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INI'RODUCTI'ON

The followmg report presents data on the flow fleld of a blunted cone .
model, Wthh were obtalned at the request of NASA Johnson Space Center.
The experimental work was performed in the Unlverstly of Texas Supersonic
‘Wind Tunnel. The data obtained consist of surface pressure measurements,
surface oil flow photographs, and schlieren photographs Because of other
commitments, time _15 not available to analyze these da-ta at present. .Ihu_s,
the objective of the report is to 'méke these -data available for others

who may wish to use them.
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EXPERIMENTAL PROGRAM
_ Facility o
The tests were conducted in the UniVersity of Tekas-Super56nic Wiﬁd
| Tunnel. The fac111ty is a two- dlmen51ona1 blow down type wind tunnel,
7u51ng air as a test gas. The test sectlon cross-section dlmen510ns are
width 6.0 in. (15 3 amn.) by helght 7.0 in (17 8 am.). The test sectlon
diverges slightly along 1t5 length to accommodate boundary layer growth
At a free-stieam Mach mumber of § the free-stream Reynolds number

6 6 per £t. (49x10° 6

range is 15x10 to 26x10 to 85x10° per m.). The data
taking period for the high Reynolds mumber is approximately 40 seconds
in duration. | | o

A photograph of a typical test setup is presented in figure 1.

A mercurf filled manometer board was used to measure model surface
pressure data. IOnce the mercury levels reached steady-state during the'
run, the pressure leads were sealed with a knife switch and the pres-
sures read. The maximum visual error in reading the'manpmeter board was
on the order of + 0.02 in. (* 0.05 cm). This corresponds.to a pressure

error of + 0.01 psi. (x 7x10 N/mz).

Nbdel _ _

~The model was a 9.7° half-angle cone with a 0.25 in; {0.63 cm.j

radius sPhérical hoéé cap; The total model length was.2.99 in (7.60 an.).
The model was.fabricated from acrylic ﬁlastic and instrumented with 19

pressure taps. The locations of the taps are presented in table 1. The
zero reference for the axial poSitiph is the nose apex and the zero re-

~ ference for the angular position is the most windward ray of the cone.
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Table 1: Préssure'Tap LoCations_"

Tap no. Axial Position Aﬁgular-Pdsition

{in.) -(cm.)-. . -~ {degrees)
1 4 112 e
2 a4 11z 40
3 .48 1.22  w
4 a6 117 18
5. 43 109 146
6 44 112 178
7 94 2.39 7
8 .94 238 45
9 95 2.41 | 68
10 96 2.4 95
1 94 2.39 119
12 94 2.39 147
13 .92 2.34 188
14 1.89  4.80 e 0
15 1.91  4.85 T
16 1.90  4.82 75
17 C1.94 4.93 119
18 1.89  4.80 150
19  1.89 4.8 | 183
Test Program

The test program consisted of seven runs for each angle of attack.

The Tun sequence was:
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1) surface pressure measurement o ., R
- 2) | free -stream Mach mmber establlslrnent by use of a. pltot probe,
3) side view oil flow photograph ' -

4)' top_\rl_ew 0il flow photograph,

5) bottom view oil flow photograph,

6) side view schlieren photogr‘éph, and

7) top view schlieren photograph.

~ The angles of attack tested were o' = 10° and o = 29. 5 .

Nominal test conditions were: |

stagnation pressure - 250 psig. (1 75x10° N/m )

stagnation temperature - 535°R (297°K)

free-stream Mach munber - 4.88

free-stream Reynolds mmber - 17.4x106 per ft. (5’7){10(j per m)
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RESULTS

No analysis of the data is presented in thJ.s report.

The surface pressure distributions are presented as computer 'output |
in tabular form. Tables 2 and 3 present the sm'face pressures. for angles .
of attack of 10° and 29.5° respectlvely The output fomat consists of
the heading, which identifies the run and pertinent parameters and the
surface pressures in tabulated form Defnutlons of the parameter names
follow: ‘

MIDEL, - - mdel_'identification

ALPHA - angle of attack (deg'reés)
IRUN - rtun number |

M - month

IDAY - day of month

UREINF - free-stream unit Reynolds mumber per ft.

FSMACH - free-stream Mach mumber

PINF - free-stream statié pressure as computed from the free-
~ stream Mach mumber (psia.)

PT1 - stagnation pressure in the tunnel stilling chamber (psia.}

PINRM® - pressure measured using an orifice in the tumnel wall
PT2 - stagnation pressure behind a normal shock in the test
section -

*The wall pressure does not represent the free-stream static pres:z’
sure and; therefore, is not nommally used for the data analysis
performed at the University of Texas. Therefore, the wall pres-

sure was not measured.



I - pressure tap number .

CIRC ahgular position of pressure tap (CIRC.?.d- is the most -
| windward ray - degreés): .

AXIAL - axial position of pressure tap (AXIAL = 0. is the model

apex - in.}
P(I) - pressure measurement (psia.). |
PRAT(I) - P(I)/PINF o
PEXP(I) - P(1)/PT2

The data photographs are presented in the following order:

Figure No. o Photograph topic

Y4 side view sﬁrface 0il flow a = 10°

3 oblique 'vieW'surface 0il flow a = 10°
4 top view surface oil flow a = 10°

5 bottom view surface oil flow a = 10°
6 side view schlieren o = 10° |

7 top view schlieren a = 10°

8 side view surface oil flow o« = 30°
.9 top view surface oil flow e« = 30° i
10 bottom view surface oil flow o = 30°
11 side view schlieren a =_30°

12 top view schlieren ; = 309,



Table 2: Surface préssure distributiQn for o =

M0

10

o

MODEL- ALPHA IRUN . IDaY UREINF.
CONE to 3 9 7 1.7410G3E+07
FSMACH PINF PT1 PINFM PT2
4,88 - S.T317SE-01 2.63345E+02 IFr3UTEIEDT  1.78413E+01
I CIRC AXIAL PLI) PRAT(I) PEXP (1)
1 6200 e840 2,49361E+00 4435053E+00 1.39760E~01
2 4000 o440 2,30206E+00 4401634E+00 1,2903VE=-01
3 94200 v480 1.717SBE+Q0 299661E+00 9,6270UE=-02
4 118200 o460  1,35413E+400 2436250E+00 T.58983E=02
5 140400 0430 9.6119HE~01 1467697E20U 5,38749% =02
6 ']78:290 440 Y+0T171E-01 le98271E+00 5008‘)67E-ﬂ2
-7 T200 ¢G40 2,47397E+00 4¢31626E+U0 1,3B8665E=01
8 45400 «940 2,23330E+00 3.8B963TE+«00 1.25176€=01
9 68«0 2950 1.56041E+00 2¢T2240E+0¢ B.T74690E~02
10 95400 «G60  1.21660E+00 2.,12257E+00  6,8l901E=p2
11 11900 «940 B,9734BE-01 145685TE+00 5,0296iE~03
12 147400 0G40 T.30354E-01 1427423E+00 4.09361E-02
13 188400 ¢920 8.04028E-01  1e40276E+00  4,50659E=02
14 0+00 1890 2.8718lE+00 S.01035E+00 1,6096%E=01
15 4600 1.910 2,53251E+00 %+41908E+00 1,4196%€=01
16 15400 14900 1,75196E400 3.U5660E+00 9,81971€=-p2"
17 11900 14940 B.6296TE-Q1 1450559E+00 4.8B369uE=(Q2
18 190+09 1e8Y0  7+94204E=0] 1385626400 4.45149E=02
19 18309 1,890 9,51375E-01 1.65983E+00 5.33243E-902
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Table 3:

MODEL ALPHA IRUN IMC - IDAY UREINF
CONE 29,5 3 : S 7 1+ 747T76E+07
FSMACH PINF PT1 PINFM PT2
4,88 3e75391E-01 2,04363E+n2 I5HIH2IETTT  1.79103E+01
I CIKC AXIAL PLI) PRAT (I} PEXF (1)
1 600 440 B,22397E+00 1.4292BE+01 4,59176f-n1
2 40«00 e4al  6,6178BE+00 1.15015€+01 3,69501E=01
3 F4e00 2480 Le70029F+00 2+96544E+¢90 9,52685E=02
4 1i8.00 2460 1,60314E+00 2./86l18E+00 8,95090E~02
5 146400 2430 5,B1532E-01 1401057£+00 3,23692E~02
6 17800 2440 6.25T3TE=Q]1 1eUBTHNE+U0 3.49373E=02
7 700 2940 8,51866FE+00 1e4B0S0E+01l #.75630E-01
8 4500 340 6,94095F4+00 1420739E+01 3,R7BT79E=p]
9 68400 «950  3,40079E+00 S.91039E+00 1,89B79E=p]
10 95.40 ¢360  1.,6277T0E+00 2482880E+00 9,08808E-0>
11 - 119+900 0540  T.04322E-01 122403E+400 3.,9325UE=(2
12 14700 940 4,9B035E-01 8B.65560E=01 2,7H072E~02
13 1884900 0920 6,55200F-01 14138728400 3,65827E=0p
14 000 1e890 Be4S411E+00 1476236401 4,74258E=01
15 46430 1eS10 7.11395E+00 14236376401 3.97199E=90]
16 71500 14300 3.56778E+00 6420062E+00  1,99203E~01
17 11960 14940 B.41847E-01 1.46309E+00 4,70035E~02
18 150.00 1,890 6,65029E-01 1el5s79E¢00 3.,71311E~p2
19 183+00 14890 B.17289E~01 1+42041E400 4,56324E-(2

Surface pressure distribution for a =

29.5°

ﬁﬁ*ﬁ*#*ﬁﬁﬁﬁﬁ%ﬁ#*ﬁﬁ#4**éuﬁﬁﬁﬁﬁﬁaqan#uiﬁuﬁﬁﬁﬁ##6###*####*&###«
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Typical test setup

Figure 1
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Figure 3:

Top view surface oil flow o = 10°

Figure 4:




Figure 5: Bottom

Figure 6: Side view schlieren o = 10°
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10°

Top view schlieren o

Figure 7:

30°
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Figure 9:
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Bottom view surface oil flow o = 30°

Figure 10:
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Figure 11: Side view schlieren a = 30°

Figure 12: Top view schlieren o = 30°






