 
6 5  
66 
67 
68  
69 
70 
71 
72 
73  
74 
7 5  
76 
77 
78 
79 
80 
81 
82 
83  
84 
85 
86 
87  
88 
8 9  
PO 
91 
92 
9 3  
94 
9 5  
9 6  
97 
98 - 

- 
-95461 
-94771 
.94371 
-9248: 
.91451 
.9523i 
.9506! 
.94541 
-94771 
.9334: 
-92251 
.VI961 
.92191 
-9219C 
.95524 
.95231 
-92821 
-91622 
-9363C 
.95065 
-95001 
-94662 
.PI1032 
.9414l  
-91679 
-91851 
.9IIOC 
-92196 
-91507 
-92942 
.95409 
-95352 
.PI4376 
-92655 
.P2081 
.92999 
.93573 
-94606 
.93802 
-93286 
. P I 8 5 1  
-92024 
.91737 
.92942 
.96786 
.98450 
.97934 
.95352 
.93171 
-96442 
-96729 
-96U99 
.94147 
.92483 
-95524 
.94548 
.93229 
-93286 
-92712 
-91679 
.PO991 
-90933 
-91909 
-92138 
-93114 
.94893 
-93688 
-93917 . 92942 
.92253 
.PO474 
-90130 
-89155 
.PO130 
-92024 
.92425 
.94319 
-93975 
.93802 
-95065 
.92712 
.92597 
-91622 
.92483 
-93917 
-96729 
.93515 
.93343 
.93745 
.93171 
.92024 
-91278 
.92483 - 

= 7,201 

628.8 
622- 1 
607.5  
579.5 
557 .8  
594.1 
603 .5  
607-8  
607.5 
588 .5  
568.1 
556.8 
544.1 
547.5 
582.1 
605.8  
586-8  
539 .8  
570.1 
574 .8  
584. I 
602.1 
606 .5  
605.5 
580-5  
563 .8  
544.8 
542.5 
543.1 
566.1 
578.5 
584.5 
598 .5  
585.1 
541 .5  
548.1 
571 .1  
596 .5  
601.1 
597 .8  
579 .5  
565 .8  
547.5  
546 .5  
656 .5  
680.1 
674.1 
641 .5  
599 .8  
659.1 
666. I 
657 .8  
626.1 
589.5  
626.8 
629.5  
595 .5  
595.5 
591 .8  
575 .8  
557.5 
541.8 
540.5 
551 .8  
568 .8  
621.1 
621.1 
606.5  
600.5 
586.5  
566 .8  
550. I 
530.5 
530 .1  
551.8 
563.8 
617.8 
617.5  
635.5 
629 .8  
600.8 
602.8 
559.8 
548.8 
551.5  
575.1 
579.5 
635.1 
631 .8  
621 .5  
597 .8  
570.1 
563.8 

~- - 

~ 

.01500 
-01391 
.01105 
.00786 
.00516 
-00736 
-00860 
.00974 
-00905 
.00738 
.00518 
.00307 
.00193 
-00173 
-00430 
.00845 
-00761 
.00135 
-00348 
.00335 
.00498 
-00839 
-00963 
.00921 
-00757 
.00468 
.00267 
-00124 
.00192 
-00377 
.00275 
.00453 
.00797 
.00718 
.00131 
.00145 
.a0364 
.00724 
.00922 
-00907 
.00696 
.00450 
.00231 
.00123 
.02103 
.02755 
.02524 
.01772 
.01043 
.02069 
.02286 
.02081 
.01528 
.00962 
.01289 
- 0  1654 
.00741 
.00813 
.00800 
,00625 
,004 16 
.00218 
.00103 
.00197 
,00386 
.01264 
,01542 
.01132 
,00860 
,00753 
.00616 
,00408 
,00200 
I 00 105 
,00224 
,00374 
,01273 
,01343 
, 0 1 7 5 )  
,01587 
.01202 
,00730 
,00429 
.00195 
,00091 
,00179 
,00495 
,01941 
,01899 
,01699 
,01195 
,00691 
,00385 

.00290 I 

.002690 

.002137 

.001520 
-000998 
.001423 
-00  1663 
.001884 
.001750 
-00 1427 
.001002 
.000594 
-000573 

..DO0335 
.000832 
.001634 
.001472 
.000261 
-000673 
.000648 
.000963 
.OO 1623 
.001862 
.001781 
.001464 
.000905 
.000516 
.000240 
.000371 
.000729 
.000532 
.000876 
.001541 
.001389 
.000253 
.000280 
.000704 
.001400 
.oo 1783 
.001754 
- 0 0  1346 
.000870 
.000447 
.DO0238 
.004067 
.005328 
.004881 
.003427 
.002017 
.004002 
.004421 
.004025 
.002955 
.001861 
.002493 
.003199 
.001433 
.001572 
.oo 1547 
.OOI209 
.000805 
-000422 
.000199 
-000381 
.000747 
.002445 
-002982 
.002189 
.001663 
.001456 
.00119I 
.000789 
-000387 
-000203 
.000433 
-000723 
.002462 
.002597 
.003386 
.003069 
.002325 
.001412 
-000830 
.000377 
.000176 
.000346 
.000957 
.003754 
.003673 
.003286 
.002311 
.001336 
.000745 

__ 
.9454€ 
.94315 
.94315 
.92591 
.VI501 
.94032 
.93911 
.9363C 
.94204 
.9328t 
.92421 
.92024 
.92081 
. P I 9 6 1  
-94376 
. Q U O 4  
.92942 
.VI679 
.92999 
.94261 
-94032 
.93802 
.93401 
.93917 
.91851 
.92138 
.VI392 
-92425 
.92024 
.93515 
.VI1950 
.94491 
-93515 
.92884 
.92138 
.93688 
.94606 
.93802 
.93171 
.93114 
.92081 
.92310 
.PI966 
.93114 
.95925 
.98163 
-98163 
.96040 
.93630 
.95581 
.96270 
.96729 
.VU663 
.92827 
.95180 
.93975 
.92655 
.92540 

, .92 196 
.VI163 
.90302 
.90073 
.PO819 
.92540 
.PI1319 
.95180 
.93171 
.92483 
.91851 
.91737 
.90532 
.90360 
.E9269 
.E9958 
.P3056 
.94204 
.9b663 
.93343 
.92540 
.93688 
.91507 
.VI450 
.90130 
.89421 
.E9556 
.93802 
-95696 
.92310 
.92540 
-92253 
.91335 
.90646 
.91048 

= 1,lE 

617.e  

~ 

617-€ 
610.1 
587.5 
567.t 
579.1 
588.t  
595.t 
601-t  
590.: 
574.t  
559.t 
552.1 
550.1 
569.5 
591.1 
588.e 
544.e 

571 .8  
588.e 

555.5 
566.1 

596. I 
601.5 
588.8 
571.1 
552.5 
547.1 
553.5 
563.8 
570 .1  
573.5 
586.8 
588.8 
550.5 
567.8 
577.5 
586.1 
593.1 
595 .5  
583.1 
571. I 
553 .8  
549.5 
646.5 
677.1 
677.8 
652 .5  
613 .8  
648 .5  
660.5 
661 .5  
636 .8  
602.5 
610. I 
615.1 
580.1 
587. I 
587 .5  
575.1 
558.8 
543.1 
540. I 
564 .5  
580. I 
606. I 
606.5 
580.1 
581.1 
581 .8  
570.1 
557 .5  
537 .8  
535 .5  

577.1 
602.1 
602.1 
582.1 
592 .5  
581.1 
575.1 
555.8 
539. 1 
532.1 
570 .8  
594.1 
583 .8  
587.1 
586 .8  
576.8 
562.1 
552 .5  

567.8 

~ 

.0128 
-0131. 
.01 I21 
.0089. 
.00661 
.00561 
.0068 
.0080I 
.00821 
.00741 
.0057' 
-00391 
.0026< 
-0020 
-0034: 
.0065: 
.00701 
.0021' 
.0021: 
-00261 
.0036l 
.OObS: 
.0078: 
.ooeo; 
.0072! 
.0051. 
.0032. 
.OOIPd 
.00211 
.0026i 
.0021( 
.00331 
.00641 
-0071: 
.00151 
.0027; 
.00341 
.00592 
.00735 
.0079i 
-0069C 
.00493 
.0029? 
.0013€ 
.018l2  
.02591 
.02602 
.01881 
-01304 
.0178€ 
.02081 
.02052 
-01694 
.01141 
.00878 
.01179 
-00595 
.00709 
.00752 
.00666 
.00490 
.00301 
.00205 
.00360 
.00453 
.00804 
.01110 
.00669 
.00695 
.00677 
-00634 
-00465 
.00298 
.OD191 
.00363 
.00415 
-00789 
.00978 
.00693 
. 00696  
-00713 
.00618 
.00469 
.00301 . 00 179 
.00338 
.00514 
.00743 
.00744 
.DO762 
.00691 
-00550 
.00379 

__ 
-002484 
-002544 
.002180 
.001730 
.001280 
.001094 
-001321 
.OO I563  
.00159E 
.001435 
.001115 
-000772 
-000516 
.000394 
-000663 
-00 12 64 
.001365 
.000225 
-0004 1 I 
.000512 
.000714 
- 0 0  1264 
.001516 
.OO 1555 
.001406 
.000995 
-000626 
-000380 
.0004 15 
.000518 
.000425 
.000655 
-001255 
-001387 
.000291 
.000527 
.000661 
.001148 
a001433 
. O O  1536 
-001338 
.000956 
-000568 
-000268  
-003514 
.005024 
.005046 
-003659 
.002529 
-003467 
-004035 
-003979 
-003285 
-0022 13 
.001703 
.002286 
.001154 
.001375 
.001458 
.001292 
.000950 
.000584 
.000398 
.000698 
.000878 
.001559 
.002 I53  
.001297 
.001348 
.001313 
.001229 
.000902 
.000578 
.000370 
.000704 
.000805 
.001530 
80018P7 
.001344 
- 0 0  1350 
,001383 
,001198 
.000909 
.000584 
,000347 

.000997 

.001441 
,001443 
.001478 
,001340 
.001067 
,000735 

.000655 

- 

~ 

.94191 
-9430t 
.9476t 
.9345! 
.9246: 
.93501 
.93441 
.9315! 
.94191 
.P373I 
.9321! 
.92981 
.9292! 
.9269! 

-93672 
.93501 
.9252? 
.93271 
.93846 
.93616 
.93271 
.9304C 
-93961 
-92523 
.93271 
.92465 
.93155 
.92120 
-93501 
-94881 
.94363 
-93213 
.93673 
.93040 
.94478 
-95168 
-93961 
.93213 
.93443 
.92868 . 93443 
.93098 
.94018 
.95398 
.98102 
.v8h77 
.97066 
.94766 
.95168 
.96204 
.97181 
.95629 
-93903 
.95226 
.93788 
-93673 
.93616 
.93731 
.93155 
-92580 
.92120 
.92695 
.94018 
. V U 9 9 6  
.95456 
.93155 
.93213 
.92580 
.92753 
.92178 
.92523 
.9 I890 
.92925 
.92925 
.95053 
-95053 
.93543 
-93213 
.94306 
-92465 
.93040 
.92178 
.91890 
.92235 
.93558 
.96376 
-92925 
-93213 
.93213 
.92753 
-92350 
.92580 

.93781 

= 7,2! 

592.1 
598. I 
597.: 
582.1 
567- 1 
559. I 
565.1 
572.1 
5W.!  
580.!  
571.1 
561.1 
554.: 
549.1 
557.t 
567. I 
579.1 
549. 1 
549. I 
554.1 
554 .€  
562. I 
573.1 
584- I 
572. I 
571.1 
560.f 
550.5 
544. I 
553.1 
564.5 
560.1 
563- 1 
581.8 
548.1 
564.1 
571.8 
565.8 
572.8 
581.5 
576.1 
571.5 
557.5 
552.1 
b22.1 
b59.8 
667.5 
b48. I 
b12.8 
b25.1 
b44.1 
b50.5 
537.8 
500.8 
584.5 
i86.5 
586.8 
595. I 
504.1 
597.8 
i79.1 
559.8 
557.5 
579.8 
278.8 
582.8 
578.8 
i86. I 
i89. 1 
i96. I 
i92.5 
i83.1 
i63.5 
i64.1 
i69.S 
i76.8 
i78.5 
i88.5 
i86. I 
too. 1 
i95.e 
iP7.8 
i81-5 
n71.8 
t58.5 
t71.1 
i85.8 
194.8 
193.5 
t09.8 
tO5-8 
a 5 . 1  
172.5 

.0090' 

.0102' 

.0095 

.0081 

.GO64 
-00301 
.0042 
.00561 
.00651 
.00641 
-0054 
.0040' 
.0027 
.0020' 
.0019' 
.0040( 
.0062: 
.0022. 
.00151 
.00141 
.00181 
.00391 
.0055& 
-00621 
.0063i 
.0048( 
.0032: 
.0018! 
.0017C 
.OO181 
.00215 
.00191 
-00385 
.0061f 
.00171 
.00234 
.0029! 
.00361 
.00515 
.00624 
.00600 

-00304 
.00136 
.01575 
.01984 
.02124 
.01782 
-01367 
.01350 
.01705 . 0 1829 
.01585 
.01220 
.00525 
-00746 
.00758 
.00999 
.01206 
.01096 
-00703 
.00450 
.00351 
.00576 
.00450 
.00467 
.00671 
.00900 
.01036 
.01142 
.01210 
.00870 
.00576 
-00469 
.00510 
.00394 
.00452 
.00587 
.00954 
.01088 
.01345 
.01274 
.00939 
,00629 
.00459 
.00472 
.00421 
.00997 
.01136 
.01355 
.01318 
.01009 
,00697 

. 0047e 

.001756 

.001988 

.001857 
-0  1578 

-000595 
.000821 
.001097 
-001256 
-001236 
-001057 
.000782 
-000527 
.000402 
-000377 
.000790 
.001204 
.000431 
.000290 
.000270 
.000359 
.OW769 
.001070 
.001200 
.001221 
.000945 
.000663 
-000357 
.000328 
.000357 
.000423 
-000381 
-000752 
.001194 
.000330 
.000452 
.000566 
.000697 
.000995 
.001206 
.001171 
.DO0923 
.000587 
.000263 
.003043 
.003833 
.005103 
.003443 
.002641 
.002608 
.003294 
.003534 
.003062 
.002357 
.001014 
,OO 1441 
.001464 
. O O  1 930 
.002330 
.002117 
-00  1358 
,000869 
.000678 
.001113 
,000869 
.000902 
,001296 
.OO 1739 
.002001 
002206 
002338 

,001681 
,001 I13 
,000906 
000985 
000761 
000873 
001134 
001843 
002102 
002598 
002461 
001814 
001215 
000887 
000912 
000813 
001926 
002195 
002618 
002546 
001949 
001347 

.Ogl250 

88 



TABLE M.- TABULATION OF HEAT-TRANSFER MEASUREMENTS FOR CONFIGURATION 4 - Continued 

(b) M = 3.51; = 7,200 Ib/sq ft 

- 

'hermc 
couple 

4 
5 
6 
I 

9 
I O  
1 1  
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
51 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
93 
44 
95 
96 
47 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 

n 

98- 

.93098 

.93501 

.94018 

.93501 

.92810 

.92350 

.92293 

.92350 

.93443 

.93443 

.93215 
-93098 
.93155 
.92638 
.92810 
.92523 
.9b213 
.92868 
.92983 
.93 I55 
.92983 
.92408 
.92293 
.93271 
.92 178 
.93386 
.92753 
.9338b . 9 I545 
.932 I3 
.93846 
.94766 
.92293 
.93443 
.92925 
.94 133 
.94708 
.93443 
* 92 I78 
.928IO 
.92523 
.93558 
.93098 
.93501 
.94363 
.974 1 1  
.98619 
.97354 
.94938 
.94 133 
.9534I 
.97124 
.95801 
.94018 
.94708 
.92005 
.PO797 
.91028 
.91545 
.Plb03 
.91718 
.92063 
.93098 
.94306 
.94363 
.94938 
.92 120 
-90395 
-90780 
-90970 
.90797 
.PI660 
-91315 
-92638 
-92753 
.94191 
.94421 
.92350 
-90280 
-92293 
.90625 . 9 1775 
.91545 
-91315 
.91775 
193443 
-94708 
-90165 
.90970 
.PI315 
-91258 
-91373 
.91775 __ 

. .  
= 7 .207.0 Ib/m ft 

588.5 
599.8 
603.1 
595.5 
583.8 
552.5 
559.5 
569.8 
584.8 
587.1 
582.5 
573.5 
566.1 
559.5 
551.5 
562.1 
585.5 
562.5 
553.8 
555.1 
554.5 
555.5 
568.5 
583.8 
580.5 
583.5 
571. I 
565. I 
546.8 
553.8 
562. I 
571.5 
554.5 
589. I 
562.1 
561.1 
566.8 
559.1 
566.5 
581.8 
583.1 
583.8 
571. I 
563.5 
619.1 
660.8 
674.1 
664.5 
628.5 
615.8 
647.5 
658.1 
644.5 
616.5 
580.5 
574.8 
549. I 
560.8 
573.5 
577.1 
574.1 
568.5 
574.8 
596. I 
592.8 
578.1 
570.8 
546. I 
555. I 
568.5 
571.8 
573.1 
566.8 
570.1 
587.1 
590.5 
573.5 
570.5 
545.8 
572.5 
566.8 
577. I 
572.1 
568.8 
564.8 
587.1 
595.8 
545.8 
558.8 
571.1 
574.5 
572.1 
568.8 

.00863 

.01036 
-01042 
-00962 

.00262 

.DO391 
-00519 
-00643 
.a0683 
.a0636 
.DO527 
.00420 
.OD323 
.00187 
.00339 
.00653 
.OD370 
.a0212 
.00213 
.a0202 
-00303 
-00469 
.00599 
.DO664 
.OD590 
-00490 
-00353 
-00225 
.00192 
.00248 
-00258 
-00301 
.OD674 
-00350 
.00200 
.a0205 
.OD276 
.a0447 
.Or3613 
.a0666 
.OD586 
.OD457 
.Or3320 
.a1388 
-02055 
-02311 
-01994 
-01511 
.01360 
.a1555 
.a1950 
.a1836 
-01417 
.a0430 
.00606 
.DO354 
.a0489 
-00632 
.00692 
.DO639 
-00547 
.00537 
-00741 
-00654 
.DO363 
.00542 
.00343 
.DO478 
.00600 
.OD662 
.00605 
-00505 
-00529 
.DO767 
.00642 
.00354 
-00514 
-00353 
-00477 
-00614 
.00672 
-00622 
.00540 
.00493 
-00693 
-00665 
-00382 
.00484 
.00628 
-00687 
-00659 
-00587 

.ooa30 

.- 

.001666 

.002000 

.002011 

.001857 

.001602 

.000506 
-000755 
.001002 
.OD1 24 1 
.00'13 I8 
.001222 
.001017 
.000811 
.000624 
.000361 
.000659 
.oo 126 1 
-000714 
.000409 
.000411 
.000390 
-000585 
.000905 
.001156 
.001282 
-001139 
-000946 
.000681 
.000434 
.000371 
.000479 
-000498 
.000581 
-00  1301 
.000676 
.000386 
.000396 
-000533 
-000863 
.001 183 
-001286 
.001131 
.000882 
.000618 
-002679 
.OD3967 
.004461 
-003849 
-002917 
-002625 
.003002 
-003764 
-003544 
-002735 
.000830 
.001170 
-000683 
.000944 
.001220 
-001336 
.001234 
.OO I056 
.001037 
-001430 
.001262 
.000701 
-001046 
.000662 
-000923 
.a01158 
-001278 
-001168 
-000975 
-001021 
.001481 
-00 1239 
.000683 
-000992 
-00068 1 
.000921 
.001 I85 
-001297 
.oo 120 1 
-00  1042 
.000952 
-001338 
.001284 
-000737 
-000934 
.a01212 
.001326 
~001272 
.001133 

.92634 
-93267 
.94187 
.93957 
-93669 
-92175 
-92058 
-92001 
-93267 
.93669 
.93842 
-94015 
.94 I 30 
.93721 
.93382 
-92576 
.93497 
-93957 
-94015 
.93727 
.93554 
-92403 
.92058 
.93094 
.92346 
.94130 
.93785 
.94533 
-92634 
-94015 
-93900 
.94245 
-92231 
.93785 
-94072 
-94648 
-94993 
.93727 
-92231 
.92864 
-92921 
.94302 
-94 1 30 
.94533 
-93727 
.96892 
-98561 
.97985 
-95914 
-93612 
.94935 
.97122 
.96489 
-94820 
.94590 
.92058 
.91425 
-91368 
.92231 
.92921 
.93267 
-93612 
-93900 
.95338 
.94935 
-95223 
-92864 
.90792 
-90447 
.91425 
.91598 
-92979 
-92632 
.93497 
-94015 
-94015 
+94763 
-93209 
-92864 
.93439 
-91253 
-92519 
-92749 
-92634 
.92634 
-94360 
-94648 
-94302 
-93497 
-92519 
-92288 
-92634 
-93152 

= 7.21 

572.8 
589. I 
598.8 
597.8 
591.1 
544.8 
547.8 
556.8 
575. I 
583.8 
585.8 
581.1 
574.8 
573.1 
553.8 
548.8 
583.1 
571.8 
568.8 
556.8 
560. 1 
546.8 
560.5 
573.5 
577.1 
588.1 
580.8 
574.8 
554.5 
569.5 
558.5 
565. I 
545. I 
586.5 
571.8 
563.8 
580.5 
555.5 
559.5 
572.5 

588.5 
580.5 
573.1 
603.8 
655.5 
676.8 
669. I 
647.8 
600.5 
630.8 
660. I 
659.5 
649.1 
570. I 
547.5 
540.5 
552.1 
577.1 
603.5 
609.8 
589.8 
574.5 
606.5 
582.8 
570.1 
555.5 
540.5 
554.1 
579.1 
598.5 
610.8 
606.8 
607.8 
598.5 
605.8 
566.8 
559.8 
550.5 
569.1 
576.8 
602.5 
608.8 
606.8 
602. I 
598.1 
617.5 
564.8 
571.1 
585.1 
601.1 
610.8 
612.8 

580.5 

_ _  

Ib/sq f 

-00716 
.OD974 
.01072 
.a1090 . 0 IO00 
.00182 
.OD250 
.00417 
.OD593 
.DO707 
.00719 
-00637 
.a0539 
.a0489 
.OD2 I 1 
-00223 
.00682 
-00468 
-00355 
-00225 
-00246 
.00203 
.00370 
-00552 
-00693 
-00698 
-00610 
.OD455 
.OD299 
.00340 
.00185 
.00279 
.00192 
-00696 
.00451 
-00243 
.00357 
.a0181 
-00337 
.OD543 
-00678 
-00676 
.DO571 
.00415 
-01259 
-02326 
.a3154 
-02799 
-01923 
.01118 
.ole98 
.02430 
-02271 
.a1694 
.DO348 
-00243 
-00193 
.OD393 
-00733 
.01158 
.a1250 
-00864 
-00564 
.OD972 
-00427 
.OD301 
.00266 
.00273 
.a0511 
.a0860 . 0 1272 
-01522 
.a 1 434 
-01362 
.00970 
.01147 
-00278 
-00286 
.00214 
.a0465 
-00823 
.01240 
.a1412 
.01441 . 0 1 348 
.OD893 
-01331 
.a0327 
-00522 
.a0870 
-01266 
.a 1 502 
.OI493 __ 

.001388 

.001888 
-002078 
.002113 
.001939 
-000353 
-000485 
-000809 
.001150 
.001571 
-00  1394 
.001235 
.001045 
.000948 
.000409 
.000432 
.001322 
.000907 
.000688 
.000436 
.000477 
-000394 
.000717 
.001070 
.001324 
.OD1 353 
.001183 
.000882 
.000580 
.OOOb59 
.a00359 
-000551 
-000372 
.001349 
-000874 
-000471 
.000692 
-000351 
.000653 
-001053 
.001315 
.OD1 31 1 
.001107 
.000805 
.002441 
.a04510 
.006115 
.005427 
.Or33728 
-002284 
.003680 
.a04712 
.004403 
-003284 
-000675 
.000471 
-000374 
.000762 
.001421 
-002245 
.002424 
.OO I675 
-00 I094 
.001885 
.a00828 
.DO0584 
-0005 I6 
-000529 
-000991 
.001667 
-002466 
.002951 
.a02780 
.002641 
.a01881 
.002224 
.000539 
.000555 
.000415 
.000902 
-001596 
.002404 
-002738 
-002794 
.002614 
.001731 
.00258 I 
.000634 
.001012 
-001687 
.002455 
-002912 
.002895 

F 

.92253 

.92942 

.94147 

.94376 

.94319 

.92253 

.92024 

.91909 

.93114 

.93802 

.PI1376 

.94835 

.95122 
-94720 
.93688 
.92597 
.93*01 
.PI6035 
.95122 
-95401 
.93343 
.92540 
.9179* 
.92655 
.92 1 38 
.94434 
.9449l 
-95294 
.93458 
-95007 
.92999 
-94032 
-92310 
.93573 
.94778 
.95409 
.95466 
.9305b 
-91622 
-92253 
.92655 
.94606 
-94663 
.95180 
.92942 
.95983 
.98049 
.98221 
.96557 
-92942 
.94204 
.96844 
.96729 
-95524 
-93229 
.91966 
.91737 
.91106 
.91278 
-9 1679 
.92597 
-93458 
.PI6376 
.95524 
-91261 
.93458 
-92655 
-91966 
-907bI 
-91106 
-91565 
.93343 
.93229 
.PI917 
-93860 
.93745 
-93229 
.93343 
-91565 
-92425 
-90187 
-91794 
-92310 
.92540 
-92655 
.94089 
.94491 
-92024 
.91851 
-90876 
.PO991 
-91737 
-92597 

= 7,213.0 Id/, f t  ' 
- 

573.8 
594.5 
611.5 
617.8 
616.5 
549.5 
548.5 
556.8 
579.1 
594.5 
602.8 
603.5 
599.1 
601.5 
564.5 
550.1 
591.5 
592.5 
599.5 
561.8 
557. I 
548.1 
557.5 
573.1 
583.1 
601.8 
598.5 
593.5 
573.5 
600.5 
555.5 
558.8 
547.8 
592.1 
588.5 
579.5 
608.1 
553.1 
554.1 
570.5 
584.5 
599.5 
594.8 
586.8 
603.8 
662.5 
606.5 
687.1 
666.8 
600.8 
634.1 
672.5 
668.1 
649.5 
564.1 
546.1 
539.5 
545.1 
562.5 
577.5 
588.1 
592.1 
603.5 
631.5 
635.8 
566.1 
547.5 
540.5 
544.1 
563.5 
587.8 
614.8 
624. I 
631.1 
620.8 
634.1 
565.8 
554.8 
543.1 
556.8 
564.5 
599.8 
615.8 
621.8 
621.1 
620.5 
638.8 
554.8 
554.8 
568.1 
591.1 
611.8 
621.8 
- ~- - 

- 
.OD668 
.OD986 
.01204 
.dl368 
.01363 
.OD194 
.00249 
.00361 
.00567 
.OD751 
.GO849 
.00848 
.OD788 
.00762 
.00283 
.GO200 
.a0711 
.OD641 
.00625 
.00282 
.00212 
.DO196 
.0031b 
.00494 
.OD688 
.00784 
.OD708 
.DO587 
.DO478 
.OD662 
.00232 
.DO198 
.00201 
.OD676 
-00548 
-00370 
.00617 
. D O 1 6 8  
.DO277 
.DO471 
.OD661 
.00705 
.00601 
.00455 
.01173 
.b2436 
-03556 
.03416 
.02474 
.01102 
.Ole69 
.a2776 
.a2852 
.02285 
.00298 
.OD133 
.a0125 
.00244 
.OO44O 
.DO623 
.00726 
.OD787 
.OD925 
.Dl422 
.01751 
.OD305 
.a0125 
-00131 
.DO275 
.00508 
.00875 
.01301 
.01604 
.01802 
.01413 
.01980 
.OD307 
.00170 
.00161 
.OD330 
-00623 
- 0  1079 
.a1515 
.01766 
.01708 
.a1318 
.01900 
.00263 
.OD316 
.00660 
.01069 
.01511 
.01753 __ 

.001296 
.OO 1916 
.002336 
.DO2654 
.002645 
.000376 
.000485 
.000700 
.001100 
.001457 
.OO 1647 
.001645 
.OO 1529 
.001479 
.000549 
.000388 
.DO1380 
.OO 1244 
.001213 
.OD0547 
.000411 
.000380 
.000613 
.000959 
.001335 
.001521 
.OD1374 
.DO1139 
.a00928 
.DO1285 
.000450 
-000384 
.000390 
-001312 
.OO 10 63 
.000718 
.001197 
.000326 
.000537 
.000914 
.OO 1283 
-00 1368 
.001166 
.000883 
.002276 
.a04727 
.006900 
.006628 
.004801 
.002 138 
-003621 
-005387 
.OD5534 
.004434 
-000578 
.OD0258 
.000243 
.000473 
.00085b 
.001209 
.001409 
.001527 
.oo 1795 
.DO2759 
.003*09 
.000592 
-000243 
.000254 
.000534 
.000986 
-001698 
.002524 
-0031 12 
.003497 
.002742 
-003842 
-000596 
-000330 
.000312 
.000640 
.001209 
.002094 
.OOZQIO 
-003427 
.003314 
-002557 
-003687 
.000510 
.000749 
.oo 1281 
-002074 
.OD2932 
.003402 - 
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-92402 
.92803 
.94288 
.95 144 
.95773 
.93659 
-93317 
.92631 
.93202 
.93945 
.95030 
.96173 
.96858 
.96572 
.94345 
.94002 
.93431 
.96287 
.96572 
.94459 
-94630 
.94002 
-92688 
.92745 
.P2060 
-94973 
-95487 
.96744 
-94745 
.95887 
.94630 

.94116 

.93545 

.96230 

.96401 

.95944 

.95601 
-93602 
.93145 
.93431 
.95887 
.96230 
.96572 
.92346 
.94745 
.97258 
.98514 
.97772 
.92403 

.96287 

.97 144 

.96744 
.92745 
.93488 
.93831 
.92803 
.91889 
.91889 
.93145 
.94345 
.95030 
.95658 
.95830 
.92231 
.93088 
.92688 
-91260 
.90461 
.90346 
.92688 
-93374 
.94745 
-94973 
.96001 
-94231 
.94459 
.93088 
.94002 

.93374 

'hermc 
couple 

__ 
.9238 1 
-92954 
-94386 
-94901 

-93011 
.92553 
.92152 
-93068 
.93870 
.94787 
.95646 
-96104 
-95761 
-93756 
.93126 
.93355 
.95646 
-96104 
.93813 
-93813 
.93068 
.91923 
-92238 
-92037 
.94730 
-95131 
.%I62 
.94329 
-95589 
.93298 
.93584 
-92496 
-93469 
.95589 
.%IO4 
.95646 
-94443 
.92553 
-92553 
.92839 
-95073 
-95417 
-95932 
.92667 
.95417 
-97880 
.98510 
-97365 
.92610 
-93756 
-96620 
-97021 

96276 
.94099 
-96333 
.94042 
-92839 
-92324 
.92610 
-93469 
.94386 
.94959 
.95131 
.94787 

.951t)e 

4 
5 
6 
7 
8 
9 
IO 
1 1  
12 
13 
I4 
15 
16 
I7 
I 8  
19 
20 
21 
22 
2 3  
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
3 5  
36 
37 
38 
39 
40 
41 
42 
4 3  
44 
45 
46 
47 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59  
60 
61 
62 
6 3  
64 
65  
66 
67  
68 
69 
70 
71 
72 
7 3  
74 
75  
76 
77 
78 
79  
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
9 3  
94 
95  
96  
97 
98 - 

-90090 1 

-90433 
.92381l 
-92725 1 
.93928 

-950  I6l 
.94271 
-93527 
-91407 
.92266 

.939851 

-94672 
.94672 
-92266 
.PO491 

.93068 
-94787 
.95474 
-92782 

527.8 
635.8 
654 .8  
558.5 

.92610 
-91006 

-89460 
.91006 
- 9  I923 
.92553 

552.8 
556.5 

= 7,2 __ 
567. 
589. 
611. 
625. 
629. 
555. 
552. 
553. 
575. 
595. 
610. 
616. 
615. 
623. 
567. 
554. 
590. 
605. 
621.' 
564.(  
557. 
553.1 
549.1 
567. 
579. 
603. 
603. I 
602. '  
592.' 
617.'  
558. 
554. 
546.1 
587.1 
595.1 
597.f 
615.1 
555.1 
557.1 
564. f 
579.1 
598.1 
597. I 
592.: 
592.f 
647.1 
688.5 
694. I 
671.E 
590.1 
631.f  
665.5 
672.5 
659.E 
561.1 
565.5 
550.8 
552.1 
565.1 

616 .8  
641.5 
645.1 
645.5 
652.1 
562.1 
556.8 
545.8 
540.1 
556.1 
597.8 
b16.8 
628.1 
636.8 

587.e 

636.8 
b51. I 
564.1 
551.5 
542.1 
553.1 
549.5 
584.5 
b08.8 
523.8 

Nst 
sc-it2-0 
T, = 708O R; 

1lbj.q 
.0052 
.on87 
.a116 
.0147; 
-01581 
.00181 
-00171 
.0029l 
.00521 
.0076. 
.00951 
.0101! 
. O I O I i  
.01091 
.0027! 
.0017i 
-00691 
.0080( 
.00921 
.0023i 
.0017( 
.0016! 
-00251 
.00425 
.00621 
.0076i 
.0073f 
.0065? 
.On694 
.0093f 
.0020i 
.00144 
.00165 
.On656 
-00593 
-00568 
.00866 
.00109 
.00200 
.a0379 
.on559 
-00627 
.on577 
.On470 
.On960 
-02085 
.03344 
.a3598 
-02591 
-00912 
.a1528 
-02651 
.03037 
.02437 
.00180 
.a0076 
.00100 
.00194 
.00417 
.00787 
-01358 
.OI848 
.02101 
.02166 
.02773 
.00156 
.00093 
.00111 
.002 17 
.00513 
.00964 . 0 1 584 
.02036 
.02111 
.02092 
.02580 . 00 169 
.00086 
.00111 
,00234 
.00470 
.On926 
.Ol437 
,01872 
. O  I939 
,01772 
,02613 
,00194 
,00259 
,00458 
,00808 
,01347 
01724 

~ 

.00102 

.001691 
-00225 
-00285 
.00306t 
.00036' 
.00033i 
.00056 
.00102 
.00148 
.0018W 
.001971 
. O O  I961 
.00211! 
.000531 
.000331 . 00 I34 
.00155. 
.00179 
.000451 
.00034i 
.000321 
.00049: 
.00082! 
.001211 
.00147( 
.OO I421 
.00126i 
.00134i 
.00182( 
.00039i 
.00027( 
.00032C 
.00127? 
.00115l 
.001102 
.001681 
.00021i 
.DO0388 
.000736 
.001085 
.OO I2 17 
.001120 
.000912 
.OO 1863 
.004047 
.!I06490 
.006983 
.005029 
.001770 
.002966 
.005145 
.a05894 
.004730 
.000349 
.000148 
.000194 
.000377 
.000809 
.001527 
.002636 
.003587 
.004078 
.004204 
.005382 
.000303 
.000180 
.000215 
.000421 
.000996 
. O O  I871 
.003074 
.003951 
.004097 
.004060 
.005007 
.000328 
.000167 
.000215 
.000454 
.000912 
.on1797 
.002789 
.On3633 
,003763 
.On3439 
.005071 
.000377 
.000503 
.000889 
-001568 
.002614 
.003346 

= 7 9  

571. 
588. 
614., 
635. 
644., 
563. 
554.,  
560.' 
576.1 
599. 
618.1 
631. 
635. 
64k. 
568.1 
559. 
593. 
621.1 
630.1 
569.! 
561.1 
557. 
554.1 
568.1 
580.1 
609. ' 
614.1 
618.1 
609.1 
630.1 
566 . '  

557. I 
590. I 
611.1 
612.f 
631.1 
564.5 
560.f 
568.E 
584.1 
608.5 
614. I 
612.f 
586. I 
639.E 
676.5 

681.1 
584.5 
619.5 
663.8 
677.1 
6711.8 
557.5 
557.1 
553.5 
554.5 
569.8 
599.8 
630.8 
550.5 
560.5 
562.1 
574.1 
561.5 
553.5 
552.1 
543.8 
559.5 
581.5 
519.5 
537.8 
550.5 
555.5 
573.8 
569.5 
i63.5 
552.8 
563. I 
i52.5 
582.1 
512.1 
b33.8 
141.5 
359.1 
B77.8 
i63.5 
i63.5 
i67.1 
i83.5 
B07.1 
131.1 

696.8 

1b/w 1 

.OOk21 

.0075( 

.0106( 

.0145( 

.0165! 

.0016( 

.0013l 

.0022: 

.00461 
-0071f 
.0094i 
.0111! 
.O119t . 0 I275 
.00221 
.0013l 
.On631 
.0094f 
.0106t 
.0019? 
.0014? . 00 1 OE 
.002Of 
.00364 
.00581 
.On719 
.On786 
.a0771 
.00855 
-00994 
.00155 

.00126 

.On579 

.00689 
-00698 
.On963 
.On087 
.00165 
.00320 
.00461 
.00563 
.00611 
.On604 
.a0761 
-01478 
.02361 
.02460 
.a2442 
.00734 
.01227 
.01981 
.02230 
.02236 
.a0178 
.00115 
.00079 
.00204 
.00473 
.00998 
.01581 
,02004 
,02127 
.02393 
,02882 
,00234 
,00123 
.00121 
,00184 
.00411 
,00827 
,01265 
,01892 
,02088 
,02418 
,02725 
,00225 
,00148 
.00118 
,00184 
,00371 
,00741 
,01208 
01 636 
01842 
0 I784 
02794 
0021 1 
002 I8 
00386 
00671 
01111  
0 1552 

.000835 

.001474 

.002085 

.002840 

.003228 

.000324 

.000254 

.000435 

.000903 

.001400 

.001837 

.002 175 

.On2336 

.002494 

.000437 

.000255 
-001 238 
.on1849 
-002079 
.000376 
.000279 
.0002 1 I 
.000402 
.000710 
.001133 
.001402 
.001533 
.001504 
.a01667 
.on1939 
.000302 

.000246 

.001129 

.OO 1344 
-001361 
.OO 1878 
.000 170 
.000322 
.000624 
.DO0899 
.001098 
.001192 
.001178 
.001484 
.002883 
.004605 
.on4798 
-004763 
.001432 
.002393 
.003864 
-004349 
-004361 
-000347 
.000224 
.000154 
.000398 
.000922 
.001946 
.003083 
.DO3908 
.004148 
-004667 
.005621 
.000456 
.000240 
.000236 
.a00359 
.000802 
.001613 
.002467 
.a03690 
.004072 
.004716 
.005315 
.000439 
.000289 
.000230 
.000359 
.000724 
.001445 
.002356 
.003191 
,003592 
,003479 
,005449 
,000412 
,000425 
,000753 
,001309 
,002  167 
,003027 

- 
.9445t 
.94056 
.95313 
.96228 
.97199 
.96685 
-96399 
.95313 
-94799 
.94910 
-96170 
.PI542 
-98342 
-97885 
.97942 
-96628 
.94342 
.97656 
-97828 
-97828 
-97542 
-96228 
.94856 
.94284 
.9314I 
.95999 
.96742 
.97828 
.95885 
.97256 
.97656 
.98228 
.96170 
.94627 
.97256 
-97599 
.97485 
.97085 
.95427 
.94399 
.PO227 
.96570 
-97028 
.97485 
.93599 
.95027 
.97485 
.99142 
-98914 
.93770 
-94056 
-96628 
.98056 
.98056 
-97428 
.96913 
-96342 
.95599 
.93884 
.93370 
.94513 
.95999 
.96685 
.971&2 
.97371 
.97085 
.96570 
.95542 
.94170 
.92913 
.PI655 
.93884 
.94913 
.96285 
.96570 
.97428 
.97599 
.97256 
.95027 
.96170 
.92684 
.92627 
.93427 
,94627 
,95227 
,97428 
,97771 
,95370 
,95485 
,94113 
,92513 
,93141 
,94799 

= 7.204.0 lb/sq 

565. 
582. 
608. 
633. 
646. 
574. 
576. 
566. 
577. 
597. 
618.1 
634.# 
640. ' 
650. 
586. 
573.* 
590. 
627.1 
644.1 
588.! 
580.! 
570.' 
564.! 
571.! 
580.1 
610.! 
619.1 
624.1 
614.' 
639.! 
583. 
583.! 
569.1 
589.1 
617.1 
620.1 
642. I 
575. I 
571.1 
571.5 
589.f 
609.5 
619. I 
625.5 
576.E 
623.5 
665.1 
686. I 
681.5 
576. I 
606.1 
653.5 
673.5 
677.5 
577.1 
573.1 
571.8 
569.1 
572.1 
593.5 
b31.8 
648.1 
556.1 
564.5 
575.8 
578.1 
571.5 
571.8 
565.8 
563.8 
i75 .8  
513. I 
537.5 
551.8 
558.5 
577.5 
584.1 
i79.8 
i65.1 
i73.8 
i66.5 
i77. I 
b06. I 
~ 3 1 . 8  
b50.5 
b57. I 
182.5 
i70.8 
i70.5 
i66.1 
i73.8 
101.5 
829.1 

-0026 
-0060 
.0094 
-0146 
-0173 
.0011 
.0008 
.0017 

.0068 

.0099 

.0120 
-0123 
.0151 
.0021 
.0011 
.on59 
-0098 
-0129 
.on2 I 
.a015 
.0012 
-0016 
-0034 
.a0571 
.00761 
.on888 
.0085 
-0092. 
.0121 
.DO18 
.GO141 
.0012! 
.0054l 
-0076' 
.0083: 
.01181 
.0013; 
.0018; 
.00321 
.00481 
.0062! 
.On742 
.00901 
.00562 
-01351 
.02191 
.0231: 
.02481 
.0054( 
.01074 
.01726 
.0237( 
.0216( 
.0012E 
.00121 
.00135 
.0016E 
.00394 
.0081C 
,01292 
,01854 
,02053 
,02451 
,03068 
,00168 
,001 I7 
.00152 
.00181 
,00292 
,00701 
,01210 
,01795 
,02042 
,02338 
,03188 
,00200 
00131 
00124 
00169 
00305 
00627 
01082 
01644 
01782 
01904 
03439 
00215 
00210 
00316 
00586 
01000 
Ol444 

.a039 

~. 

.00051t 

.00118l 

.001851 

.00285l 
-003391 
.00022 
.00017l 
-000331 
.00076( 
.001321 
.001941 
.00235i 
.002421 
.00295f 
.0004II 
.00022i 
.OO 1 1  64 
.00191t 
.00253( 
-00041f 
.000311 
.00024t 
-00032f 
.00068i 
.001121 
.001492 
.001719 
.00166i 
.001805 
.00237C 
.000351 
.00028 1 
.000244 
.001063 
.001502 
.001625 
,00232 1 
,000268 
,000365 
,000625 
,000953 
,001221 
,001449 
,001766 
,001098 
,002639 
,0011294 
,004518 
,004850 
,001055 
,002098 
,003376 
004630 
004231 
000250 
000236 
000264 
000328 
000770 
001582 
002524 
003622 
004010 
004788 
005993 
000328 
000229 
000297 
000354 
000570 
001369 
002364 
003506 
003989 
004567 
006228 
000391 
000256 
000242 
000330 
000596 
001225 
002114 
003212 
003481 
003719 
006718 
000420 
DO0410 
000617 
DO1145 
DO1953 
302821 



TABLE M. - TABULATION OF HEAT-TRANSFER MEASUREMENTS 
FOR CONFIGURATION 4 - Continued 

(b) M = 3.51; pt,nom = 1,200 lb/sq ft 

hermo 
:ouple 

4 
5 
6 
7 
8 
9 
IO 
11 
12 
13 
I4 
15 
16 
17 
18 
I9 
20 
21 
22 
23 
24 
25 
26 
27 
2 8  
29 
30 
31 
32 
33 
34 
35 
56 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
5 0  
51 
52 
53 
54 
55 
56 
57 
58 
5 9  
60 
61 
62 
63 
64 
65 
66 
67 
68 
69  
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
92 
95 
96 
97 
98 

~ 

I 

.95427 
-94227 
-95256 
-96285 
-97485 
.97999 
.97313 
-96170 
.94792 
-9'1399 
.95370 
.97085 
.98171 
-98056 
. 98799  
.97256  
.93313 
.97371 
.98514 
.98514 
.97942 
.97256 
.96110 
-95085 
.9314l 
. 95656  
-96342  
.97771 
.96513 
.98456 
. 981  14 
.98628 
.97199 
.94056 
-97428 
.98514 
- 9 9 0 2 8  
.97942 
. 96256  
.94856 
.93770 
.95942 
.96799 
-97656 
.94227 
.94513 
.96570 
.98799 
.99314 
.94342 
.95770 
. 96113  
.97999 
. 98620  
.97942 
.9697O 
. 9 6 9 1 3  
- 9 6 5 9 9  
.94742 
-93656 
.94742 
.96620 
.97713 
.98742 
. 9 9 1 9 9  
-99085  
-97485 
.95999 
-94913 
.959*1 
.92627 
.94791 
.9617C 
-97885 
.98399 

.98514 

.97656 

.95421 

.96722 

.93599 
-936% 
.9451? 
.9605t 

.99314 
-99711 
.9514i 
.95485 
.94684 
.9359s 
.9434i 
.9617C 

~ 

.woas 

.97oa5 

- 

= 1,203 
~ 

570.5 
570.8 
591.1 
614.1 
630.8 
585.1 
574. I 
570.8 
570. I 
583.8 
605.1 
627.5 
638.1 
643.8 
591.5 
578.5 
579.8 
639.8 
656.1 
591.5 
587.8 
580.8 
584.5 
576.8 
580.5 
613.1 
630. I 
643.8 
640.5 
661.1 
583.8 
587.1 
578.1 
586.1 
641.8 
653.5 
669.1 
5 8 0 . 5  
573.8 
572. I 
582 .  I 
613.5 
632.5 
641.8 
565.8 
591.8 
626.1 
652.8 
656 .8  
576.5 
580.1 
618.8 
642.5 

577.5 
572. I 
574.5 
572.8 
570.5 
582. I 
6 0 8 . 8  
636.8 
627.8 
659.5 
676.8 
585.1 
575.1 
570.5 
565.1 
564.8 
570.5 
605.5 
632.5 
649.8 
660.8 
680.8 
587.5 
579.8 
565.5 
574.1 
562.1 
576.5 
602.8 
630.1 
651.5 
663.1 
690.8 
564.5 
566.1 
564.8 
572.5 
597.5 
635.1 

ma. 1 

- 

.00182 

.UU373 

.GO584 
-00898 
.01085 
.00141 
.OD1 I4 
.00152 
.a0295 
.bo51 I 
.a0786 
.UO982 
.a1 I 1  I 
.a1220 
.a0198 
.a0182 
.00596 
.01232 
.01418 
.00221 
.a0235 
.a02 1 1 
.00187 
.00374 
.00608 
.uo912 
.01141 
.a1273 
.01432 
.01509 
.a0172 
.00185 
.a0174 
.00620 
.a1264 
.01401 
.a1586 
.a0155 
-00 I94 
-00335 
.a0587 
.GO905 
.01116 
.01159 
.00306 
.a0674 
.00904 
.Ill124 
.a1132 
.00307 
- 0 0 5 6 2  
.00907 
.01058 
.01127 
.00105 
.00106 . 00 I32 
.00143 
.a0294 
.a0572 
.00944 
.a1288 
.a1395 
.a1622 
.a2144 
.00111 
.00107 
.00133 
.00148 
.00234 
.00528 
-00913 
.01305 
- 0  1504 
.01811 
-02382 
.00186 
.a0145 
.00141 
.00161 
.OW57 
-00534 
.00877 
-01274 
.01375 
.a1671 
.a2666 
.a0157 
-00155 
.a0226 
.I30463 
.Or3804 
.OllbO - 

.000356 

.000729 

.00114l 

.oo 1754 

.a02 120 

.000275 

.000223 

.000297 

.000576 

.000998  

.oo 1555 

.0019l8 

.002170 

.002383 

.000387 

.000356 

.001164 

.002411 

.002770 

.000432 

.000459 

.0004l2 

.000565 

.000731 

.OOII88 

.OO 1782 

.002229 

.002287 
-002797 
.a02928 
.000336 
.Or30357 
.000320 
.001211 
.002469 
.a02737 
.003098 
.000303 
.000379 
.a00654 
.001147 
.001768 
.002 I80 
.002264 
. 000598  
.OO 1317 
.OOl766 
.002196 
.0022 1 I 
. 0 0 0 6 0 0  
.001098 
.001772 
.002061 
.002202 
. 000205  
.000207 
.000258 
.a00279 
.a00574 
.001117 
.001844 
.002516 
.a02725 
.00316? 
.a04188 
.000217 
.000209 
.000260 
.000289 
-000457 
.OO I03 1 
.001784 
.002549 
.002938 
.003538 
.004653 
.000563 
.000283 
-000275 
.000315 
.000502 
.001043 
.OO 171 3 
.a02489 
.002686 
.003264 
.005208 
.000307 
.000303 
.00044l 
.000904 
.001571 
.002227 



TABLE IX. - TABULATION OF KEAT-TRANSFER MEASUREMENTS FOR CONFIGURATION 4 - Continued 
(c) M = 4.65; ptnom = 8,640 lb/w ft  

. 

- 
Thermc 
carple 

- 
5 
5 
6 
7 
8 
9 
10 
1 1  
12 
13 
15 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 

90 
91 
92 
93 
94 
95 
96 
97 
98 

a9 

- 
-9954 
.9774. 
-9734 
.9587( 
.95871 
.9932. 
.98751 
.9757 
.9678; 
.9554 
.95581 
.97231 
.985X 
.9932: 
.9830( 
.9762' 
.9413l 
.97961 
1.0135. 
.9779I 
.97961 
.97621 
-96441 
.9599; 
.93501 
.9520; 
.9638i 
.987OI 
.9988i 
1.02365 
-97961 
.98581 
.9785! 
.9492C 
.9864f 
1.02195 
1.03941 
.98415 
.97171 
.9604$ 
-94581 
.9593t 
.97629 
.9926C 
1.00501 
1.00112 
-98131 
.96274 
-96105 
.99943 
-98927 
-97573 
-95992 
-95992 
-98701 
-98419 
.97968 
.97403 
.95936 
-94525 
-94976 
-97177 
.98927 
1-03610 
1.04005 
.99209 
.Pa532 
-97911 
-96557 
.95258 
-93452 
.94807 
-95992 
-97685 
1.01353 
1.01297 
.99096 
.99096 
-97460 
.97968 
.94468 
.94355 
.94412 
.95823 
.96782 
.00394 
.99717 
.96952 
.96444 
-94920 
.93735 
.95355 
-96218 

= 8,65! 

626.1 
605.5 
597.5 
576.8 
571.5 
618.5 
619.8 
607.8 
597.1 
581.1 
572.8 
577.8 
618.8 
588.5 
618.8 
614.5 
575.1 
580.5 
599.1 
621.1 
618.1 
621.5 
608- 1 
597.8 
575.8 
578.5 
573.1 
584.5 
589.5 
604.8 
621.5 
626.1 
618.8 
580.8 
584.1 
603.8 
614.5 
621.8 
613.5 
601.8 
582.1 
578.5 
581.5 
587.5 
637.8 
635.8 
612.8 
590. I 
578.5 
630.5 
625.8 
607.1 
586.5 
578.8 
622.5 
621-5  
621.5 
619.8 
597.5 
577.1 
570. I 
579. I 
585.8 
612.5 
b15.1 
b30.1 
b26.1 
b21.1 
b09.1 
593.1 
570. I 
568.5 
571.1 
578.8 
599.8 
501.5 
529. I 
523.5 
583.5 
117.8 
588.1 
577.5 
565.8 
571.8 
574.1 
i96.1 
501.1 

114.5 
589.8 
i70.1 
i64.5 
i71.8 

~ 

515.e 

.O148i 
. O I I Z i  
.00671 
.00395 
.0019( 
.0143( 
.a1361 
-01411 
.0096t 
.00621 
.00321 
.00164 
.0241C 
.00071 
.02296 
.02155 
.00661 
.00092 
.0005C 

.02586 

.02571 
-02204 
.01220 
.00726 
.00344 
.00159 
-00095 
.00046 
.00052 
-02 134 
-02242 
.02978 
-00739 
.00093 
.00044 
.00046 
.02795 
-02548 
.01266 
-00717 
.00321 
.00154 
.00072 
-02374 
.01998 
-01430 
.00726 
-00365 
.02417 
.01726 
.01266 
.00704 
.00340 
.02627 
.02895 
.03795 
.02873 
.01463 
,00704 
.00332 
.00130 
.00067 
.00042 
.00048 
,02289 
,0239 I 
,03983 
,02655 
,01509 
,0070 1 
,00327 
,00146 
.00080 
,00079 
,00094 
,02290 
,02443 
,00086 
,02744 
.01404 
,00647 
,00299 
,00148 
OOlOI 
00103 
00345 
04479 
03190 
01469 
00619 
00292 
00156 

.0223e 

-006372 
.004808 
.002884 
.001710 
.000840 
.006153 
-005857 
-006054 
.004148 
.002661 
-00  140 1 
.000703 
-0  1032 6 
.000304 
.009838 
.009191 
-002858 
.000394 
.000214 
.009589 
.OIl08l 
.010588 
.009444 
.006084 
.003111 
.001474 
.000681 
.000407 
.000197 
.000223 
.009l44 
.009607 
.012760 
.003166 
-000398 
.000189 
.000197 
.011976 
.010918 
.005425 
-003072 
-001375 
.000660 
.000309 
.010172 
.008561 
.006127 
.00311 I 
.001564 
.010356 
-007396 
.005425 
-003017 
.001457 
.011256 
.012405 
.016261 
.012310 
.006269 
.003017 
.001423 
.000557 
.000287 
.ooo 180 
.000206 
-009808 
.010245 
.017067 
.011376 
.006466 
.003004 
.001401 
.000626 
.000353 
.000317 
.000403 
.009812 
.010468 
.000368 
.011758 
.00601b 
.00277? 
.001281 
.000634 
.a00433 
.000441 
.001478 
.019192 
.013669 
.006294 
.a02652 
-00  125 I 
,000668 

Q' = -91.5'; Tt = 68P 

-9382: 
.9275! 

.9404i 

.94721 

.9500i 

.9578f 

.9719i 

-94384 
-95114 
-97079 
-97304 
-99269 
.97585 

.97079 
-99953 
.01739 

-94552 
-95900 
.97585 

-93598 

-93542 
.95563 
-97472 
.02132 
.01290 

.93261 

.95384 

.96462 

.00897 

.OD673 

.95451 

.93429 

.95282 
,96630 
.OlOIO 
,99213 

,93373 
,95732 

= 8,6! 

577. 
561.! 

574.1 
567.: 

565.1 

569.1 
579. I 

573.f 
569.t 
576.1 
576.5 
590.5 
598.5 

575.8 
593.8 
604.8 

573.8 
572.5 
579.8 

577.8 

566.5 
571.5 
578.5 
505.8 
502.5 

i67.1 
i62.8 
i73.1 
i98.5 
i99.1 

i66.5 

~67.5 
169. I 
176.1 
~00.5 
~03.8 

166.5 
172. I 

-02789 
.0086t 

. 0 I 540 

.00555 

.00202 

.00197 
-00203 

.01173 

.00420 

.00161 

.00119 

.00191 

.02017 

.00159 

.00096 
-00168 

.01003 

.00328 

.00127 

.03880 

.00889 

.00288 

.00126 

.00090 

.00129 

.01243 
-00370 
.00160 
.0009I 
.00102 

.00233 

.01126 
-00393 
.00207 
-00168 
.01158 

.a1067 

.00400 

.012011 

.003729 

-006632 
-002390 

.000870 

-000848 
.000874 

.005051 

.001809 

.000693 

.000512 

.000823 

.008686 

.000685 

.0005 13 

.000723 

.004319 

.001513 

.000547 

.O 16709 

.003828 

.001240 

.000543 

.000388 

.000556 

p005353 
,001593 
,000689 
,000392 
,000539 

.001003 

,004849 
.001692 
000891 
000723 
004987 

005595 
00 1723 

-9556 
-9232 
-9097 
.9618 
.9602 
.9523 
-9490 
-9322 
-9209 
.9193 

.PI98 
-9624 
-9568 
.9266 
-9153 
.9271 
-9574 
-9562 
.9490 
-9400 
.9383 
-9120 
-9165 
.9115 
-9221 
.91U 
-9271, 
-9568 
-9575 
.9539 
.919W 
-9221 
.94001 
.95061 
.9556' 
.93551 
.92821 
.9 153' 
-9204. 
-9237' 
.93661 

-92821 

-9232: 

-95291 
.9350( 
.9333; 
.92601 
.PI421 
.9131! 
.92604 
.9434c 
.9787C 
.9635t 

.9383t 
,9282E 
,9215: 
,9058t 
.PI203 
,91531 
,93500 
,99159 
,95349 

,94228 

,92716 
,92491 
,91651 
,92323 
93388 
98431 
95293 

9 I539 
9 1483 
93108 

= 8,65 

609- 
573.1 
556. 
615.1 
620.! 
621.: 
612-1 
580.1 
566.1 
558.: 

552.! 
605.1 
599.1 
577.1 
548.1 
560.1 
586.1 
591.1 
611.1 
608.f 
605.5 
571.5 
559.t 
549.1 
551-1 
546.1 
559.5 

590.1 
606. I 
571.8 
550.8 
562.1 
567.1 
592.1 
602.1 
583.8 
571.1 
561.1 
555.5 
558.8 

583.e 

579.8 

173.8 

512.1 
502.1 
501.1 
592-5 
567.8 
557.5 
555. I 
i63. I 
i84. 1 
581.1 

$06.8 
i97. I 
i88. I 
161-8 
i54. I 
148.5 
i57. I 
190.1 
i76. I 

152.5 

i88. 1 
186.5 
t58.8 
t54.5 
67.8 
66.5 
875.8 

171.8 
59.1 
,61-2 

Lb/aq 1 

-0352 
.0116 
.0056 
-0225 
-0527 
.1115 
-0389 
.g140 
-0069 
-0033, 

.0015 
.0108' 
-0305' 
.01421 
.0013' 
.0025 
.0071 
-0097 
.0337. 
.Ob091 
.0350( 
.01451 
-0060 
.0029! 
.00141 
-00095 
.0023i 
.0055i 
.00895 
-02691 
.01305 
.00135 
.0009! 
.0023( 
. O 1 8 l i  
.03295 
.0256i 
.01181 
.0055? 
.0022? 
.0011t 

.02016 

,01625 

.03005 
,03289 
03353 
,02159 
00971 
00590 
00199 
00077 
00072 
00155 

04955 
03050 
01626 
00932 
00426 
00152 
00068 
00050 
00255 

00132 

07125 
01316 
00579 
00219 
00087 
c0048 
00273 

01940 
00678 
00295 - 

- 0  1 5726 
.005005 
-002441 
-009714 
0 1838€ 
-047971 

.006033 
-002997 
-001555 

-000675 
-004683 
-01309h 
.006106 
-000598 
-001079 
-003066 
.005175 
.014505 
.026218 
-015089 
.006270 
.002584 
- 0 0  12 69 
.000606 
.000409 
.001019 
.002395 
-003866 
-011585 
.005612 
-000598 
.000409 
-000989 
-007792 
.015186 
-010587 
-005104 
-002378 
.000959 
.000507 

.oi675e 

-008669 

.006988 

.Dl2922 
-0  1 5143 
.015376 
.009241 
.004175 - 0021 07 
.000856 
.000331 
.000310 
.000667 

-02 1264 
8013116 
,006992 
.004008 
,001832 
,000654 
.000292 
.000172 
I 00 1092 

000568 

030639 
005659 
002490 
000942 
000374 
000206 
001174 

008342 
002916 
001269 

I II 111 11111 "I 1111I 111 



TABLE IX. - TABULATION OF HEAT-TRANSFER MEASUREMENTS FOR CONFIGURATION 4 - Continued 

-95469 
-94630 
-94518 
-92504 
-91106 
.95077 
-94853 
-94350 
.94406 
-93007 
.92001 
.PI833 
.91945 
-91833 
-95245 
.95735 
.92560 
.91385 
.92896 
.94853 
-94741 
.94238 
.93567 
.93679 
-91329 
-91721 
.91106 
-92168 
.PI441 
-93207 
.94909 
.94797 
.93619 
-92168 
-92057 
-93958 
-94350 
.93958 
.95II9 
-92672 
-91609 
.92112 
.92168 
.93287 
.96643 

'bermo 
couple 

4 
5 
6 
7 
8 
9 
IO 
I 1  
12 
13 
14 
I5 
16 
17 
I8 
I9 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
50 
51 
52 
53 
54 
55 
56 
5 7  
58 
59 
6 0  
61 
62 
6 3  
64 
65 
66 
6 1  
68 
69  
70 
71 
72 
73 
74 
15 
16 
77 
78 
79  
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 

607-5 
600.8 
601.8 
571-8 
562-1 
587.5 
592-1 
592-8 
591.8 
571.5 
563.8 
555.5 
586-8 
550-8 
581-1 
599.5 
575.5 
546.8 
560.8 
516.5 
581-8 
589.1 
589.1 
580.8 
571-5 
560-8 
549.8 
551-1 
549.8 
564-8 
574.8 
581.1 
504-8 
572.5 
550.5 
561.1 
570.8 
5 8 4 - 1  
583.8 
580.8 
568-1 
562.5 
555.1 
551.5 
643.1 

pt = 8,654 

.96252 
-96420 
.96364 
.94238 
.92616 
.95245 
.94797 
.92336 
,92336 
-91889 
.PO114 
.90211 
.90658 
.PI721 

.94238 
-94014 
-93343 
-93007 
.92168 
-91777 
.90323 
.PO658 
.PO323 
-91721 
-98377 
.94574 
-92840 
.93623 
-93287 
.94182 
-91665 
-91721 
-90826 
.PI106 
.92224 

1.01510 
.PSI33 
.93115 
-93455 
-92784 
.91665 
.91329 
-92392 

.958t.o 

639 .8  
644.1 
641.8 
603.1 
578.1 
600.1 
585.5 
514.5 
578.5 
574.5 
564.5 
553.1 
545.8 
548.5 

567-5 
594.1 
595.1 
580.1 
576.8 
512.8 
561.5 
552.8 
543-1 
551-5 
586-1 
570.8 
587-8 
592.1 
553.1 
590-2 
576.1 
566.8 
555.8 
548-1 
550-5 
604.5 
577.5 
592.8 
588.1 
579.8 
567.1 
557.1 
557-2 

570.8 

lbjsq ft 

.01864 

.01726 

.01167 

.00719 

.00451 

.00706 

.00939 

.01112 

.01020 

.00166 

.00481 

.00266 

.01648 

.00134 

.00404 

.01129 

.00758 

.00106 . 00 189 

.00336 

.00510 

.00957 

.01157 

.01073 

.Or3782 
-00431 
.00232 
.00105 
.00105 
.00247 
-00260  
.00348 
.00910 
.00742 
.00105 
.00083 
.a0212 
.00775 
.01007 
.00981 
.007 1 b 
.00396 
. 00207  
-00125 
.07795 

-03096 
-01 149 
.Ob058 
-25364 
.IO573 
.02210 
-00975 
.01214 
-00437 
-00788  
-00952 
.00901 
-00665  
.00392 
.00181 
-00105 
-00060 . 00 I60 
.01381 . 0 I980 
.OW67 
-00932 
.00875 
.00640 
.00311 
.00183 
.00105 
.00050 
-00179 
.01472 
.01422 
-00137 
.01001 
.00892 
.00612 
.00372 
.00179 
.00090 
.00049 
.00235 
.01602 
.01019 
-00847 
-00586 
-00367 
.00201 

.008000 

.007407 

.005008 

.003086 

.001936 

.003030 

.004530 

.004172 

.004377 

.00328? 
-002064 
.001142 
.007013 
.000575 
.oo 1734 
.004845 
.a03253 
.oaou55 
.00081 I 
.001442 
.002189 
.004l07 
-004965 
.004605 
.003356 
.001850 
.000996 
.000451 
-000451 
.001060 
-00 I 1  16 
.001493 
.003905 
.003184 

.000356 

.000910 

.003326 

.004322 

.004236 

.003073 
.OO 1699 

.000536 

.033453 

.ooa451 

.ooa888 

.013287 

.004931 
-025999 
-108854 
.045316 
.009485 
-004 184 
.005210 
.001875 
-003382 
-004086 
.003867 
-002854 
.001682 
.000177 
-000451 
-000257 
.000681 
.005953 
.008491 
.003121 
.004000 
.003755 
.002747 
-00 1592 
.000785 
.000451 
.000215 
-000768 
.OOb317 
,006 103 
-000588 
.004296 
.003828 
-002626 
-001596 
-000768 
-000386 
.000210 
.001009 
.006875 
.004631 
-003635 
.OW515 
.001575 
.000863 

at = -15.0°; Tt = 61?0 R; 
= 8.656.0 lb/w ft 

.94533 

.94143 

.94421 

.92692 
-91354 
.93864 
.93752 
.93362 
-93864 
-92915 
-92190 
-92079 
-92079 
.91967 
.94031 
.93975 
-92581 
.PI521 
.92581 
.93696 
.93641 
.93362 
.92915 
.93417 
.91577 
.92023 
-91354 
.92246 
.PI186 
-92915 
-94031 
.93808 
.92971 
.92246 
.92023 
.93696 
.94156 
.93211 
-92581 
.92525 
.9lb32 
-92246 
.92190 
-93139 
-95760 
-97880 
-97718 
.95704 
.9364l 
-95314 
.96039 
-96430 
-94645 
-93027 
-95481 
-94254 
-91521 
-91632 
-91465 
-90573 
-90126 
-90461 
-91298 
-95314 
-94366 
-95537 
-92748 
.91632 
.PI130 
-91075 
.a9959 
.PO350 
.89680 
-90461 
.93417 
.94198 
.94589 
.92915 
.91688 
-92971 
-90852 
.91186 
.PO182 
-89792 
-90015 
.95202 

-91465 
.91800 
-91577 
.90796 
.90350 
-90907 

595.8 
594. I 
591.5 
574.1 
566.5 
574.5 
581.8 
580.5 
584.5 
575.8 
565.8 
558.8 
565.8 
552. I 
569.5 
589.S 
573.8 
549.1 
554.8 
565.1 
569.8 
577.1 
584.5 
583.5 
570.8 
563.5 
552.5 
553.8 
545.8 
559.8 
565.5 
570.1 
574.5 
5 7 2 . 5  
551.1 
560.1 
569.1 
5 7 5 . 5  
576.1 
577.1 
568 .  I 
567. I 
557.1 
558. I 
616.8 
657.5 
656.5 
618.8 
591.5 
612.5 
641.1 
621.5 
607.5 
583.5 
590.5 
578.5 
563.8 
5 6 8 . 8  
569.1 
560. I 
551.8 
546.5 
547.8 
569.5 
566.8 
590.1 
5 8 0 . 8  
565.1 
565.5 
569.1 
556.5 
552.8 
543.1 
545.1 
560.8 
568.1 
583.8 
578.5 
556.5 
576.1 
564.8 
563.5 
551.5 
544.1 
539.8 
574.1 

564.1 
568.8 
568.8 
561.1 
552.8 
551.5 

.I31091 

.OlI19 

.00915 

.00658 

.00424 

.OW29 

.Oil527 

.00648 

.00673 

.00576 

.00404 

.00246 

.OW39 

.00130 

.00216 
-00354 
.00565 
-00 135 
.00080 
.00176 
.00272 
.00534 
.00598 
.00703 
.00570 
.00380 
.00196 
.00098 
.00084 
.00118 
.00102 
-00255 
.DO536 
.00577 
.00105 
.00080 . 00 IO0 
.00455 
.00635 
-00669 
-00545 
.00356 
.00213 
.00080 
.02107 
.Ob945 
.Ob971 
.02163 
.OIllO 
.01930 
.03147 
.03610 
.01767 
.00941 
.00525 
.00304 
.00458 
.00582 
.00610 
.00490 

.00195 

.00080 

.00061 

.00131 

.00514 

.00836 

.00484 

.00549 

.00551 

.00500 

.I30342 

.00108 

.00110 

.00081 

.00141 

.00505 

.00654 

.00177 

.00519 

.00579 

.00468 

.00345 

.00198 

.00110 

.00121 

.00483 

.00512 

.00570 

.00482 

.00329 

.00190 

.a0344 

.004676 

.004796 
-003921 
.002820 
.001817 
-001839 
-0022 59 
.002777 
.OW884 
.002468 
.001731 
.001054 
.001881 
.000551 
.000926 
-001517 
.002421 
-000579 
.000343 
.000754 
.001174 
.002289 
-002563 
-0030 I3 
-002443 
.001629 
.000840 
.000420 
.000360 
.000506 
-000437 
. O O  1093 
-002297 
-002473 
-000450 

-000429 
.001950 
-002721 
.002867 
-002336 
.001526 
-000913 
.000345 
.009030 
.029763 
.029875 
-009270 
.004757 
-008271 
-013487 
-0 15471 

.004033 

.001303 
- 0 0  I963 
.002494 
.002614 
.002100 
.001414 
.000836 
-000323 
.000261 
.000561 
.002203 
.a03583 

.002353 

.002361 

.002 143 

. O O  1466 

.000806 

.000471 
-000347 
.000604 
.002164 
-002803 
.000159 
-002224 
.002481 
.00200b 
.001479 
.000849 
.000471 
-000519 

.002070 

.002 194 

.002443 
-002066 
.001410 
-000814 

.a00343 

.007573 

.a02221 

.002on 

! 
-95889 
.95832 
.96517 
-95033 
-93777 
-95090 
-94919 
.94633 
.95547 
.95033 
.94576 
.94519 
.94462 
.94 177 
.PSI47 
.95090 
.94748 
.93834 
.94519 
.94862 
.94805 
.94576 
.94291 
.95261 
.93720 
.94576 
.93834 
.94519 
.92978 
-95348 
.95604 
.95204 
.94405 
.94633 
.94177 
.95033 
.95775 
.95376 
.94462 
.94633 
.94005 
.94805 
.94576 
.95576 
.91031 
.99600 
1.00114 
.98572 
.96403 
.9b631 
.97773 
-98801 
.97116 
.95604 
.97431 
.95316 
-93035 
-93206 
-93435 
.92864 
.92635 
.92864 
.93549 
.91374 
.91881 
.97881 
.94748 
.93035 
-92635 
.92864 
.92122 
.92750 
.92122 
.92978 
.95033 
.97488 
.97431 
.P4919 
.93035 
-92405 
.92578 
.93320 
.92578 
-92293 
-92464 
-95926 
.98972 
.92978 
.93320 
.93320 
.92864 
.92521 
.92807 

= 8,641 
~ 

583.5 
585.8 
596.5 
575.5 
561.1 
566.1 
569.5 
568.8 
580.5 
573.1 
570.5 
562.8 
560.8 
556.5 
560.5 
571.8 
571.5 
553.8 
554.5 
556.5 
560.1 
564.5 
567.5 
576.1 
574.8 
569.8 
561.5 
556.8 
545.5 
552.8 
560. I 
560.8 
563.5 
572.1 
554.1 
556.5 
561.1 
567.8 
568. I 
572.8 
574.1 
571.1 
565. I 
561.1 
608.5 
631.5 
622.5 
621.5 
600.8 
599.1 
613.5 
629.5 
611.5 
587.1 
579.5 
565.5 
554.8 
560.8 
564.8 
560.5 
555 .5  
553.1 
552.1 
575.1 
577.8 
582.8 
570.8 
554.5 
556.8 
560.5 
556. I 
556. I 
547. I 
548.8 
566.8 
578.5 
579.5 
571.5 
554.8 
567. I 
559.1 
563.1 
555.1 
548.1 
545.8 
570.1 
586.1 
554. I 
560.1 
563.5 
560.5 
555.1 
552.5 ~ 

* 
.00600 
-00673 
.00612 
-00514 
.00390 
.00223 
.GO291 
.00370 
-00425 
.00416 
.00548 
.00251 
.00166 
.00130 
-00123 
.00271 
-00408 
.001b5 
-00086 
.00087 
.00130 
.00276 
-00383 
.00431 
-00423 
.Or3317 
.00230 
.0012n 
-00086 
.00077 
.00076 
.00123 
.00276 
.00427 
-00129 
-00074 
.00075 
.00249 
.00360 
.00446 
.00445 
.GO317 
.00218 
.00122 
.U1016 
.01660 
.01801 
.U1413 
.00878 
.00976 
.U1278 
.01464 
-01180 
.00770 
.00225 
-00158 
.GO256 
.00366 
-00425 
.00410 
.00326 
-00219 
.00144 
.00123 
-00139 
.GO239 
-00387 
.bO257 
-00340 
-00404 
-00398 
.00319 
.GO213 
.GO145 
-00257 
.ti0168 
.00233 
.00329 
-00256 
.GO357 
.00410 
.00k98 
.00318 
.00214 
.ti0146 
.to217 
.ti0180 
-00260 
.00327 
.00409 
.OW19 
-00328 
.00246 

.002541 
-002850 
.002592 
.002177 . 00 1685 
.000944 
.001232 
.001567 
.001800 
-001762 
.oo 1474 
.001063 
.000103 
.000551 
.000521 
.001160 
.001128 
.000614 
.000364 
.000368 
-000551 
.001169 
.001622 
.001825 
.001791 
.00134i 
.000974 
.000525 
.000364 
.000326 
.000322 
.000521 
.001169 
.oo 1808 
.000546 
.000313 
.0003 I8 
.001054 
.00 1525 
.oo 1889 
-00 I885 
- 0 0  1342 
.000923 
.000517 
-004303 
-007030 
.001627 
-005984 
.003718 
-004133 
-005412 
-006200 
.DO4991 
.003261 
-000953 
-000669 
-001084 
-001550 
.001800 
-001736 
.001381 
.000927 
.000610 
.000521 
.000589 
.001012 
.001639 
.00 1088 
.00 1440 
.0017 1 1  
.001685 
.001351 
.000902 . 0006 14 
.001088 
.000711 
.000987 
-00  1393 
-001084 
.001512 
-00 1736 
-00 1 685 
.001347 
.000906 
.000618 
-000919 
.000762 
.001101 
-001385 
.001732 
.001774 
- 0 0  1389 
.001042 

93 



TABLE IX. - TABULATION OF HEAT-TRANSFER MEASUREMENTS FOR CONFIGURATION 4 - Continued 

1 
~ 

-92665 
.93llC 
.94276 
-93776 
-93776 
.PlPPE 
.P1881 
.91776 
.92881 
.93165 
-93381 
.93721 
.93776 
.93381 
.92832 
.92110 
.92887 
.93499 
-93776 
.93387 
-92832 
-92054 
.91498 
-92610 
.VI776 
.93610 
.93276 
.94l IO 
.92276 
.93665 
-94665 
.94721 
.92221 
.P3110 
.93499 
.94221 
.94665 
.93721 
.92332 
.92387 
-92276 
.93776 
.93665 
.94110 
.93665 
.96499 
.98055 
-97444 
.95777 
-93221 
.94610 
.96721 
.96221 
-94721 
-95221 
-94888 
-91220 
.VI0511 
.PI220 
.91276 
.VI609 
.92054 
.92721 
.95777 
.94554 
.96443 
-95388 
.90665 
.PO054 
.90498 
.90165 
.VI721 
.91609 
.92943 
.94221 
-93888 
.96555 
.98444 
.91554 
.P2999 
.PO554 
.VI609 
.91665 
.PI776 
.92165 
-94276 
.95277 
.92999 
.92387 
.PI721 
.91498 
.PI721 
.92443 

- 

hermi 
COUPlf 

= 8,6 

568. 
579. 
593. 
595. 
596. 
554. 
554. 
556. 
573. 
579. 
585. 
589. 
587. 
588. 
563. 
555. 
577.' 
584. 
588.1 
567. 
563. 
555. i 
554.1 
567. 
572. 
586. 
588. 
586. 
571. 
587.! 
567.1 
569.1 
557. 
577.: 
581.! 
579.1 
%2.!  
i64.1 
558.: 
565.5 
i7I.I 
i84.5 
i83.1 
i8I.t  
i85.1 
i21.I 
Li6.1 
t57.5 
~27.1  
i85.5 

830.5 

121.1 

- 

m . e  
m . e  
,73.e 

6 0 . 8  
6 1 . 5  
b57.8 
864.5 
871.5 
174.5 
876.5 
886.5 
,78. I 
,79.5 
,67.5 
5 2 . 8  
47.5 
51.8 
54.5 
69.1 
66.8 
68.5 
91.1 
90.1 
81.8 
82.1 
54.5 
63.1 
50.8 
61.8 
66. I 
66.8 
67.5 
88.8 
02.5 
59.1 
57.5 
57.1 
61.5 
67.5 

573.8 

4 
5 
6 
7 
8 
9 
IO 
I I  
12 
13 
14 
15 
16 
I7  
18 
I9 
20 
21 
22 
2 3  
24 
2 5  
26 
27 
2 8  
29 
30 
31 
32 
33 
34 
35  
36 
37 
38 
39 
40 
41 
42 
4 3  
44 
45  
46 
47 
50 
51 
52 
5 3  
54 
55 
56 
5 7  
58 
59 
60 
6 1  
62 
6 3  
64 
65 
66 
67 
68 
69 
70 
71 
72 
73  
74 
75  
76 
77 
78 
79 
80 
81 
02 
8 3  
84 
85 
86 
87 
88 
89 
PO 
P I  
92 
9 3  
94 
95  
96 
97 
9 8  - 

- 
.9234( 
.9267. 
.P345( 
.9256; 
.92285 
. V I % :  
.9150t 
.9145i 
.92391 
.92285 
-92174 
-9222s 
.92174 
.VI781 
.VI785 
.9156? 
.9206? 
.PI841 
.92001 . 9 1 896 
.91619 
-91286 
.VI119 
.92118 . 9 IOU8 
.92340 
.VI730 
-92396 
.90564 
.91952 
-93006 
.93173 
.P1286 
-92285 
.91896 
.92729 
.93339 
.92729 
. V I 6 1 9  
.91896 
.P1452 
.92562 
.92285 
.92729 
.93506 
.96281 
-97224 
. M I 7 0  
.94172 
.93062 
-94338 
.96003 
.94949 
.93339 
.94949 
.93728 
.90120 
.90342 
.PO564 
,90398 
-90453 
.90731 
.91452 
.94283 
.P5282 
.95226 
. P I 8 9 6  
.89621 
.a9343 
.a9843 
.a9343 
.90453 
.900OP 
. P I 0 0 8  
.92507 
.93728 
.94893 
.92673 
.E9565 . 9 I674 
.a9565 
.90564 
.90342 
-90176 
.90455 
.92840 
.94782 
-89676 
.PO176 
90342 '  

190 176 '  

= 8,135 

576.1 
582.1 
596.5 
580.1 
575. I 
557.1 
559.:  
563.5 
573.: 
574.1 
571.t 
568. $ 
566.f 
560.5 
554.t 
558.5 
572.e 
561.5 
557.€ 
554.5 
553.1 
556.1 
560.8 
575.1 
567.1 
576.5 
565.5 
567.1 
549.5 
555.8 
560.5 
563.1 
556.1 
575.8 
562.1 
562 .5  
563.1 
563.8 
563.5 
570.8 
570.1 
577.5 
575.1 
565.8 
596.8 
628.5 
653.8 
633.5 
604.5 
592.5 
610.1 
626.5 
621.5 
595.1 
576.8 
566. I 
550.8 
555.8 
565.1 
563.1 
561.5 
558 .5  
558.1 
575.8 
582.1 
580 .5  
562.5 
546.1 
549.5 
559.5 
556.1 
563.5 
553.5 
556.8 
574.8 
578.1 
576.1 
566.5 
546.5 
563.5 
555.5 
569.1 
560.8 
554.8 
553. I 
573.5 
585.1 
546.8 
553.8 
559.8 
560.8 
559.8 
558.5 

- 

- 

(C) Y = 4.65; pt,nom = 8,640 lb/sq ft 

Ib/sql 
.0065 
.0082 
.0082' 
.0075# 
.OM31 
.002 1 
-0025  
.a036 
.0048! 
.0051: 
-0046 
.00371 
.0027' 
.0023' 
.0010: 
.00221 
.0049: 
.0025! 
.0013( 
.0009 
.0010; 
.00211 
.0033t 
-0046: 
.00511 
.0045' 
.00351 
.0025: 
.0014i 
.OOlOt 
.00081 
.0009i 
.0020i 
.0053i 
.00255 
. O O I Z i  
.0009C 
.00184 
,00316 
.a0472 
.0053( 
,00462 
.00344 
.a0233 

,02734 
,03941 
,02603 
,01462 
,01174 
,01845 
,02638 
,02058 
,01232 
,00135 
.00091 
.00208 
.00319 
,00446 
00509 
00457 
00343 
00240 
00173 
00196 
00181 
00249 
00203 
00323 
0035'9 
00492 
00406 
00320 
00254 
00515 
00362 
00167 
00250 
00224 
00316 
00433 
OOk82 
00449 
00326 
00233 
00405 
00382 
00204 
00298 
00423 
00481 
00454 
00354 

,012ze 

~ 

~ 

.002772 

.003467 
-003492 
.003193 
-002671 
.000889 
.001066 
.001529 
.002043 
.002157 
.OO I951 
.OO 1592 
.001167 
.000998 
.000430 
.000952 
.002094 
-001074 
.000573 
.000383 
.000451 
.000897 
.001924 
.001959 
.002165 
.001913 
.001500 
.001062 
.0006 I 9 
.000455 
.000341 
.000388 
-000851 
.002241 
.001074 
.000514 
.000379 
.000775 
.OO 133 1 
.001988 
.002271 
.001946 
-00 1449 
.000982 
.005173 
.011518 
.016603 
.010966 
.006159 
.a04946 
.a07773 
.011114 
.008670 
.005190 
.000569 
.000383 
.000876 
.oo I344 
.001879 
.002144 
.a01925 
.001445 
.001011 
.000729 
. 000826  
.000763 
.001049 
,000855 
.001361 
,001681 
,002073 
.OO I710 
,001348 
,OO 1070 
,002170 
,001525 
.000704 
.OO 1053 
,000944 
.OO 133 1 
,001824 
,002031 
001892 
001373 
000982 
001706 
00160P 
000859 
001255 
001782 
002026 
OOlPlJ 
0014PI 

~ 

= 8.645.0 &/sa f 

574.1 
583.1 
592.t 
589.t 
587.€ 
558.t 
558.1 
561.5 
573.1 
578.E 
580.5 
580.1 
577.5 
575. I 
561.5 
557.0 
577.5 
574.5 
573.5 
564.1 
560.5 
557.8 
558.8 
571.5 
573.5 
583.1 
580.8 
578.5 
563.1 
572.8 
571.1 
570.8 
557.1 
580. I 
575.1 
572.5 
579.5 
565.8 
$62.8 
570.8 
576.5 
j83.5 
i79.8 
577.5 
iP6.8 
527.8 
$43.8 
538.5 
118.5 
,88.8 
t12.5 
,31.1 
~ 2 5 . 8  
B11.5 
~ 7 2 . 5  
~ 7 0 . 8  
b50.5 
b54.5 
162. I 
167.1 
169.8 
t68.8 
t69.1 
d8.8 
t79.8 
180.5 
172.1 
147.1 
148.5 
856.5 
61.5 
68.8 
68.1 
72.8 
88.8 
77.1 
82.5 
90.1 
5 2 . 5  
66.8 
56.5 
67. I 
69 .  I 
78.1 
72.5 
88. I 
95.5 
61.8 
61.1 
63.1 
66. I 
71.5 
74.2 

. .~ 
~ 

-0047 
.0063< 
-0071. 
.0074: 
-0068 
.0013! 
.0016 
.0026: 
.0037. 
.0045: 
.0045' 
.0040; 
.0036: 
-00321 
.OOIO' 
.00141 
.0044( 
.0031! 
.0023( 
.00111 
-00091 
.0013! 
.0022i 
.0035! 
.0045c 
.OO45f  
.00426 
.0030€ 
-0020c 
.00211 
.00106 
-00092 
.00124 
.00461 
-00305 
.00162 
.00233 
.00094 
.00201 
.00345 
.00440 
-00445 
.Or3384 
.00288 
.00848 
-01688 
.02226 
.02041 
.01348 
.00800 
.Ol27I 
.Ol8lP 
.01655 
.Ol203 
.00066 
.00079 
.00114 
.00193 
.00342 
-00439 
.00452 
.00370 
.00302 
.00215 
.00244 
.a0056 
.00049 
.00095 
.0020 1 
.00283 
.00206 
.Or3377 
.00367 
.a0333 
.00515 
.00288 
.00087 
,00066 
.00113 
,00171 
,00316 
.00377 
,00406 
,00399 
,00426 
,00527 
,00488 
.0009P 
,00160 
,00276 
,00367 
,00416 
,00418 

~ 

.00199 

.00268 

.00301 

.00313 
-00287 
.00057 
-00068 
.00110 
.00157 
.001911 
.001941 
.001721 
.00153I . 00 1 36, 
.00042 
.000601 
.00185' 
.00133 
.000978 
.00048. 
.00039 
.000571 
.00095' 
.0014P: 
.00190: 
.00192. 
.00180( 
.00130: 
.00084! 
.00089i 
.000441 
.000385 
.00052r 
.00197! 
.001285 
.000685 
.000981 
.000391 
.000871 
.001451 
.00189? 
.00188C 
.00162? 
.oo 1211 
.Or33583 
.007133 
.009406 
.008625 
,005696 
.003381 
,005371 
,007681 
.006994 
,005084 
,000279 
.000334 
,000482 
000816 
001445 
001855 
OOlVlO 
001564 
001276 
000909 
001031 
000237 
000207 
000401 
000849 
001196 
001716 
001593 
001551 
001407 
002176 
001217 
000368 
000279 
000478 
000723 
001335 
001593 
001716 
001686 
OOl800 
002227 
002062 
0004 I 8  
000676 
001166 
001551 
001758 
001766 

~ 

.9237 

.9298 

.9448 
-9431 
.9459 
.9186 
.VI75 
.VI53 
.9281 
-9331 
.9398 
. V U 5  
.9476 
.9454 
.93151 
.9214 
.93091 
.94591 
.9493. 
.93811 
.9342! 
.9231 
.9153' 
.9242l 
-9186' 
-9415: 
.9415; 
.9509' 
-9326 
.9454; 
-94315 
.9493: 
.9253i 
.93OPL 
. V U 3 1  
.9515! 
.9498t 
.9393( 
.9231: 
.92255 
.9225$ 
.94OP? 
.9431$ 
-94821 
.9315C 
-96046 
.97995 
.Vel62 
.96770 
.928l6  
. V U 6 4  
.9688I 
-96881 
-95712 
.95767 

.91813 

.91257 

.91201 

.PI368 

.92036 
-92927 
-93707 
.95545 
.93428 
-96603 
.95099 
.92259 
.PO811 
.90644 
.90087 . 9 I 702 
.VI758 
.92760 
.93651 
.94041 
.96937 
.97883 
.92649 
.93540 
.90588 
.91479 
.VI758 
.91925 
.92315 
.93428 
.94431 
.93373 
.92649 
.91591 
,91368 
,91869 
-92816 

lb/sq : 

.OOk21 

.OM3 
-00781 
.0092( 
.00941 
.0010' 
.00141 
.0022! 
-00351 
.0049( 
.00561 
-00571 
.0053! 
.00525 
.0012i 
.00124 
.0049C 
.0043t 
.0045C 
.00141 
.00095 
.00095 
.00182 
.00321 
.a0464 

.00561 

.00391 

.00320 

.00473 

.OOOPO 

.00076 

.00089 

.00468 

.00382 

.00251 
-00466 
.00083 
.00168 
.00312 
.a0439 
.00473 
.00421 
.00328 
.00818 
-01696 
-02716 
.02517 
.a1769 
.00774 
.01291 
.01961 
.02125 
.01565 
.00050 

.00062 

.Or3146 

.00280 

.GO432 

.a0477 

.00441 

.LO373 

.LO227 

.00414 

.00060 

.00041 
,00053 
,00129 
,00222 
,00355 
,00368 
,00349 
,00307 
,00886 
,00592  
,00061 
. 00020  
,00071 
.GO113 
,002 17 
.00344 
,00382 
00351 
0028l 
00807 
01222 
00059 
00098 
00199 
00288 
00366 
00324 

~ 

.0053e 

~ 

.001782 

.002628 

.003269 
-003831 
.003914 
.000421 
.000620 
.000937 
.001470 
.002040 
.002349 
.002398 
-0022 19 
.002203 
.000529 
.000516 
.002040 
.001824 
.001874 
.000612 
.000396 
.000412 
-000758 
-00 1 337 
.OO 1 9 32 
.002240 
-002336 
.001653 
.OO 1332 
.OO 1 9 70 
.000408 
.000316 
.000371 
.OO 1949 
.001591 
.001045 
.001940 
.000346 
.000700 
.001299 
.001828 
.001970 
.OO 1753 
,001366 
.003406 
.007062 
.011310 
.OlO481 
,007366 
,003223 
,005376 
,008166 
,008849 
,001517 
.000208 

000258 
000608 
001166 
001799 
001986 
00 1836 
001553 
000945 
001724 
000250 
000171 
000221 
000537 
000924 
001478 
001532 
001453 
001278 
003689 
002465 
000254 
000083 
000296 
000471 
000904 
00 I432 
00159l 
001462 
001170 
003360 
005088 
000246 
000408 
000829 
001199 
001524 
001349 

94 



TABLE M. - TABULATION OF HEAT-TRANSFER MEASUREMENTS FOR CONFIGURATION 4 - Continued 

(c) M = 4.65; pt, nom = 8,640 Ib/sq ft 

'berm' 
couple 

4 
5 
6 
7 
8 
9 
IO 
I I  
12 
I3 
I 4  
15 
16 
17 
I8 
I9 
20 
21 
22 
23 
24 
2 5  
26  
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
5 0  
51  
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65  
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
PI 
92 
93 
94 
95 
96 
97 
98 

.92246 

.92860 

.94533 

.94756 

.95370 

.92246 

.92023 

. P I 6 8 8  

.92804 

.93473 

.94421 

.95426 

.95872 

.95649 
-93139 
.92413 
.92971 
.95370 
.95704 
.93752 
.93585 
-92581 
.91465 
.PZIPO 
.91577 
.94 I98 
.94533 
-95704 
.93975 
-94756 
.94812 
.9548I 
.93027 
.93027 
.95035 
.95649 
.94868 
.94417 
.92692 
.92413 
.92358 
.94477 
.94868 
.95426 
.92637 
.95258 

-97378 
.92413 
-93808 
.96597 
-97099 
.96318 
.96430 
.?TO43 
.93250 
.92190 
.91577 . 9 1686 
.92748 
.94143 
.95202 
.94868 
.v4254 
.94923 
.94812 
.92860 
. 91465  
.91186 
.PO796 
.92692 
.92804 
.93696 
.9364l 
.94533 
-94310 
.96262 
-92637 
-93473 
.90238 
-91130 
.91744 
-92302 
.92748 
.94421 
.95147 
.93362 
.92748 
-91 186 
-90684 
.PI298 
.92358 

' b  
= 8,662.0 Ib/sq f t  

566.5 
583.5 
597.5 
605 .  I 
610.8 
555.1 
556.8 
555.5 
571.1 
583. I 
594.1 
601.8 
603.1 
611.5 
565.5 
557.1 
578.8 
595 .8  
605.8 
564.5 
561.5 
559.5 
555.1 
565.1 
569.5 
589.8 
595.5 
595. I 
588.5 
603.1 
568.1 
570.8 
557.5 
577.8 
589.1 
5)Z.l 
601.5 
567.8 
558.8 
564.8 
574.1 
5 9 0 . 5  
588.5 
590.5 
582. I 
619.8 

646.5 
578.8 
607.5 
639.5 
645.8 
636.1 
580 .5  
578.1 
557.8 
5 5 6 . 5  
558.8 
570.1 
582. I 
589.1 
601.5 
620.8 
598.8 
570.5 
566 .5  
5 5 5 . 5  
553.1 
560.8 
573. I 
592.1 
603.5 
605 .8  
609 .5  
621.8 
568.5 
574.5 
5 5 5 . 5  
563.5 
552. I 
570.1 
587.8 
593.5 
602.1 
610.8 
624.1 
560.1 
561.8 
559. I 
568. I 
579.8 
596.8 

.no459 
-00781 
.01101 
-01557 
.01744 
.00139 
.00151 
.00244 
.00441 
-00677 
.on888 
.00996 
.OW89 
.OI134 
.on201 
.on165 
.on628 
.on778 
.on999 
.Ut3125 
.00093 
.no123 
.00217 
.no364 
-00581 
.00710 
.00740 
.no654 
.00666 
. o n 9 8 5  
.00103 
.00065 
.00103 
.00544 
.no559 
.no545 
.Or3871 
.00104 
.no176 
.00328 
.on483 
.00572 
.on553 
.00432 
.on918 
.02717 

.Ob385 

.Oil860 

.01745 

.04925 

.nu078 

.04086 

.on118 

.00049 

.On078 

.no151 

.00296 

.OD490 

.00634 

.on677 

.no702 

.01937 

.01248 

.00127 
-00068 
.OOOPO 
. O O Z O P  
-00403 
-00841 
.Ol482 
.02035 
.02242 
.02 I54 
.03304 
.00097 
.00065 
.no116 
.no183 
-00367 
.On763 
.01236 
.01745 
.ole93 
.01694 
.02826 . 00 I03 
.on182 
-00352 
.OObbO 
.01161 
.01589 

.001943 

.003306 

.004661 

.006591 

.no7383 

.On0588 

.000639 

.001033 

.no1867 

.on2866 

.On3759 

.004216 

.004 187 

.004800 
,000851 
.000698 
.On2658 
.003293 
-004229 
.000529 
.000394 
.000521 
.000919 
.001541 
.On2459 
.003006 
.on3133 
.On2768 
.on2819 
.004170 
-000436 
.000275 
.000436 
.002303 
.002366 
.002307 
.Or33687 
.000440 
.0007C5 
.on1388 
.002045 
.002421 
-00234 I 
.on1829 
-003886 
.O I 1  501 

-027029 
.003641 
.On7387 
.020848 
-034195 
-017297 
.000500 
.000207 
.000330 
.000639 
.on1253 
-002074 
.002684 
.on2866 

.008200 

.On5283 

.On0538 

.on0288 

.000381 

.Oil0885 

.001706 

.003560 

.006274 
-0086 I4 
.on9491 
.on9118 
-013986 
.On04 1 1 
-000275 
.000491 
-000775 
.001554 
.003230 
.005232 
.On7387 
.008013 
.007171 
.011963 
.000436 
.000770 
.OO 1490 
-002794 
.OOS940 
.006726 

.0029r2 

I 

.92707 
-93156 
.9u951 
.95512 
.96466 
.93324 
.93268 
.92651 
.9338 1 
.93941 
.95063 
.V6410 
.97027 
.96802 
-94895 
-93998 
.93437 
-96353 
.96466 
.95736 
-95736 
-94558 
.93156 
.93156 
-92203 
-94895 
.95456 
.96746 
-911727 
.95456 
.97363 
.97156 
.94951 
.93717 
.96073 
.96297 
.95793 
.96129 
.94534 
.93437 
.93100 
-95288 

.96241 

.92763 

.95063 

.97419 

.98878 

.Pa317 

.92595 

.93773 

.96746 

.97644 
-97195 

1.02186 

.95344 

.92988 

.92876 

.94054 

.95175 

.95624 
-95905 
.95961 

1-01 065 
.99601 
.94502 
.92820 
.91698 
.PO744 
-92932 
.93549 
.94951 
.95232 
.96129 
.98709 
.99158 
.94334 
-95324 
-91586 
.91978 
.92539 
.93493 
.94166 
.96185 
.96578 
.94671 
.94222 
-92539 
.91586 
.9214b 
.93293 

.q427n 

Q' = 30.0°; Tt = 6740 R; 
= 8,652.0 Ib/sq 11 

567.8 
582. I 
613.8 
616.5 
626. I 
561.8 
558.8 
559.8 
581.8 
588.8 
603.8 
626.1 
631.1 
624.8 
571.1 
562.8 
583. I 
610.1 
619.1 
573.8 
571.5 
565.8 
561.1 
571.8 
573.1 
596 .  I 
600.8 
617.8 
598 .8  
612.1 
581.8 
582.8 
568. I 
582.1 
6 0 2 . 5  
604.5 
610.8 
574.8 
569 .8  
569 .5  
575.8 
594.8 

600. I 
581.8 
618.1 
651.8 
664.8 
659.5 
579.8 
606.1 
644.8 
653.8 
642.8 
607.5 

568. I 
566.5 
568.8 
584.5 
601.8 
6 2 8 . 5  
626.1 
639.8 
618.8 
601.5 
591.8 
564.1 
560 .8  
560.1 
5 6 9 .  I 
598 .8  
608 .5  
629.1 
627.5 
646.5 
5 9 0 . 5  
589 .8  
563.8 
574.1 
557.8 
573.8 
589.8 
614.1 
612.1 
624.8 
638.1 
568.8 
568. I 
564.8 
568.8 
585.8 
602.8 

.0030C 

.On559 

.on815 

.01166 

.01381 

.00121 

.00084 
-00 164 
.no325 
.no525 
.0071t 
.on892 
.00941 
.ill051 
.00111 
.0010€ 
-0045C 
.On736 
.00895 
.00079 
.00056 
-00086 
.on154 
.0025€ 
-00314 
.00499 
.00591 
-00591 
.on692 
.On870 
.00051 
.00045 
.00096 
.On395 
-00557 
.00558 
.On732 
.0007I 
.00122 
.00229 
.On337 
.ooc27 

.no435 
-00581 
.01205 
.03076 
-08758 
-04447 
.On571 
.00991 
.01916 
.03461 
.02915 
.on022 

.00064 

.00119 

.on262 

.00480 

.00737 

.01293 

.01527 

.02435 
- 0 1  126 
.Or3031 
.on039 
.on068 
.00141 
.no275 
.On508 
.on872 
-01286 
.Ol438 
-0 I672 
.04111 
.no073 
.00042 
.00080 
.On125 
.on260 
.00467 
.On781 
.01175 
.01429 
.01411 
.02477 
.00101 
.00140 
.Or3246 
.00433 
.00747 
.01071 

.001293 

.002362 

.On3436 

.004927 

.no5836 

.000511 
-000355 
.000693 
.on1373 
.002219 
.003026 
.On3769 
.On3976 
.004441 
.000469 
.000456 
.001902 
.On31 IO 
-003782 
.000334 
.On0237 
.000365 
.000651 
.001090 
-001327 
.002109 
.no2497 
.On2497 
.002924 
.On3676 
.000216 
-000 1 PO 
.000406 
.on1669 
.On2354 
.On2358 
.003093 
.000300 
.000516 
.on0968 
.001424 
.001804 

.no1838 

.On2455 
-005092 
.012998 
-037009 
.o 18792 
.002413 
.004188 
.on8096 
.014625 
.012318 
.000093 

.000270 

.000503 

.on1 101 

.on2028 
-0031 14 
.005464 
.006453 
.010290 
.no4758 
.000131 
.on0 165 
.000287 
.00059b 
-001 162 
.no2147 
.On3685 
.005434 
.006077 
.007065 
-017372 
.OW308 
.On0177 
.000338 
.000528 
.OOIO99 
.001973 
.003300 
.004965 
.006039 
.005962 
.010467 
.000427 
.000592 
.001040 
-00 1830 
.no3157 
.004526 

I 

-97173 
-97173 
-98961 
.99711 
1.00286 
-99250 
-98500 
.97519 
.97635 
-98038 
-99307 
1.00171 
1.00858 
1.00572 
1.00744 
-9971 1 
.97519 
.99942 

1 .OOO57 
1.01774 
1-01 373 
.99942 
.?E788 
.97923 
-96308 
.98788 
.99480 
I.00114 
.98846 
-99370 
1.03034 
1.03034 
.99828 
-97635 
-99942 
.99885 
-99942 

I .00400 
.99250 
.97750 
-96943 
-98846 

.99421 
-96712 
.98442 

1.00057 
1.01946 
1.02003 

-96596  
.97289 
.99484 
1.00915 
1.00973 

1.03148 
-99884 
.PPOIP 
-97462 
.96943 
.97865 
.99423 
.99656 
1.00171 
.99942 
1.04293 

-98904 
.97404 
.96193 
-94924 
.97116 
.98211 
.99769 
.99542 
1.00114 
1.02919 
1.02461 

-98615 
.PPI11 
-95904 
-96020 
-96712 

.98846 
1.00171 
1.00515 
.98211 
-97981 
-96481 
.95385 
.96020 
-97692 

~ 

1.025r6 

- P T B O ~  

~ _ _  

= 8,61! 

573.8 
584.5 
605.8 
633.5 
633.8 
576.8 
573.8 
571.1 
580.1 
593. I 
609.5 
624.5 
630.5 
634.1 
591.1 
580.5 
587.8 
619.8 
631. I 
595.1 
593.5 
589 .8  
580. I 
580. I 
581.8 
602. I 
609.0 
617.8 
607.5 
628.1 
600.8 
601.1 
585 .8  
590.1 
610.8 
613.5 
631.5 
588.1 
578.8 
576.8 
581.1 
602.5 

608.5 
584.5 
614.8 
640.1 
660. I 
659.1 
579.5 
607.1 
632.8 
648.5 
648. I 

599.5 
578.8 
576.8 
576.8 
590.5 
606 .5  
624.8 
632.8 
639. I 
628.1 
608.1 
596 .5  
573.5 
571.8 
571.1 
572.5 
598.5 
615.1 
628.5 
641.1 
638.1 
605. I 
598 .5  
572.1 
580.8 
564. I 
576.8 
5 9 2 . 8  
610.1 
619.8 
634. I 
648.5 
571.1 
571.1 
567.1 
571.1 
587.5 
607- I 

~ 

.no I78 

.00290 

.On367 

.00444 

.00725 

.On052 

.00063 

.00111 

.00200 

.On308 

.00401 

.On547 

.GO576 

.00628 

.OW55 

.OW70 

.U0270 

.00492 

.00562 

.00044 

.00059 

.on089 

.On132 

.on191 

.On283 

.On352 

.00424 

.On424 

.On436 

.do510 
,00033 
.On037 
.COO84 
.on262 
.00381 
.GO386 
.On440 
-00054 
-00088 
.no158 
.On232 
.00306 

.On315 

.On295 

.00422 

.00731 

. U O 8 1 6  

.00781 

.GO293 

.00401 

.00666 

.00712 

.no835 

.00024 

.00048 

.UO088 

.on184 

.On336 

.On479 

.on554 

.GO701 

.on805 

.LO619 

.GO031 

.GO023 

.uno51 

.00099 

.bo168 

.bo300 
-00435 
.GO584 
.GO569 
.!lo773 
.00746 
.On079 
.00046 
.00051 
.00084 . 0 0  150 
.00279 
.on181 
.bo524 
.a0613 
.00718 
.On955 
.00065 
-00085 
.00145 
.00261 
.00376 
.GO535 - 

.000761 

.001240 

.OO 1569 

.no1899 

.003100 

.on0222 

.on0269 

.000475 

.000855 

.001317 

.OO 1715 

.002339 

.002463 

.On2685 
-000235 
.on0299 
.001155 
.002104 
-002403 
.000188 
.000252 
.000381 
.000564 
.000817 
-00 1210 
.OO 1505 
.001813 
.001813 
-001864 
.no2181 
-000141 
.000158 
.000359 
.001I20 
.OO 1629 
.001651 
.on1882 
.000231 
.000376 
.000676 
.000992 
.001309 

.001347 

.001261 

.001805 

.003126 

.003489 

.003340 

.On1253 

.On1715 
-002848 
.On3045 
.On3571 

.000103 

.000205 
-000376 
.000787 
.On1437 
.002048 
.002369 
-002998 
.On3442 
.on2647 
.on0 133 
.ooooqn 
.000218 
.Or30423 
.OOO7 18 
.on1283 
.001860 
.OW497 
.On2433 
.003305 
-003 190 
. O O O J 3 8  
.OOO I97 
.000218 
.000359 
.000641 
.001193 
.no1629 
-002241 
.on2621 
.003070 
.004084 
.000278 
.On0363 
-000620 
.on1 116 
.no1608 
-002288 

95 



TABLE M. - TABULATION OF HEAT-TRANSFER MEASUREMENTS 

FOR CONFIGURATION 4 - Continued 

(c) M = 4.65; ~ t , " ~ , , ,  = 8,640 lb/sq ft 

~ 

-9652 
.9555 
.9675 
-972 I 
.9869 
-9891 
.9823 
-9692, 
.9590 
-9516 
.9584 
-9749 
.9846. 
.pa571 

I .0068 
.9874 
-9419 
.9749> 
-98911 

I .01361 
1.0068. 
-9903: 
.9715. 
.9595I 
.9368 
.9573( 
.9647( 
.9823! 
-9703: 
.989II 
.OZ44; 
.0244i  
.9920! 
.9493: 
.97721 
.9931t 
.99825 
.0017( 

.96015 

.9447E 
-96125 
.9709L 
-98064 
.95616 
.96015 
.97609 
-99772 
.00396 
.95503 
.95389 
.97438 
.99032 

.OS009 

.03415 

.98861 

.97723 
,95446 
-94136 

.96641 

.97893 

.99715 

.01081 

.03073 

.01252 

.98007 

.96584 

.V5332 

.93624 

.95673 

.96926 

.9Q690 

.00056 

.01195 

.01764 

.00740 

.97723 

.PPI46 

.95446 

.95446 
,96015 
,97324 
,98406 
.01366 
,01536 
,97552 
,97495 
,96243 
,95104 
95673 
97438 

.9n17c 

.9965n 

.94n19 

~ 

. = 8,f . 
568. 
567. 
580. 
590. 
604. 
580. 
576. 
569., 
567.' 
569.' 
579., 
595. 
603. 
606.1 
591. 
580. 
564.1 
600. 
613. 
596. 
593.1 
583.1 
572.1 
568.1 
561. 
581.1 
592.' 
605.1 
601.' 
616.' 
601.1 
601.1 
583. I 
570.1 
603.1 
615.1 
624.1 
588.5 
578. I 
569.1 
567.1 
585.1 
597.1 
6 0 5 . 5  
568.1 
581.5 
604.1 
618.5 
626.8 
567.5 
571.8 
595. I 
611.5 
615.8 
6 1 4 . 5  
605.1 
581.1 
576.5 
565.5 
5 6 5 . 5  
583.1 
597.8 
608.8 
530.5 

504.8 
594.1 
581.5 
571.1 
565.1 
j61.1 
j83.8 
$99.8 
113.1 
526.8 
544.1 
i96.5 
i91.5 
i75.5 
i85.5 
i66.5 
,71.8 
t84.8 
100.8 
$11.8 
~ 3 2 . 1  
949.5 
b73. l  
t73.8 
869.8 

538.5 

870.5 
31.1 
moo. 1 

~ 

.00071 
-0016: 
.0028: 
.0042l 
.0051 
.00051 
.0003< 
.0006i 
-0012i 
.0022l 
.0035i 
-0046 '  
.0050i 
.0058t 
-0004t 
.00065 
.0026f 
-00585 
-0069E 
.00061 
-00071 
.00064 
.0008? 
.00135 
.OO24E 
.00427 
.00441 
.00617 
.00699 
.Oil763 
.00045 
.GOO45 
.00069 
.UO299 
.a0553 
.00698 
.a0828 
.00059 
.0CO85 
.00160 
.00284 
.00416 
.00587 
.00606 
.Oil146 
-00298 
.00454 
.a0632 
.00664 
.00149 
.00271 
.GO416 
.00583 
.00630 
.00027 
.00040 
.00062 
,00072 
.00143 
.00294 
.00467 
.00651 
.00772 
.00808 
,01055 
,00059 
,00054 
,00165 
,00155 
.DO190 
00315 
00465 
00683 

00889 
01365 
00054 
03062 
00081 
00097 
00148 
00273 
00430 
00637 
00742 
00814 
01562 
00061 
00087 
00149 
00239 
00437 
00597 

00788 

__ 

.000320 

.000682 

.OOIl88 
-00 I795 
.002153 
-000215 
.OOO 164 
-000257 
.a00535 
.000944 
.001504 
.001942 
-002115 
.002460 
.000194 
.000291 
- 0 0  I 1  I6  
.00248I 
.002941 
.000282 
.000308 
.000270 
.000350 
.000586 
.001045 
.a01799 
.oo I858 
.002599 
.002945 
.0032 14 
.OOO 190 
.000190 
.000291 
.001260 
.002330 
.002941 
.003488 
.000249 
.000358 
.000674 
.001196 
.001753 
.002473 
,00255 3 
.000615 
.001255 
.001913 
,002663 
,002797 
.000628 
.001142 
,001753 
,002456 
002654 

, 0 0 0 I l 4  
000169 
000261 
000303 
000602 
001235 
001967 
002743 
003252 
003404 
004445  
000249 
000227 
000695 
000653 

001327 
001959 
002877 
003320 
003745 
005751 
000227 
000261 
00034 I 
000409 
000624 
001150 
001812 
002684 
003126 
003429 
006581  
000257 
000367 
000628 
OOl007 
D O l L l 4 l  
002515 

ooonoo 



TABLE M. - TABULATION OF HEAT-TRANSFER MEASUREMENTS FOR CONFIGURATION 4 - Continued 

(d) M = 4.05; pt, nom = 12,210 Ib/sq ft 

-99661 
-97790 
-97234 
-95936 
-96218 
-99492 
-98984 
-97742 
.96952 
-95541 
.95766 
.97605 
.99040 
-99943 
.Pa758 
.97911 
.94355 
.903Ob 
1.01693 
.98080 
.Pa193 
.97968 
.97000 
.96613 
.94130 
.957IO 
.96952 
.99266 
1.00169 
1.02709 
.98306 
.Pa758 
.98363 
.95202 
.90984 
1.02539 
1.04289 
.90758 
.97573 
.96387 
.94063 
.96274 
.97790 
.99661 
1.00733 
1.00451 

-90306  
.96500 
.96444 
1.00282 

.99209 
-97798 
.96105 
-96331 
.98927 
-98645  
.98250 
.97605 
.96331 
.PI4863 
.95371 
.97685 
. 9 9 4 3 5  
1.03668 
1.03701 
.PV379 
.98b45 
.98306 
.PI952 
.9554l 
.93622 
.94920 
.96161 
-97790 
1.01120 
1.00790 
-99379 
-99322 
-97855 
-90250 
-94750 
.94355 
.94525 
.95936 
.96895 
1.00282 
.99774 
.97347 
.96895 
-95315 
-93904 
.94501 
.96500 

hermo 
:ouple 

4 
5 
6 
7 
8 
9 

IO 
I 1  
12 
I3 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
2 9  
30 
31 
32 
33 
34 
35 
36 
37 
30 
39 
40 
41 
42 
4 3  
44 
45 
46 
47 
50 
51  
52 
53  
54 
55 
56 
57 
50 
59 
60 
61 
62 
63 
64 
6 5  
66 
67 
6 8  
69  
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
03 
84 
85 
86 
87 
80 
89 
PO 
91 
92 
9 3  
94 
95 
96  
97 
98 

633.1 
615.1 
597.5 
579.5 
575.1 
632.1 
628.8 
619.5 
607.5 
585.1 
576.5 
503.1 
630.1 
593.1 
632.8 
620.8 
584.1 
583.8 
601.8 
629.5 
631.5 
631.5 
617.5 
612.1 
585.1 
580.8 
570.5 
588.0 
592.1 
606.8 
631.1 
634.5 
633.8 
591.5 
508.5 
605.5 
616.5 
634.8 
627.1 
610.8 
588.8 
581.1 
502.8 
590.8 
645.0 
644.5 
623.5 
598 .5  
582.0 
64U1 
633.0 
616.8 
593.8 
580.5 
636.0 
635.5 
635.8 
629.1 
610.8 
507.5 
574.8 
580 .8  
589.1 
613.1 
613.5 
630.8 
635.1 
636.1 
624.1 
606 .5  
579.0 
511.8 
572.5 
500.5 
598.5 
590.1 
639.5 
637.8 
587.1 
636.1 
601.1 
582.0 
570.8 
571.5 
575.5 
596.0 
606.5 
631.8 
624.8 
603.5 
579.5 
567.0 
574.5 

Te/Tt I 2 Nst 
ee-ft -O 

a' = -45.0°: T, = 681° R 
. L  

I 
.01442 
.01092 
.00699 
.00414 
.00235 
.01420 
.01410 
.01272 
.00931 
.00599 
.00341 
.00165 
.02010 
.00090 
.01901 
.OI935 
.00707 
.00092 
.00073 
.01990 
.02181 
.02349 
.00915 
.01270 
.00770 
.00373 
.00103 
.00103 
.00070 
.00063 
.02031 
.02000 
.02320 
.00802 
.00121 
.OW52 
. 00058  
.02008 
.02003 
.01297 
-00757 
-00375 
.00198 
.00089 
.0179I 
.01816 
.01254 
-00725 
.00388 

.01563 
-01072 
.00646 
.00362 
.02261 
.02398 
.02034 
.02255 
. 01354  
.0072b 
.00360 
.00129 
.OW83 
. 00056  
.00066 
.02195 
.02337 
.02093 
.02242 
.01203 
.I70728 
.0033b 
.00155 
.00106 
.00078 
.00099 
.02204 
.02100 
.00119 
.02366 
.01408 
.00680 
.OK8332 
.00153 
.00126 
.00132 
.00359 
. O N 2 9  
.02516 
-01377 
.00600 
.00331 
.00176 

.oi73a 

.004381 
-003318 
.002124 
.001250 
.000714 
.004314 
.004300 
.003864 
.002820 
.001020 
.001036 
.000501 
.006107 
-000273 
.005775 
.Or35879 
-002148 
.000200 
.000222 
.006046 
-00 662 6 
.007 137 
.002780 
.003858 
.002364 
.001133 
.000556 
.000313 
-000213 
.ooo 1 9 1 
.006170 
-006319 
.007048 
.002437 
.000368 
.000158 
.000176 
.006101 
.006005 
.003940 
.002300 
.001139 
.000602 
.000270 
.005441 
.005517 
.003010 
.002203 
.001179 
.005200 
.OW749 
.003257 
.001963 
.001100 
.00b869 
.007285 
.000610 
.006851 
.0041l4 
.002206 
.001094 
.000392 
.000252 
.000170 
.000201 
-006669 
.007100 
.000789 
.006811 
.003655 
.0022 12 
.oo 1021 
.000471 
-000322 
.000237 
.000301 
.006939 
.006300 
.000362 
.007 188 
.004278 
.002066 
.oo IO09 
.000465 
.000383 
.000401 
.oo IO9 1 
.010418 
.007644 
. O W  183 
.002090 
.001006 
.000535 

.9353f 

.92505 

.9364€ 

.9437i 

.94767 

.90161 

.9520€ 

.96321 
-97604 

.9375E 

.9440! 

.96434 
-96434 
.90211 
.9754€ 
.9754€ 

.96434 

.99164 
1.01 165 

.~403e 

.9520€ 

.9704t 

.93759 

.9348C 

.9314t 

.93425 

.95375 

.V7269 
1.01201 
1 .ooooc 

.92645 

.93759 
-95709 
.99949 
-99331 

.95263 

.920 12 

.94651 

.95932 
1.00222 

.9832e 

.92199 

.92068 

.9531E 

= 12,2 

503.5 
567.5 

576. I 
571.5 

571.5 
613.8 

571.8 
501.8 
606.5 

574.8 
570.8 
578.0 
570.5 
592.8 
607.5 
6 0 8 .  I 

578.8 
593 .5  
608.5 

578.1 
574.5 
582.5 

509.1 

500.8 

580.5 
570.0 
574.1 
582.5 
606.8 
601.1 

571.5 
565.1 
574.0 
599.1 
596 .5  

574.1 

560. I 
571.5 
578.1 
603.1 
607.1 

577.1 
570.8 
576. I 

0 Ib/sq 

.02246 

.00867 

.01456 

.00490 

-00300 
.05262 

.00226 

.00305 
-02834 

.01148 

.00406 

.00185 

.00154 

.00200 

.I31837 

.03827 

. 00 155 

.00161 

.00225 

.00931 

.00391 

.00179 

.04502 

.03009 

.02830 

.OD831 
- 0 0 2 8 5  
. 00124  
.Or3085 
.00103 

.01190 

.00341 
-00 158 
.00005 
.00155 

.00226 

.01 143 

.00400 

.00251 . 00 163 

.01139 

.05789 

. 00999  

.00450 

~ 

.006816 

.002631 

.004418 

.001487 

.000910 

.015960 

.000686 

.000926 

.008600 

.003484 

.OO 1232 

.000561 

.000467 

. 000850  

.005575 

.011613 

.000470 

.000409 

.OW683 

.OOZE25 
-001187 
-000543 

.013662 

.009131 

.000500 
-002522 
.000865 
.000376 
.000258 
.000555  

.00361 I 

.001035 

.000479 

.000258 

.000470 

.000686 

.003469 

.OO I2 I4  

.000762 

.000495 

.003256 

.017567 

.003032 

.001366 

~ 

.q594e 
-94727 
.94172 
.92007 
.90620 
-96003 
-95781 
-95060 
.94671 
.92951 
.91674 
.91452 
-91674 
.91730 
-96225 
.95615 
.92174 
.PI008 
.92340 
-95781 
.95393 
.94blb 
.93728 
-93506 
.PO097 
.PI000 
.90564 
.91841 
-91064 
.92174 
-95781 
-95337 
.94172 
.91730 
-92063 
.93561 
.93561 
.94172 
.93117 
.92396 
.91000 
.91730 
.91730 
.93117 
.97113 
-98223 
.96891 
-94203 
.92451 
-96669 
.96447 
.95726 
.93506 
.92007 
.94283 
.94394 
.93339 
.93228 
.92895 
-91674 
.91341 
.92610 
.fil l449 
.91224 
- 9 5 5 5 9  
.93728 
.93617 
.94005 
.93173 
.92229 
.PO398 
.90842 
.91230 
.93204 
.98089 
.94782 
.93672 
.94llb 
.93506 
-94560 
.PI952 
-91563 
.90675 
.91563 
.92784 
.90723 
. 9 w 0 5  
.92951 
.93173 
.92340 
.PI008 
.PO897 
.92673 

= 12,: - 
631.1 
619.E 
602.e 
581.1 
560.1 
609. 1 
614.8 
6i3.e 
607.e 

5n.e 
591.1 

561.1 
556. 1 
550.5 
603.1 

504.5 
550.8 
565.5 

bi5.e 

6oi.e 
6oo.e 
607.8 
608.8 
601.1 
579.5 
565. I 
553. I 
5 5 6 . 8  
549.5 
564.1 
610.5 
599.1 
602 .  0 
502.5 
556.5 
565.5 
572.8 
6U3.1 
590 .5  
591.5 
577.8 
567.0 
559.1 
563.1 
660.8 
658.5 
646.5 
616.8 
587.8 
644.8 
645. I 
635.1 
610.0 
581.5 
623.5 
625 .0  
600. 8 
5 9 9 . 8  
593.5 
501.1 
560.0 
563.0 
569 .5  
585. I 
581.1 
620.1 
619.5 
618.1 
609.5 
5 9 2 . 0  
573. 0 
561.0 
553.0 
561.0 
595.1 
582.1 
610.8 
618.5 
621.5 
623.5 
603.8 
583.0 
564.1 
557.8 
561.0 
593.8 
500.1 
614.5 
b14.1 
b01.8 
580.1 
560. I 
566.5 

- 
.01527 
.01307 
.00918 
.00556 
.GO369 
.00771 
-00947 
.GI040 
.00014 
-00631 
.00409 
.00200 
.00137 
.GO140 
.00545 
.00912 
.00660 
.00116 
.00172 
.00464 
.00583 
-00903 
.00996 
.00074 
-00629 
.00369 
.00197 
.00103 
-00072 
.00191 
.00630 
-00527 
.00832 
-00593 
.ti0075 
.GOO71 
.00149 
.GO716 
.GO074 
-00761 
.GO578 
.GO341 
.00101 
.00090 
.a2397 
.03327 
-02549 
.01382 
-00726 
-02338 
-02549 
.02059 
.01180 
.GO649 
.01719 
.Li1916 
.01010 
.GO071 
.00650 
.bo451 
.00307 
.a0163 
.00072 
.00043 
.00106 
.01734 
.01771 
.G1614 
.01164 
.00029 
.00550 
.00304 
.GO136 
.00052 
.DO039 . 00 164 
.01656 
.GI454 
.02030 
.01721 . 0 1323 
-00758 
.00417 
.00187 
.00091 
.00048 
.00256 
.02135 
.01760 
.01275 
.00777 
.00410 
.00221 

1 

.002669 

.001249 
-000635 
.000418 
.000428 
- 0 0  1 bbb 
.002785 
.002016 
.000354 
.000525 
- 0 0  1k17 
.001780 
.002158 
.003022 
-002669 
.001921 
.001127 
.000602 
.0003 I5 
.000220 
.000583 
-001924 
-001609 
-002541 
.001011 
.000229 
.000217 
.000455 
-002187 
.002669 
.002324 
-00 1765 
.OOlO41 
.000553 
-000275 
.007320 
.010160 
-007784 
.004220 
.Or32217 
.007140 
.007784 
.00b280 
.003604 
.001982 
.005250 
.005851 
.003084 
-002660 
.oo 1985 
.001377 
.000930 
.000498 
.000220 
.OOO 131 
.000324 
.005295 
.005400 
-004929  
.003555 
.002532 
.OO 1704 
.000928 
.000415 
.000159 
.000119 
.000501 
.005057 
.004440 
.006199 
.005256 
.004040 
.002315 
.001273 
.000571 
.000270 
.000147 
.000702 
.006520 
.005375 
.003894 
-002373 
.OO 1252 
.000675 

.ooi~2r 

-004663 
.003991 

-002155 
.002892 
.003176 

97 



TABLE M. - TABULATION O F  HEAT-TRANSFER MEASUREMENTS FOR CONFIGURATION 4 - Continued 

- 
T h e r m  
couple 

- 
4 
5 
6 
7 
8 
9 
IO 
I 1  
12 
13 
14 
15 
16 
17 
18 
19 
20 
2 1  
22 
2 3  
24 
25  
26 
27 
28 
29 
30 
31 
32 
3 3  
34 
35 
36 
37 
38 
39 
40 
41  
42 
43 
44 
45 
46 
47 
50 
51  
52 
53 
54 
55 
56 
57 
58 
59 
60  
61 
62 
6 3  
64 
65 
66 
6 7  
68 
69 
70 
7 1  
12 
75 
74 
75  
76 
77 
78 
79 
80 
81 
82 
8 3  
84 
85 
86 
8 7  

89  
90  
91 
92 
9 3  
94 
95  
V 6  
97 
98 

88 

- 

(dl M = 4.65; Pt,nom = 12,240 lb/sq f t  

1 
.9532i 
.9449: 
.94211 
.92 l5(  
.9076( 
.94931 
.94771 
.9427( 
.94381 
.9293! 
.9187t 
.91541 
.9165t 
.9160( 
.9532i 
.9488i 
.9254t 
.PI155 
-92761 
.9482t 
.94381 
.9415F 
.93491 
-93547 
.91211 
.9137€ 
.9071C 
.9 1822 
-91266 
.92935 
.95109 
.94771 
,93658 
.91989 
.91656 
-93658 
.93992 
.93769 
.92879 
.92490 
.91211 
.91711 
-91489 
.92657 
.96662 
.98386 
.97552 
.95049 
.92879 
.96217 
.96551 
-96328 
.94048 
-92323 
.94993 
.94 159 
.92323 
-92268 
.9 1823 
.PO543 
.89876 
.90043 
.PO988 
.95547 
-92434 
.93714 
-92991 
.95380 
-92713 
-92101 
.90488 
.PO432 
.e9653 
.90710 
-97441 
.93380 
-92601 
.93269 
.93269 
.94548 
.92212 
.92101 
.YO988 
.91155 

.02058 

.PI4548 

.92713 

.93046 
.92546 
.91533 
-90877 
.9 1823 

.9226n 

Ll2B 

617.1 
610.5 
601.1 
578.5 
561.1 
595.1 
600.5 
601.8 
600.8 
585.1 
570.1 
562.1 
555 .8  
554.5 
589.1 
607.8 
583.5 
550.5 
566 .8  
583.5 
589.1 
597.8 
597.8 
601.8 
576.1 
566.1 
553.1 
553.8 
550.1 
569.1 
585 .8  
588 .5  
593.5 
579.8 
5 5 2 . 5  
564.1 
574.5 
591.5 
591.5 
588.5 
577.8 
567.1 
556.8 
558.5 
637.8 
656.8 
649.5 
622 .8  
592.5 
b34.1 
b40.1 
637. I 
511.8 
585.1 
510.8 
512.1 
584.5 
587.1 
583.5 
569.8 
556.5 
548.1 
551.1 
562.8 
563.1 
503.5 
$03.1 
i98.8 
596.5 
$83.5 
570.5 
i59.1 
546. I 
548.5 
i86.1 
i67. I 
i97.8 
301.1 
208.5 
,09.5 
i91.1 
181.8 
b65.1 
B54.8 
, 5 5 . 8  
~ 1 2 . 5  
t81.8 
307.8 
815.5 
~02.5 
184.1 
167.5 
162.2 

JPhl 

.0131' 

.0123 

.0091 

.0063 

.OW1 
-0062 
.I7074 
.0087 
.0079' 
.0059 
.0041 
.0026 
.0016 
.0014 
.0039~ 
.0079 
.0061, 
.0012 
.00191 
.00301 
. O W 5  
.0074 
.0085< 
.0082' 
.0066 
-0037, 
.0021 
.0012 
.0010. 
.0025: 
.00251 
.00401 
.0072( 
.0060f 
.OOlOi 
.do08 
.00181 
.0062! 
.0077 
.0075l 
.00571 
.0036( 
.0020L 
.OOlOi 
.02 1% 
-03381 
.0295$ 
.01641 
.00875 
.0207( 
.02447 
.02191 . J 136C 
.00795 
.0106C 
.01404 
,00693 
,00747 
.00707 
,00562 
,00358 
,00189 
. G O 1  12 
,00073 
,00169 
,01099 
01349 
,00885 
,00705 
.00618 
,00460 
,00305 
.00160 
00089 
00053 
00145 
01134 
01123 
01403 
00955 
00674 
00464 
00309 
00174 
00086 

00200 
01811 
01745 
01365 
00865 
00508 
00277 

o o o 4 n  

-_ 

-. -. 
.004010 
-003742 
.I302772 
.no 1939 
.OO I274 

-002259 
.002669 
.002417 
.001815 
.001271 
.0008 18 
.000492 
.000435 
.001198 
.002404 
.OO 1860 
.OW374 
.000590 
.000930 
.001377 
.002271 
.002602 
.002520 
.002009 
.001152 
.000641 
.000368 
-0003 I3 
.000766 
.000772 
.001228 
.002207 
.oo I839 
.00031J 
.000246 
.OW559 
.001912 
.002344 
.002280 
.OO 1751 
.001094 
.000620 
.OW3 IO 
.006554 
.010278 
.008955 
.004994 
.002660 
.006292 
.007438 
.006678 
.004 134 
. 0 0 2 4 l l  
.003222 
.004268 
.002107 
.002271 
.002149 
.001708 
.oo 1088 
.000575 
.000340 
.000222 
.OO051k 
.00334l 
.004 IO 1 
.002690 
.002143 
.001879 
.001398 
.000927 
.000486 
,000271 
.OOO I61 
.000441 
,003447 
,0034 14 
,004265 
,002897 
,002049 
.001410 
,000939 
,000529 
.000261 
.000146 
,000608 
,005505 
,005304 
004149 
002629 
001544 
000842 

. 0018n5  

- ~. 

-9432 
.9393 
.9410 
.9231 
-9092 
.9359 
-9348 
.9309 
.9365 
.9270 
.9187 
-9159 
-9159 
-9148 
.9387 
.9382 
-9237 
.9098 
.9204 
-9343 
.9343 
.9315 
.9276 
.9326 
.9176 
.9159 
-9081 
.PI65 
.9076 
-9248, 
.9376, 
-9359'  
.9282I 
.9209< 
.PI421 
.9320' 
-9426. 
.9304: 
-9226 
.9226 
-9126 
.91871 
.91421 
.9237! 
.9560. 
.9788! 
.97711 
-9560. 
.9337( 
.9521: 
.9599; 
.9638; 
.9443L 
.92651 
-94931 
.9359< 
-91371 
.91371 
.9115( 
.9014€ 
.E9691 
.E9692 
.9031! 
-93877 
.9337t 
.9504t 
.9226? 
.PI484 
.9092€ 
- 9 0 8 l t  
-89692 
.E9859 
.88967 
-89692 
.92597 
-93989 
.94156 
.92486 
.PI484 
-92709 
.PO538 
.9076 I 
.a9636 
-89079 
.E9134 
-9437B 
.95547 
.PI317 
.PI540 
.PI317 
-90427 
-89970 
.90371 __ 

= 12,: _ _  
598.1 
597.: 
603.1 
576.5 
561.1 
576.f 
581.1 
583.1 
587.f 
578.: 
568. I 
559.1 
556. I 
555.1 
572.5 
583.1 
517.1 
559.€ 
555.€ 
567.5 
572.5 
580.5 
583. I 
586.E 

565.5 
553.5 
553.5 
547.0 
559.8 
569.8 
575.1 
577.8 
575.8 
551.8 
562.1 
571.5 
577.5 
578.5 
579.8 
570.1 
566.5 
556.5 
557.1 
b30.5 
b44.1 
b43.5 
$22.5 
593.8 
515.8 
527. I 
530.8 
510.5 
585.5 
i94.1 
$92.8 
568.8 
572.1 
i71.8 
i62. I 
i52.5 
i45.1 
i45.8 
i67.8 
i67.5 
i92.8 
k83.5 
870.5 
B68.8 
i68.8 
i61.8 
153.5 
i40.8 
141.5 
863.1 
t73.1 
t86.8 
881.5 
871.5 
880.1 
170.8 
65.1 
6 2 . 1  
841.8 
838.1 
72.5 
89.8 
70.8 
72.8 
71.8 
63.5 
56.5 
50.8 

57o.e 

__ 

0 1b/sq __ 
.01045 
.01101 
.00904 
-00669 
.00476 
-00425  
-00538 
.00667 
.00700 
.00578 
.MI438 
.00280 
.00188 
.00143 
-00232 
.00572 
.00593 
.00143 
.00123 
.00201 
.00294 
.00560 
.00693 
.0071 I 
. 00556  
.00410 
.00227 
.00126 
.00098 
.00135 
.00163 
.00276 
.00536 
.00594 
.00120 
.00095 . 00 I 6 4  
.00477 
.00653 
.00689 
-00584 
.00380 
.00216 
.00095 
.01858 
.03182 
.03263 
.02042 
.01072 
.01736 
.02282 
.02456 
.01620 
.00920 
.00642 
.00904 
.00522 
.00620 
.I30657 
.I30544 
.00375 
. 00205  
.00125 
.00091 
.Or2167 
.00575 
.00890 
-00573 
.00621 
.00609 
.00522 
.00365 
.002 14 
.00131 
.00190 
.00219 
.00555 
.00728 
.00581 
.00612 
.00632 
.00506 
.00366 
.00208 . 00 134 
.00159 
,00266 
.00603 
.00612 
, 00585  
,00511 
,00355 
,00225 

-003167 
-003336 
-002739 
.002027 
.001442 
.on1288 
-00 1630 
.002021 
.002121 
-00 1752 
-001327 
.000848 
-000570 
.000433 
.000703 
-001733 
-001797 
.000433 
.000373 
.000609 
.000891 
.001697 
.002100 
.002155 
-001685 
.001242 
.000688 
.000382 
.000297 
.000409 
.000494 
.000836 
.00162k 
.001800 
-000364 
.000288 
-000497 
-001445 
.001979 
.002088 
.001770 
.001152 
.000655 
.000288 
.005630 
-009642 
-009888 
-006188 
-003249 
.005261 
.006915 
.007442 
.005909 
-002788 
-001945 
.no2739 
-00 I582 
.oo 1879 
.OO 1 991 
.001648 
.001136 
.000621 
.000379 
.000276 
.000506 
.001742 
.002697 
.001736 
.001882 
,001845 
.001582 
~001106 
,000648 
,000397 
.000576 
,000664 
,001682 
002206 
001761 
001855 
001915 
001533 
001109 
000630 
000406 
000482 
000806 
001827 
001855 
001773 
001528 
001076 
000682 

- 

.9605 
-9605 
-9662 
.PSI9 
.9387 
.9519 
-9507 
.9485 
.9582 
-9530 
.9479 
.9462 
.9456 
.9427 
.9536 
-9525 
.9507 
.9393 
.9450 
.9490 
.9490 
.9479 
.9456 
.9553 
.9404 
-9473 
.9393 
-9456 
.9301 
.9439 
-9542 
-9536 
-9462 
-9507' 
-9422 
.94961 
-95881 
-9525 
.94451 
.9479 
-9422 
.9502. 
.9450 
-9519 
-97361 

1.0017 
1.00681 
-9902i 
.9668 
-96967 
.98111 
-992% 
.9771 I 
-9582. 
.9748i 
.9628( 
-9330I 
.9336i 
-93591 
-930lE 
-9267t  
.9273! 
-93361 
-9713F 
.9753c 
-9776f 
.94564 
-93191 

-93019 
-92332 
.92905 
.92161 
-93076 
.94907 
-97425 
-97253 
.94736 
.93305 
-94621 
-92735 
.93420 
-92619 
.92275 
.92447 
-95651 
-98912 
-93248 
-93477 
.93534 
.93019 
.92619 
-92962 

.9279a 

~ 

= 12,2 .. - 

582. 1 
585.1 
587. I 
574.1 
562. f 
565.1 
566.1 
568.1 
577. I 
573. I 
567.1 
562 .  I 
558.:  
556.1 
560.: 
567. I 
572. I 
553. I 
553.: 
556.1 
558.5 
564.1 
567.€ 
576.5 
569.€ 
566.e 
558.E 
555 .€  
545.1 
552.1 
558.5 

563.1 
573.5 
556.1 
556.1 
561.5 
565.8 
566.8 
572.5 
567.8 
567.8 
561.1 
558.5 
6 0 2 . 5  
632.1 
637.8 
621.8 
595.5 
598.8 
513.8 
524.8 
509.1 
586.1 
580.5 
575.5 
555. I 
i60.5 
564. I 
$60. I 
i54.5 
i49.8 
i51.1 
i77.1 
577.8 
i81.1 
168.5 
154.8 
i56. I 
$60.1 
i55.8 
155.5 
148.1 
149.1 
864.8 
t75.5 
177.1 
867.5 
155.8 
167.1 
161.8 
62.5 
54.1 
,49. I 
45.5 
67.8 
85.1 
5 5 . 8  
60.1 
63.5 
59.8 
54.5 
52.2 

561.e 

.GO71: 

.0082' 

.00751 

.00611 

.0044< 
-0023 
-0031 
.0043' 
.00521 
.GO511 
. 0 0 4 l '  
.0028 
-0019I 
.a015 
.0013I 
.0031: 
.0050. 
-00161 
. U O O P  
.0011; 
.0015( 
.0031; 
.C045' 
.0053; 
.OOSZL 
-0039i 
.0026: 
. t013 '  
.0010f 
.(1008f 
.0008i 
.0013( 
.0032i 
.C052( 
.0013€ 
. G O O 8 f  
.0008$ 
.0029i 
.0043i 
.00551 
.L.o51i 
.00385 
.GO237 
. G O 1  IC 
.0128C 
.0216C 
.02381 
.o le35  
,01086 
,01194 
,01662 
.OI934 
,01486 
.00930 
,00333 
,00330 
,00293 
,00430 
. G O 5 1 6  
00588 
GO393 
00244 
00176 
00304 
00242 
00300 
00483 
00295 
00412 
00487 
00476 
00387 
00255  
00176 
00310 
00209 
00283 
00407 
00323 
00410 
00483 
00484 
00379 
00257 
OOl77 
00274 
00232 
00330 
00407 
00487 
00473 
00399 
00278 - 

- 

.002 127 

.002476 

.002252 

.001846 

.no1332 

.000935 

.001311 

.001553 

.OO 1523 

.001245 
-000857 
.000579 
.000451 
.000388 
.000932 
.OO 1502 
.000493 
.000290 
.000335 
.000466 
.000932 
.001371 
.001589 
-001553 
.001186 
.000783 
.000391 
.000323 
.000263 
.000260 
.000388 
-000962 
.001580 
.000412 
.000263 
.000266 
.000872 
.OO 1290 
.001658 
.OO 1529 
.001150 
.000708 
.000329 
.003823 
.00645l 
.007111 
.005481 
.003244 
.003566 
.004964 
.005776 
.004438 
.002778 
.000995 
.000986 
.000875 
.001284 
.001541 
.001458 
.001174 
.000729 
.000526 
.000908 
.000723 
,000896 
,001443 

.001231 

.001455 
,001422 
,001156 
,000762 
000526 
000926 
000624 
000845 
001216 
000965 
001225 
001443 
001446 
001132 
000768 
000529 
000818 
000693 
000986 
001216 
001455 
001413 
001192 
000830 

.0007oe 

.ooo8ni 



I 

-92155 
.92772 
.94116 
. W I T 2  
.94116 
-91819 
.PI651 
-91539 
.92604 
.93220 
.939k0 
.94509 
.94709 
.94453 
.93164 
.91907 
-92828 
-94509 
-94845 
.93332 
.93052 
.92043 
.91483 
.92211 
.PI595 
.94004 
.PI6004 
.94957 
.93052 
.94565 
.93556 
.94284 
.92211 
. 92940  
.PI4284 
.95013 
-94789 
.93444 
.PI819 
-91931 
.92099 
.93892 

TABLE M. - TABULATION OF HEAT-TRANSFER MEASUREMENTS FOR CONFIGURATION 4 - Continued 

(d) M = 4.85; pt, nom = 12,240 lb/sq ft 

567.8 .MI489 
580.1 .00730 
593.5 -60927  
597.5 -0IO94 
597.1 -61093 
553.1 .00125 
552.1 -00165 
556.1 .On265 
570.5 .00439 
580.8 -00607 
500.1 -00696 
590 .0  -00683 
589.5 -00632 
590.1 -00638 
563.1 -00169 
552.8 -00133 
570.1 -00565 
585.1 .00525 
590.8 .00549 
563.1 .On175 
550.0 .00115 
552.5 -00129 
554.1 .on220 
566.5 -00381 
573.1 .00554 
580.1 -00633 
590.1 .On677 
587.1 -00492 
570.5 -00380 
596.5 -00580  
561.8 .00130 
564.8 .OW398 
553.1 .00121 
578.8 .On562 
582.5 .00460 
579.1 .00304 
594.1 .GO577 
559 .5  .a0113 
554 .0  .a0201 
564.5 .00358 
575.1 . 00525  
580.8 .00575 

hermo 
:ouple 

4 
5 
6 
7 
8 
9 

10 
1 1  
12 
13 
14 
15 
16 
17 
I8 
I9 
20 
21 
22 
23 
24 
2 5  
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
56 
37 
30 
59 
40 
41 
42  
43 
44 
45 
46 
47 
50 
51 
52 
53 
54 
55 
56 
57 
50 
59 
60 
61  
62 
6 3  
64 
65 
66 
67 
68 
69 
70 
71 
12 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
80 
09 
90 
91 
92 
93 
94 
95 
96 
97 
98 

~ 

I 

. 9 2 3 1 9  
-92595 
.95258 
.92540 
-91932 
.91455 . 9 1380 
.91490 
.92374 
.92374 
.92264 
. 92208  
-92153 
.91711 . 9 1822 
.91490 
.92098 
.91822 
.PI987 
.91766 
-9 1 580 
.91214 
.PI214 
.92264 . 9 1048 
-92374 
.?-I711 
.92374 
.90385 
.PI907 
.92706 
.92927 
.91158 
-92264  . 9 1822 
.92540 
.93092 
-92485 . 9 1324 
.?I711 
-91380 
. 92429  
.'ill03 
.92485 
. 9 3 5 3 5  
.96574 
.97568 
.96463 
.94253 
-933 I3 
. 94529  
.96242 
. 95082  
.93258 
.94365 
.95258 
.89827 
.09943 
-90330 
. 9 0 2 1 4  
.PO330 
-90716 
.9 I380 
-94308 
.93921 
.94916 
.?I766 
.89274 
.BPI14 
.a9716 
-09384 
.90330 
.e9993 . 9 1048 
. P I 9 3 2  
.93479 
.94419 
.92319 
.V i329  
.PI048 
-89040 
-90440 
.90219 
.PO053 
-90440 
- 9 2 4 2 9  
-94474 
.a9335 
-09993 
. 90219  
-90 164 
* 90 109 
-90606 

~ 

= 12,23 

580.5 
506. 8 
591.1 
504.5 
577.1 
561.1 
562.5 
567.8 
577.5 
578.8 
576.5 
572.1 
568.1 
563.5 
550.5 
561.5 
577.1 
564.8 
560 .8  
557.1 
555 .8  
559. I 
565.5 
580.1 
571.5 
580 .8  
569.1 
570.5 
553.1 
559.1 
563. I 
564.8 
562.1 
580.1 
564.8 
563.8 
565.5 
565 .8  
565.5 
577.5 
574. I 
577.8 
571.1 
568.1 
601.1 
634.5 
644.8 
634.1 
609.1 
598.1 
615.1 
632. I 
621.5 
599.5 
570.0 
571.8 
5 5 0 . 8  
557.5 
565.1 
566.5 
565.1 
561.0 
562.5 
506.1 
505.1 
581.1 
566.8 
549.5 
556 .5  
559 .8  
560.5 
564.5 
559.1 
561.8 
575.5 
584.1 
577.1 
568.5 
548.5 
563.5 
561.1 
566.8 
563.8 
550.8 
559 .5  
576.1 
588. I 
548.5 
556.8 
563.5 
565.5 
563.8 
563.5 

~ 

Ilb/aqf 

-00741 
.a0933 
.00938 
.00061 
.00718 
.00214 
.00306 
.00420 
.a0534 
.00584 
.00540 
.00429 
.00341 
.0027J . 00 132 
.00253 
. 00565  
.no291 
.00169 
.00100 
.on102 
.no241 
.a0376 
-00522  
.00606 
.On527 
.00408 
.no209 
.on174 
.00128 
.00104 
.00103 
.00229 
.00622 
-00288 
.00145 
.00102 
.00219 
.a0368 
.00553 
. 0 0 5 9 2  
.OU510 
.00441 
.00271 
.a1339 
.02698 
-03629 
-02766 
.01552 
.Ol289 . 0 1089 
.02685 
.02172 
-01373 
.OG23.3 
.00230 
.Oil247 
.00395 
.00522 
-00599 
.00544 
. 0 0 5 1 0  
. 0 0 2 1 9  
-00388 
.00476 
.00222 
.00318 
. 0 0 2 5 6  
.00356 
.00474 
.on544 
.00503 
-00381 
.00324 
.00574 
.00425 
.00204 
.OW99 
.00270 
.00349 
.00487 
-00533 
.On477 
.On391 
.00342 
-00481 
.00470 
.00268 
.00360 
.OW88 
.00546 
.On521 
-00435 

-0022  17 
.002792 
.002007 
.002 57 6 
.002140 
.000640 
.000916 

.no 1598 

.no1747 

.OO 161 6 

.oo I284 

.001020 

.000811 

.000395 

.000157 

.OO 169 I 

.000871 

.000506 

.on0299 

.000305 

.000721 

.001125 

.001562 

.001813 

.oo 1577 

.001221 
-000865 
.000521 
.000383 
.00031 I 
.000308 
. 000685  
.001861 
.000862 
-000434 
.000305 
. O n 0 6 5 5  
.001101 
.001655 
.001771 
.001526 
.OO 1320 
.000811 
.004007 
.008073 
.010859 
.On0276 
.004644 
.003857 
-005652 
.008034 
.006499 
.004108 
.000697 
.000688 
.000739 
.001182 
.001562 
.001792 
.001628 
.001131 
.000835 
.001161 
.001424 
.000664 
-000952 
.000766 
.001065 
.001410 
.001628 
.001505 
.001140 
.000969 
.001117 
.oo 1272 
.000610 
.000895 
.000808 
-001044  
-001457 
.oo 1595 

.oo I 2n 1 

3:;:;; 
.001023 
.no1439 
-001406 
.000002 
.001077 
.001460 
.001634 
.on1559 
.OO 1302 

I 

.92547 

.93052 

.94060 

.93724 

.93388 
-91019 
.PI707 
.PI763 
.92028 
.93164 
.93444 
.93724 
.93700 
.93380 
.92772 
-91931 
-92804  
.93500 
.93668 
.93332 
.92028 
.91875 
.PI539 
.92547 
.91707 
.93668 
.93332 
.94060 
.92099 
.93668 
.P4 I 1  6 
.94228 
.PI875 
.93108 
.93444 
-94 1 16 
.94453 
-93220 
.PI763 
-92155 
.92155 
-93668 

.93892 
-93556 
.96638 
.90207 
.97750 
.95797 
.93388 
-94733 
.96974 
.96358 
.94789 
.93948 
-92940  
.90474 
.PO306 
-90755 
.PO979 
.91427 
-91075 
-92435 
.95293 
.94228 
.95517 
.94060 
.09746 
-89354 
-89970 
.PO026 
.91483 
.91427 
.92660 
.93668 
.93780 
.95573 
.94509 
.PO138 
.?I595 
.a9914 
-91315 
.91651 
.91875 
.91931 
.93780 
.94228 
.92435 
-92043 
.PI595 
.91651 
.92099 
-92660 

~ 

= 12,% 
~ 

572.5 
582.5 
591.5 
509 .8  
585.5 
557.1 
554.5 
559.5 
572.5 
578.1 
580 .5  
579.5 
576.1 
573.8 
557.0 
554.1 
576.5 
573.1 
571.5 
561.1 
557.0 
554.1 
557.1 
570.1 
570.1 
582.8 
580 .8  
576.8 
560.5 
571.5 
564.8 
565 .8  
552.5 
579.5 
573.5 
571.1 
576.8 
559.0 
557.5 
568.1 
572.8 
507.8 

5 1 4 . 0  
592.8 
629.1 
657.5 
641 .1  
619.5 
5 9 0 . 5  
610.8 
633.5 
628.1 
616.8 
569.5 
556.5 
547.0 
548.0 
558.0 
564.5 
567.8 
566 .0  
566.5 
594.5 
578. I 
574.5 
562.8 
541.5 
545.5 
554.0 
561.1 
567.5 
567.5 
581.5 
586 .5  
505.5 
574.5 
568 .8  
541.1 
554.8 
551.5 
568.1 
560.5 
572.0 
500 .5  
586. I 
598.0 
556.0 
557.5 
561.0 
567 .5  
573.0 
505.1 

-00587  
.on758 
.00878 
.on098 
.no028 
.On165 
.0021 I 
.no307 
.00447 
.no533 

. 00500  

.00425 

.no395 

.00130 

.00172 

.00526 

.00378 

.on202 

.00140 

.00124 

.00157 

.00259 

.00413 

.On539 

.00602 

.00495 

.On377 

.00222 

.00272 

.On127 

.on118 

.no149 

.00578 

.On373 

.no 194 

.00273 

.GO 129 

.00249 

.00416 

.00551 

. 00560  

.00338 

.01024 

.02172 

.03029 

.a2775 

.01668 

.OOPS7 

.01613 

.02179 

. 01914  . 0 1390 

.00108 

.00089 
-00146 
.00261 
.00390 
.00515 
.GO521 
.00452 
.00377 
.00614 
.00342 
.00119 
-00076 
.00130 
.0022 I 
-00342 
.00406 
.00522 
.00538 
-00608 
-00721 
-00560  
.00110 
.on090 
.00113 
.on218 
.Or3350 
. O O W 8  
-00522 
.00574 
.00703 
-00678 
.01054 
.on134 
.On2 15 
.On350 
.On443 
.On552 
.OO009 

.0056n 

- 0 0  I749 
.002250 
-002615 
-002675  
.002466 
.000491 
-000629  
-000914 
.001331 
-00 1500 
.001692 
.001513 
.001266 
.001177 
.000411 
-000512 
.On1567 
.001126 
-000040 
-000417 
.000369 
.000468 
.000771 
.001230 
.001606 
.001793 
.no1474 
.001123 
.000661 
.000010 
.000370 
.000351 
.000444 
.001722 
.001111 
.000578 
.000813 
.000384 
.000742 
-001239 
.001641 
.001692 

.OO 1007 

.003050 

.006470 

.009023 

.008266 

.004969 

.002851 

.OW805 

.006491 

.On5701 

.004164 

.000322 

. 000265  

.000435 

.000777 
.OO 1 1  62 
-001534 
.001552 
-001346 
.001 123 
.oo 1029 
.001019 
.000354 
. 000226  
.000387 
.000658 
.001019 
.001448 
-001555 
.001603 
.002049 
-002  148 
.001660 
.000320 
.000292 
.000337 
.000649 
.001043 
.001334 
.no1555 
.OOl7IO 
-002332 
.002020 
-0031 40 
.000399 
.000640 
.001045 
.001320 
.001644 
.002410 

pt = 12,213.0 ib/sq 1 
I I 

.001456 

.no21 73 

.002760 
-003257 
.003254 
-000372 
-000491 
-000709 
.001307 
.OOlU07 
.on2072 
-002033 
.001002 
.on1099 
.000503 
.000396 
.OO 1682 
.OO 1563 
.OO 1634 
.000521 
.000342 
.000384 
.On0655 
-001 134 
-00  1649 
-001885 
.On20 16 
.001465 
.001131 
.on1727 
.000387 
.on0292 
.000360 
.OO 1673 
-001369 
.000905 
.OO 1710 
.On0336 
.000598 
.001066 
.OO 1563 
.OO 17 12 

.001161 

.no2819 

.On6559 
,011551 
.011873 
.006809 
.002626 
.004609 
.000113 
.008812 
-005957 
.000223 
.000113 
.000274 
. 000506  
.001030 
.001539 
.001768 
.001617 
.001364 
.002930 
.002280 
. 000229  
.no0238 
-000226 
.000464 
* 0000lO 
.001206 
.oo 1554 
.001331 
.001107 
.On3379 
.On5663 
-000259  
.000134 
.000211 
.000411 
-000756 
.001060 
.on 1292 
.001369 
.001816 
.003245 
.004421 
-000206 
.000503 
.000971 
-001694 
.002394 
-003471 

99 



TABLE M. - TABULATION OF HEAT-TRANSFER MEASUREMENTS FOR CONFIGURATION 4 - Continued 

- 
Thermr 
couple 

- 
4 
5 
6 
7 
8 
9 

IO 
11 
12 
13 
14 
I5 
16 
17 
18 
I9 
20 
21 
22  
2 3  
24 
2 5  
26  
27 
2 8  
29 
30 
3 1  
32 
53 
34 
35 
36 
37 
38 
39 
40 
4 1  
4 2  
4 3  
44 
45 
46 
47 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
6 3  
64 
65 
66 
67 
68 
69 
70 
71 
72 
73  
74 
75 
76 
77 
78 
79 
80 
H I  
82 
83 
84 
85 
86 
87 
88 
89  
90 
91 
92 
9 3  
94  
95  
96 
97 
98 

100 

1 .  I 

__ 
.921I 
.9262 
.9418 
.9463 
-9491 
-9228 
-9200 
.9167 

92 62 
-9340 
.9446 
.9541 
.9586 
.9563 
.9340 
.9239 
.9290 
.9541 
.9575 
.9590 
-93858 
.9267m 
.9178 
.9222' 
.9155 
.9435 
.9435 
.9580 
.9390< 
.949I;  
-9435 
.9530 
.9306 
.9301 
.9519; 
.9575 
.94741 
.9446' 
.925Ol 
.9222( 
.92281 
.94405 

.95411 

.9245; 

.9519: 

.9754( 

.9849( 
-97311 
.92391 
.9357( 
.9653: 

.9619i 

.9524E 

.963bt 
-93231 
.92OOf 
.9 l44t  
.PI781 
.9290C 
-94291 
.Y49li  
.9463! 
.94685 
.9412$ 
.94129 
-92229 
.90552 
.PO166 
-90048 
.92005 
.92285 
.93341 
.9329 I 
.94297 
.93626 
-95080 
-92005 
-92452 
-89707 
.90719 
.91502 
.92061 
.92508 
.94185 
-94912 
.Y2955 
-92452 
.90831 
-90384 
.91055 
.92 173 

.9ro9i  

__ 

= 12,2 
~ 

566.1 
579.t 
597.1 
607.: 
611.1 
555.t 
553.f 
556.5 
576.1 
584.f 
597.1 
604.5 
605.f 
610.1 
567.E 
555.1 

597.8 
608.8 
568.1 
564.1 
557.8 
555.1 
565.8 
570.8 
592.8 
594.8 
597.1 
586.5 
602 .8  
566.1 
569.5 
557.1 
579.1 
590.8 
594. I 
599.8 
565.5 
558.1 
564.5 
574.8 
588.8 

588 .8  
582.5 
622.1 
648.8 
6 5 6 . 8  
644.1 
580 .5  
607.8 
637.5 
646.5 
636.5 
574.8 
573.8 
556.8 
555.5 
569. I 
574.8 
589.5 
605.5 
615.1 
631 .1  
619.1 
566 .8  
562.5 
551.5 
547.1 
560.5 
572.8 
593.1 
600.8 
608.5 
608.1 
619.8 
5 6 2 . 5  
566.8 
550.1 
557.5 
549.8 

586.8 
596.8 
601.1 
609.8 
630.5 
559.1 
557.5 
555.8 
569.1 
582.8 
599.8 

s8o.e 

571.5 

3 ib/sq 

.0040 
-0065 
.00898 
.0117' 
-0129 
.0012' 

.0022 
-00371 
.0059. 
.a073 
.0081' 
.008II 
.0088; 
-0014  
-0008 
.a051 
.GO621 
.0076; 
.0011' 
.0008; 
.0009' 
-0015'  
.00301 
-00491 
.00561 
.0062i 
-0050L 
.0057: 
.0076( 
.00081 
-00051 
.0008( 
.00461 
.00461 
.00471 
-0066: 
.00081 
.00145 
.00279 
.00404 
.0044e 

-00367 
.a0756 
-01561 
.02582 
.0279C 
.02216 
.a0726 
.a1195 
.01970 
-02359 
.01972 
-00123 
.00032 
.00053 
.00114 
.U0238 
.OOb32 
.GO579 
.00735 
.U1080 
.a1574 
.01619 
.0009I 
.OD048 
-00078 
.00181 
-00365 
.00721 
. O l l l 4  
.a1439 
.01583 
.01620 
.u2046 
.00l00 
.00045 
.00064 
.00154 
.00300 
.a0653 
.00P64 
.01294 
.01409 
. a 1 3 2 3  
. o l e 7 4  
.a01 IO 
.00138 
.00304 
.00573 
.OO947 
.01249 

.0012; 

.001201 

.001951 

.002661 

.a03535 

.00388C 

.000381 

.000360 

.000674 

.001133 

.001774 
.002208 
.I302454 
.002445 
.002643 
.000428 
.000249 
.DO1531 
.001873 
-002283  
.000357 
.000246 
.000297 
.000476 
.000923 
.001480 
.a01696 
.OO 1864 
-00 15 13 
.OO 171 7 
.002295 
.000252 
.OOO 153 
.000240 
.001381 
.001387 
.001411 
.OO I992 
.000243 
.000434 
.000836 
.oo 1210 
. O O  1342 

.001100 

.002265 

.004698 
-007736 
.008360 
.006640 
.a02175 
.00358 1 
.005903 
.007068 
.005909 
.000369 
.000096 
.000159 
.000542 
.a007 I 3  
.001294 
.oo 1735 
, 0 0 2 2 0 2  
.003236 
.004716 
.004851 
.000273 
.000144 
,000234 
,000542 
.001094 
,002160 
,003338 
,004312 
,004743 
, 004854  
,006136  
.000300 
,000 I35 
,000192 
,000461 
,000899 
001897 
002888 
003877 
004222 
003964 
005615 
000330 
000413 
00091 1 
OOl717 
002837 
003742 

M = 4.65; Pt,nom = 12,240 lb/sq ft 

-9250 
-9289 
-9446 
.9524 
-9614 
.9345 
.9334 - 92 78 
-9323 
.9384 
.9502 
-9630 
-9686 
.9664 
.9496 
-9440 
.9339 
-9625. 
.9625. 
-96081 
-96021 
.94681 
.9339' 
-9323 
-9239: 
.9490' 
-9546' 
-9664. 
.94631 
-9530 
.97651 
.9776; 
.9496! 
.9356; 
.V6081 
-96191 
-9558 
.96021 
.9440t 
.9334: 
.9306! 
-95301 
-96021 
.9642( 
.92501 
.9479i 
.9725$ 
-98651 
.9809t 
.92224 
-93679 
.96531 
-97426 
.96923 

-94965 
.93902 
.92392 
.92112 
.93007 
.94070 
.VI6853 
-95692 
.95972 

-98937 
.V4238 
,92448 
.PI329 
.90602 
.92560 
-93287 
.94686 
-94909 
-95860 
.v7930 
,98321 
.v3902 
-94909 
.PO994 
.91385 
.92224 
.93175 
-93847 
-95804 
.96252 
.94238 
.93902 
-921 12 
.91050 
.91833 
.93231 

566.1 
580.1 
600.t 
615.: 
633.1 
562.1 
561.1 
561.5 
573.f 
588.5 
604.1 
615.1 
619.5 
624.8 
574. I 
566.5 
587.1 
609.8 
622.8 
578. I 
576.5 
569. I 
564. I 
570.8 
574.8 
597.8 
606.5 
608- I 
502.1 
511.5 
588.5 
585.8 
570. I 
582.8 
502.5 
503.8 
515.8 
577. I 
569. I 
570.5 
580.1 
597.5 
503.1 
503.8 
579.5 
517.5 
547. I 
560.8 
553.5 
i76.8 
,Ob. I 
B38.1 
351.8 
046.5 

,69. 1 
i66.8 
~ 7 2 . 8  
i85.1 
510.1 
~ 2 4 . 1  
t30.5 
530.5 
t37.5 

889.8 
164.1 
158.8 
161.5 
711.1 
96.8 
14. I 
28.8 
29.1 
,39.8 
88. I 
87.1 
63.1 
71.1 
55 .8  
72.5 
91.1 
06.8 
21.8 
33.8 
42.8 
67.5 
66.5 
64.1 
67.8 
87. I 
12.8 

. a 0 3 3  

.a0591 

.00951 

.0121 

.0155' 

.0009I 
.00081 
.00181 
.a036 
.0059; 
.0079! 
.00991 
.010a; . 0 135: 
.0013l 
.0008l 
.0052l 
.0083! . 0 108; 
.00095 
.0008: 
.00101 
.0016: 
.00291 
.0047! 
.0066i 
.00731 
-00681 
.00761 . 0 I07C 
.0008i 
.00061 
.00101 
.00501 
.00601 
.0062C 
.00931 
.00089 
.00138 
.00257 
-00393 
.Or3528 
-00537 
-00469 
.a0655 . 0 I442 
.02911 
.04507 
-03266 
.00623 
.a1146 
.a2416 
.a3526 
.a3036 

. o o o n  

.00168 

.a0385 

.I20917 

.a1576 
-02285  
.a2621 
-02714 
.02517 

.00033 

.a0073 

.00141 

.a0325 

.00660 

.01128 

.a1759 

.a1917 

.a3149 

.00100 
,00057 
,00089 
.OOI21 
,00298 
,00589 
,01055 
,01508 
,01784 
,01657 
,03233 
,00136 
. 00161  
,00289 
,00548 
,00990 
01371 

.02373 

-00 IO I C  
.001781 
.00286t 
-00364L 
.004661 
.00027C 
.000258 
.00054c 
.001082 
-001775 
.002383 
.002986 
.003243 
.004053 
.0004 1 4  
.000258 
.001583 
.002503 
.003243 
.000297 
.000246 
.000312 
.000489 
.000881 
.001424 
.001999 
.002200 
.002047 
.002299 
.003207 
.000246 
.000201 
.000315 
.OO 1502 
.001820 
.001859 
.002809 
.000267 
.000414 
.000770 
.001178 
.001583 
.001610 
.001406 
.OO I9  6 5  
.004323 
.008726 
.O 135 IO 
.a09790 
.001868 
,003435 
,007242 
.010570 
,009 IO 1 

.000231 
,000501, 
I 00 1 1  54 
.a02749 
.004724 
,006850 
,007857 
,008136 
,007545 

000099 
000219 
000423 
000974 
001978 
003381 
005273 
005746 
007113 
009439 
000300 
000171 
000267 
000363 
000893 
001766 
0031 62 
004520 
005348 
004967 
009691 
000408 
000483 
000866 
001643 
002968 
0041 IO 

-9462 
.9428 
.9574 
.9669 
-9787 
.9703 
.964l 
-9529 
.9495 
.9512 
.964l 
-9792 
-9865 
.PO31 
-9882 
-9714 
.9473 
-9781 
.97878 
.997I '  
.PPI5  
.9764* 
-9613 
.9512 
-9361. 
-9613 
.9618' 
-9792, 
-9602 
.97251 

I .0078: 
1.0061! 
-97361 
-9467; 
.97081 
.9764l 
.97751 
-98091 
.9655i 
-94785 
.93941 
.9607i 
.96631 
.97251 
.9389> 
.95461 
-97811 
.9966! 
-99715 
.9378( 
.94396 
.9719t 
.98543 
.98711 
.01679 
-00161 
-96862 
-96077 
.94453 
.93836 
-94789 
.96302 
-97198 
.97590 
.PI814 
.a0727 
-99327 
.95741 
.94284 
.93052 
.PI875 
.94004 
.95125 
.96526 
.97086 
-97478 
.99831 
.99159 
.PSI81 
.96189 
.92604 
.92772 
.93612 
.94845 
.9574l 
.97646 
.97870 
-94957 
.94789 
.93444 
.92211 
.93052 
.94733 

5 = 12 

576. 
586. 
607. 
624. 
636. 
583. 
580. 
576. 
585. 
596. 
613. 
628. 
634. 
638. 
597. 
584. 
591. 
624. 
632. 
600 .  
595. 
590. 
5 8 5 .  
583. 
583. 
611. 
622 .  
623.' 
612.' 
627. 
602.' 
602.1 
585.1 
591. 
617. 
618.1 
629. 
589.1 
580.1 
578.1 
587. 
605.! 
613.1 
615.1 
586.f 
617.1 
646.t 
bbb.! 
663.1 
581.1 
605. I 
639.5 
656.f 
657.5 
605.1 
595.f 
580.5 
58l.f 
578.1 
597.1 
611.1 
635.8 
637.8 
643.5 
657. I 

591.8 
574.1 
567. I 
566.8 
575.1 
512.8 
624.1 
633.8 
652.8 
b59.8 
506.5 
595.1 
570.1 
580.5 
563.1 
577.8 
597.1 
519.8 
525. I 
549.5 
555.8 
i71.1 
i72.8 
i67.8 
,72.5 
~ 9 1 . 5  
b12.5 

601.e 

3 lb/s 

.002f 

.0045 

.GO75 

.011f 
-0144 
. O O O f  
.0008 
.a015 
.C032 
.0054 
-0079 
.a103 
.0115 
.a128 
.0011 
.0012 
.DO48 
.a093 
.0112 
.0008 
.0011 
-0017 
.0023 
-0032 
.OW7 
.a065 
.0091 
.0082 
.a090 
.GI04 
.0005 
.0008 
.0012 
.0050 
,0077 
.0074 
,0095 
.0010 
,00141 
,00281 
,0045 ,  
,0061 
,0074 
,00681 
,0049 
,00961 
.0170< 
,02841 
,0217' 
0046 
0080' 
0143: 
Ol9l i  
0208: 
0003: 
0002' 
00071 
00 141 
00301 
00601 
01011 
0143( 
01741 
02231 
0249( 
0005i 
0004l 
0008C 
00121 
0027t 
00511f 
00959 
0146C 

02652 
05035 
00 I45 
00086 
00089 
00127 
00254 
00493 
00851 
01323 
01652 
01804 
04432 
00 I20 
00155 
00246 
00472 
00819 
31235 

oieae 

.0008C3 

.001*89 
-002371 
-00355C 
.004346 
.000243 
.000243 
.000*56 
.000975 
.001627 
.a02395 
.003115 
.0034 5 1 
.003865 
.000357 
.000360 
.001444 
.002806 
.003367 
.000246 
.000348 
.000531 
.000690 
.a00975 
.001429 
.001975 
.002746 
.002470 
.002728 
.003142 
.000168 
.000258 
.000381 
.001522 
.002332 
-002245 
.002851 
.000503 
.000420 
.000840 
.001356 
.001852 
.002230 
.002053 
.001492 
.I302893 
.005120 
.008525 
.a06539 
,001383 
,002'428 
,004301 
,005753 
,006251 
,000096 
,000063 
,000228 
,000420 
.000924 
,001825 
003043 
004310 
005225 
006713 
007473 
000171 
000123 
000240 
000363 
000828 
001645 
002878 
004382 
005666 
007959 
015110 
000435 
000258 
000267 
000381 
000762 
001480 
002554 
003970 
004958 
005414 
013301 
000360 
000465 
000738 
001417 
002458 
003706 



... . . 
I 

.97137 

. 95820  

.96794 

. w u n i  

. P B T P ~  

.99771 

.99026 

. '?I767 
-96278  
.95471 
. 9 6 1 0 1  
.97767  
.98191 
.98855 

. 99427  
1.012oo 

TABLE M. - TABULATION OF HEAT-TRANSFER MEASUREMENTS 
FOR CONFIGURATION 4 - Concluded 

(d) M = 4.65; pt,nom = 12,240 Ib/sq ft 

571.1 
510.1 
583.8 
597 .8  
611.5 
583.8 
519.8 
5 1 3 . 5  
510.1 
514.1 
586.8 
603.8 
612.8 
616.8 

583.8 
593.8 

'hermo 
couple 

.94504 

. 97996  

1 . 0 1 7 1 1  

. 99656  

.97939 

. 96565  

.94160 

.96336 

. 96965  

-97423 
.99313 

. w 3 1 3  

1.01200 

. q n 5 6 8  

1.02628 
1.02800 

. P P ~ T I  

.95191 

.98168 

.99599 
1.00000 
1.00285 

.P6336 

.94733 

. 9 6 5 6 5  

. 91481  
- 9 8 4 5 4  

.96164 

. 9 7 7 6 7  

.99828 
1.00514 

.95VV2 

.95420 

. P I 5 9 5  

.99198 

1.04629 

.9n626 

.9601rq 

. w n 2 8  

4 
5 
6 
7 

9 
IO 
I I  
12 
I 3  
I4 
15 
16 
I T  
10 
I9 
20 
21 
22 
23 
24 
2 5  
26  
2 1  

29 
30 
3 1  
32 
33 
34 
35 
36 
3 1  
38 
3 9  
40 
41 
42 
43 
44 
45 
46 
47 
50 
51 
52 
53 
54 
55 
56 
5 1  
58 
59  
60 
6 2  
63 
64 
6 5  
6 6  
6 7  
6 8  
6 9  
70 
T I  
7 2  
1 3  
7 4  
75 
7 6  
7 1  
7 8  
7 9  
80 
81 
8 2  
u 3  
84 
8 5  
86 
87 
U 8  
09 
90 
91 
v2 
93 
94 
9 5  
96 
9 7  

n 

28 

570.5 
611.5 

599 .8  

5 8 6 . 5  
578.1 
5 7 4 . 5  
568.5 
591.5 
603.1 

612.8 
628.5 

629.8 

5 9 5 . 8  

616.5 

601.8 
603.1 
585.5 
5 7 6 . 5  
614.5 
626.5 
636.5 
589.1 

574.5 
5 7 2 . 1  
593.8 
607.5 
615.8 

583.1 
604.8 
626.1 
634.5 
5 6 8 . 8  
5 7 1 . 8  
601.1 
6 2 1 . 1  

6 1 0 . 8  

5 7 9 . 8  

568 .8  

623.8 

ec4t2-0 
m' = 45.0 ; Tt = 675 R, 

. 9 9 2 5 5  

.98168 

. 9 5 7 6 3  

.94332 

. 97023  

. 9 8 3 3 9  

.99942 
1.b1200 
1.02286 
I .00628 
.08053 
.96619 
.95420 
. 93817  
. 9 5 9 3 5  
- 9 1 2 5 2  
.99OUC 

1.00285 
1.01428 
1.01028 

. 9 7 6 5 2  

.99141 
-95534 
.95591 
.96393 

.~521*6 

1 . 0 0 1 1 4  

pt = 12,2 
I 

582.1 
577 .8  
569.1 
574.1 

608.8 
6 2 0 . 5  
634.5 
652.1 
600.1 
590.1 
5 7 8 . 5  
571.1 
565.8 
561.1 
593.1 
611.8 
626.5 
639.8 
656.8 
593.5 

574.8 
584.5 
566.1 
5 7 6 . 5  
593.5 

5 8 8 . 5  

5 8 6 . 8  

0 Ib/sq 
~ 

.On103 

.on2 1 7 

.00334 
-00523 
.00619 
.00059 
.a0066 
. 00013  
.00164 
.00216 
-00426 
. d o 5 6 1  
.On631 
.00711 
.on077 
.on107 
. n o 1 5 1  
.00692 
.00199 
. 00103  
.00101 
.00115 
.00144 
.no212 
.00349 
.00493 
-00639 
.00137 
.uO853 

.00068 

.ooov5 

.on385 

.00720 

.00820 

.00970 

.00088 

.00103 

.00222 

.OJ341 

.on520 

.00658 

.00691 

.on194 

.00353 

.do537 

.00641 

. 00707  

.00190 

.on312 

.00488 

. 0 0 5 1 1  

.00678 

.00045 

.00018 

.00104 

.00202 

.00380 

. 0 0 5 9 7  

. 0 0 7 2 8  

.00920 

.lJ1030 

.01433 

.00060 

.on179 

.00183  

.00248 

.00425 

.00648 

.00903 
-00995 
.01198 
.01665 
.On085 
.00081 
.00101 
.00119 
.00205 
.00314 
.00590 
.OD815 
.00949 

.01965 

.00085 

.on112 

.00110 

.On325 

.00560 

.on880 

. o o o ~ n  

. ~ o o n i  

.oionk 

.000308 

.000648 

. 0 0 0 9 9 7  
-001562 
.001848 
.000176 
. 0 0 0 1 9 1  

.000490 

.000824 

.001272 

.On1693 

. 0 0 1 ~ 0 2  

.002123 

.000230 

.000320 

.001048 

.On2066 

.002386 
-000308 
.000302 
.On0343 
.000430 
.000635 
.001042 
.001412 
.001900 
.002201 
.002547 
.On2628 
.000203 
.000203 
.000284 
.001150 
.002 150 
.002449 
. 0 0 2 8 9 1  
.00026J 
.000108 
.000663 
.OO I036 
.no I553 
.DO1965 
.002063 
. 0 0 0 5 7 9  
.OO I054 
.001604 
.001914 
.002111 
.000567 
.000932 
.001451 
. 0 0 1 1 0 5  
.002025 
.000128 
.no0233 
. 000311  
.000603 
.001135 
.001183 
.002174 
. 0 0 2 7 4 7  
.003100 
. 004279  
.000242 
. 0 0 0 1 1 9  
.no0535 
.000546 
.000741 
.On1254 
.on1935 
.002696 
.002971 
.On3577 
.004972 
.000254 
.000242 
.000302 
.on0355 
.000612 
.001111 
.001762 
.002434 
-002834 
,005237 

.000254 

.000334 

.000508 

. 0 0 0 9 7 0  
-00 1672 

.ooo21n 

.on5868 
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0 T h s r m o c o u p l s  
* P r e s s u r e  o r i f  i c e  

Nose, c o n i  i g u r a t i o n  2 

r - 0 . 5  
Nose, coni i g u r a t  i o n  2 

0.03 s k i n  ( t y p i c a l )  

ceramic 
" % l a t a r  

T y p i c a l  thermocouple i n s t a l l a t i o n  

-z-%-4. C o n f i g u r a t i o n  1 

X ,  

P l a n f o r m  v i e w  ' L r . 0 . 5  

P r o f i l e  v i e w  Base v i e w  

( a )  Oo dihedral. 

Figure 1.- Thermocouple and pressure-orifice locations on models. ( A l l  dimensions a re  i n  
inches unless otherwise indicated.) 



Nose, c o n f i g u r a t i o n  4 

P l a n f o r m  v i e w  

C o n f i g u r a t i o n  3 4 J 2 p - - - - 4  

w r:O. 

T h e r m o c o u p l e  + P r e s s u r e  o r  i f i c e  

l p o n  A - A  

Nose, c o n f i g u r a t i o n  4 

P r o f i l e  v i e w  

Conf i g u r a t  i o n  3 
Q 2 4 . 3 O  

S e c t i o n  B - B  / 

(b) 24.3' dihedral. 

Figure 1.- Concluded. 



(a) Configuration 1. L-59-1674 

(b)  Configuration 2. 1-59 -1683 

Figure 2.- Ins ta l la t ion  of models i n  wind tunnel. 
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(c) Configuration 3. L-59-1684 

(a) Configuration 4. L-59-1679 

Figure 2.- Concluded. 



Figure 3 . -  Variation of wing effective geometry with angle of attack. 
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a t = 7 . 5 0  

a'=15.0° a '  = 2 2 . 5 O  

(a) M = 3.51; R = 2.90 x lo6. L- 64-3040 

Figure 4.- Typical schlieren photographs of configurat ion 1. 



a f = 3 0  .OO 

108 

a 1 = 3 7  .5O a f = 4 5  .OO 

(a) Concluded. 

Figure 4.- Continued. 



a 1 = 7 . 5 0  

a 1 = 1 5  .Oo 

(b) M = 4.65; R EJ 2.90 X lo6. 

Figure 4.- Continued. 

a1=22.50 

L-64-3042 



a'=30.0° 

110 

a ' = 3 7  .5O a'=45 .Oo 

(b) Concluded. 

Figure 4.- Concluded. 

L-64-3043 



a1=-37.50 a' = -30. O o  

(a) M = 3.51; R 2.90 x lo6. 

Figure 5.- Typical schlieren photographs of configuration 3. 

L-64-3044 
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a1=-22.50 

a t =  -15 .Oo 

(a) Continued. 

Figure 5.- Continued. 
L-64-3045 
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a J = 7 . 5 O  

a ’  = 22 .?io 

(a) Continued. 

Figure 5.- Continued. 

L-64-3046 



a’=30.0° 

a’ =37.5 O 

(a) Concluded. 

Figure 5.- Continued. 

a’ = 45.0 O 
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a1=-37.50 

(b) M = 4.65; R - 2.90 X lo6. 

Figure 5.- Continued. 

a' = -30.00 

L-64-3048 



a1=-22.50 

116 

a'= -15 . o o  a '  = -7.5 0 

(b )  Continued. 

Figure 5.- Continued. 



a 1 = 7 . 5 0  

a '  =15 . O o  a 1 = 2 2 . 5 0  

(b) Continued. 

Figure 5.- Continued. 

L-64-3050 



a’=30.0° 

a1=37.5O 

(b )  Concluded. 

Figure 5.- Continued. 
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a ’ = 1 5 . O o  a ‘  = 20 .Oo 

( c )  Planform view; M = 3.51; R = 2.90 x lo6. 

Figure 5.- Concluded. 

L-64-3052 



a'=15.0° 

a f = 7  .5O 

a '  = 22.5 O 

L- 64-3053 

Figure 6.- Typical schlieren photographs of configuration 4. M = 3.51; R = 2.90 X lo6. 



a’=30.0° 

a’ =37.5O 

Figure 6.-  Concluded. 

a’=45 .Oo 

L-64-3054 
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4 s '  
0 0.113 

: e s  
sym 

i n  
i m e t r y  

x/D 

(a) M = 3.51. 

Figure 7.- Effect of angle of a t tack  on pressure-coefficient distribution normal t o  wing leading edge 
of configuration 1. R = 4.00 x 106. 
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x/D 

(a) Concluded. 

Figure 7.- Continued. 

es i n  
symmetry 
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(b) M = 4.65. 

Figure 7.- Continued. 
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I s y m b o l :  
i a t  Ed2 
101: orifices i n  
. p l a n e  o f  symmetry 
e q .  ( 3 ) )  
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j ,, 
I 

X/D 

s/s' 
o 0.113 
0 .442 
0 .818 

Half-solid symbol :  

S o l i d  symbol :  o r i f i c e s  i n  u2 o r i f  i c e s  a t  

v e r t i c a l  p l a n e  o f  symmetry 
T h e o r y  ( e q .  ( 3 ) )  

Il 
jli 

19 

- I 
1 

(b) Concluded. 

Figure 7.- Concluded. 
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s/s' 
o 0.113 

.442 

C P  

H a l f  -sol i d  symbol  : 
o r i f  i c e s  a t  ~ p / 2  

S o l i d  symbol :  o r i f i c e s  i n  
v e r t i c a l  p l a n e  o f  symmetry 
T h e o r y  ( e q .  ( 3 ) )  

/I 1 ,  

- 2  -1 0 

x/D 

1 4 

a ' = - 4 5 . 0 °  

x ' = - 3 7 . 5 0  

7 
I 

(a) M = 3.51. 

Figure 8.- Effect of angle of attack on pressure-coefficient distribution normal to wing leading edge 
of configuration 3. R Ei: 4.00 x 106. 

126 



5 / 8 1  

0 0.113 
.442 
.E18 

Half-solid symbol: 
orifices at E d 2  

Solid symbol: orif 
vertical plane o 

- Theory (eq. (3)) 

- 5  

I 

I, 

-4  

ic 
f 
18s in 
symmet 'r 

I 5 6 7  

(a) Continued. 

Figure 8.- Continued. 
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o r i f  i c e s  a t  E 
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(a) M = 3.51; R = 4.00 x 106. 

Figure 11.- Effect of nose bluntness on CP distribution along windward center l i ne  and wing leading 

edge of models x i t h  00 dihedral. 
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( a )  I n  plane perpendicular t o  ridge l ine .  

Figure 19.- Wing geometry. 
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Figure 19. - Concluded. 
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