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1.0 Introduction 

At supersonic speeds the values of Cillo predicted and measured by the 

N.A.E. were foun::l to disagree with the values m3asured by the N.A.C.A. In an 

attempt to discover a possible explanation for this discrepancy a detailed 

investigation was made in the area of interest and at a Mach number of 1.57. 

The effect_ of tunnel flow angularity was assessed by testing the model 

in both the inverted an:i upright posit ons while the effect of now through the 

rather long and narrow intake duets of the model was determined by testing the 

model with and without fairings CtVer the intakes. 

In addition the effect of duct now on the drag was determined at 

zero lift. 

2.0 Model Tests 
Details of the model and balance are given in Ref, 1. The present 

series of tests consisted in r.easuring the lift and pitching moment through a 

small range of angle of attack near zero, Zero-lift drag was measured on a 

separate single-component balance. The various model configurations tested are 

listed in the table belo.-1. 
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In addition, the effect of boundary layer on <'~ was investigated . -Do 

by placing full-span sand trips, about a 1/4 inch wide, on the upper surface 

of the wing and a 1/4 inch or 5, 5% MAC from the leading edge. 

The intake fairings consisted of wooden blocks covered with plasticine 

which completely enclosed the rampe and extended upstream about 1-1/16 inches 

fran the face of the intake. A photograph of the model with intake fairings 

in place is shown in Fig. l. 

Test Reynolds number was 1.6 x 106 based on wing, mean aerodynamic 

ch~rd. Measurements were made in the ,30 inch tunnel. 

3.0 Uncert.ainty in Results 

~ !0.0030 

~ ! 0 .0020 

Co ~0.0010 

d. !o.o~ 

4,0 Results 

4,1 ~ Tests 

Static stability plots are sha.m in Fig. 2 for the various model 

configurations tested. The ~ values obtained theref'ran are plotted in Fig. 3., 

where they are also compared to the values given in Ref's, 1, 2 and 3, It will 

be seen that, compared to the N.A.C.A. results, blocking the intakes produced 

very little change in CIDo, amounting to a decrease of 0.001. On the other ham, 

inverting the model with intakes open increased Cai by 0.0015 to a valm which 
0 
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was 0.0020 larger than the value given in Refs. l and J. However, these are 

within the tmcertainty limits of the pitching moment coefficient. 

4,2 ct) Tests 
0 

The zero-lift drag results obtained with various model configurations 

and attitudes a.re given in Table I where they are also compared with the results 

of Refs, l, 3, 4, 5 and 6. In the case of the tests reported herein no correction 

for internal duct flow was ma.de due to the small scale of the model. However, 

the measured base pressure was corrected to free-stream static pressure. As in 

Ref, 1, the test model had a 30° nose. 

From Table I the following evidence can be extracted: 

1) The results of the prEent te::.ts indicate that with natural transition • 
' a laminar boundar-<J layer existed over a large part of the wing. Fairing 

the intakes p roduced no appreciable change in Cn . This would suggest 
0 

that drag results obtained with open intakes need not be corrected 

for internal flow through the ducts at the test Mach number. 

2) With a turbulent bourdary layer over the wing, f airing the intakes 

reduced c0 by 0,0014. Further, inducing transition with intakes open 
0 

increased Co by 0.0036 compared to 0.0010 in Ref. 4. This implies 
0 

a snaller laminar region in the N.A,C. A. tests as could be expected 

from the higher test Reynolds number. 

3) With intakes open and induced transition the value of Gr> obtained 
0 

was the same as that of Ref. 4 with the 30• nose and natural transition 

at a Hach number of 1.41, 

4) The measured drag with intakes open was within Z/:, of the value given in 

Ref. 1 and 4% l<Mer than the value given in Ref, 6 where the model was 

upright. 
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5) Urxler the same flow characteristics and model configuration the half­

model technique of Re!, .3 yieJ.ded a drag value within l. 7'/, of the value 

given in Ref, 5, 

5,0 Conclusions 

1) The effects of tunnel now angularity and intake duct flow on~ and 

Co were small and within the experimental error. 
0 

2) Taking into account the differences in flow characteristics as well as 

model confii:,-urations, the actual values of Co measured by the N.A. F.. 
0 

and the N.A..C,A. were in reasonable agreement, 
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Co 
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NACA NACA NAE NAE 
t-fodel Intakes Transition Ref.4 Ref.5 Ref.l Ref.3 

{a) (b) (c) ( d) 

JJpright:. Open Off o.027rl 0.0240 0.0236 
" Faired II 0.0269 
II Open On 0.0280 

!Inverted n Off 0:0215 
II Faired II 

I II Open On 
n Faired II 

I 
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NAE NAE 
Re.f.6 Present 
fe) Tests 

0.0228 

0.0219 
0,0220 
0.0255 
0.0241 

6 (a) M=l.41; Rea2. 7 x 10 ; 50° nose; corrected for intemal drag; base pressure equal 

to free-stream static. 

i: Co =0.0255 for 300 nose. 
0 6 

(b) M=l.60; Re=2.4 x 10 ; 50• nose; corrected for internal drag; base pressure equal 

to free-stream static. 
6 

( c) _M-1. 57; Rem: 1. 6 x 10 ; 30• nose; uncorrected for internal drag; base pressure 

equal to free-stream static. 
6 (d) }1=1.57; Re:::2.7 x 10; 50°nose; corrected for internal drag; no base pressure 

correction required. 
6 

M=sl.57; Re=l.6 x 10; 50° nose; uncorrected for internal drag; base pressure 

equal to free-stream static. 

JGL/.JVT 
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