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An Experimental Study on SITVC
By

Kuo Tsung-Wu, Masahiro KOHNO

Abstract: An experimental study was made of the flowfield and
the side force when a secondary fluid is injected into a supersonic
nozzle. Main motor was a small solid propellant rocket motor. Fluids
studied were water, Freon-113 and oxygen. The flowfield around the
secondary injection port was observed by means of a Schlieren system.
Shape of shock wave generated by various injectants was measured
and was compared to that by solid bumps. It was shown that the
penetration height is dependent on the injection momentum, and that
the shock angle is dependent on the injectant flow density. The side
force was measured directly with a force transducer. Data on the
relationships of side force to injectant flow rate and to momentum are
presented. The effect of injectant property and the effect of injection
condition are discussed.
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#F-4 SITVC / XVt AIRAL EEREH RIS 2
WA 1R L E [ = & %5 o
it K d; P; w; h B
mm ¢ kg/cm? gauge g/ sec mm deg
X 0.3 10.5 3.3 — 28
30 5.2 1.7 28
50 — 2.4 29
7L 4113 0.3 10.5 — — 24
30 — 2.1 26
49 — 2.5 30
0.4 30 3.4 2.3 —
40 9.0 2.6 33
50 10.1 2.8 33
0.6 20 12.1 2.2 21
29 14.4 3.0 27
40 16.7 3.3 30
50 17.8 3.6 34
B A 1.2 8.5 1.2 — 28
20 3.1 — 34
27 4.8 — 38
42 8.1 — 41
1.5 11 4.9 — 34
17 7.5 — 39
26.5 11.1 — 45
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=H-171C, STEBEORIREFLH-18 1R T. &8, GO, 2IREE DY 2 —L VE
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NRBERT T v b s =5 D NI, BIETH -7 3SEEDORERN 2 KBS k%
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WOWTE, 2K— MEFE2HEA, B—K— NEHEOBEOLE LT 72,

HEE -5, FIHETO/ ANVRARCERICH G b O X3 IR - AR b
DTHL5, HRCBPBOTNVI =T AEKERNLT, / AVEROBESERE—4
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w8 FE
W 28 ok 4 ik K 2545
WRBE 77 2R g/ mole 20.53
BRIE 77 2 - e Bt — 1.228
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-7 SITVC HIE Rt RERET R R
MR 1{E oL i o fi e )
i A dj Py wy Fs
mm kg/cm? gauge g/sec kg
7k 0.4 6.5 2.30 0.06
11.0 4.00 0.10
16.0 5.17 0.12
21.0 6.33 0.15
31.5 7.67 0.23
7 v A > 113 0.3 10.0 1.81 0.24
15.0 2.07 0.28
20.0 2.58 0.31
30.0 3.36 0.37
43.0 4.13 0.42
0.4 9.5 3.62 0.32
19.5 4.65 0.42
29.0 6.46 0.56
44.0 8.27 0.57
0.5 6.0 2.58 0.30
10.0 4.39 0.44
14.0 5.17 0.42
19.5 6.72 0.56
29.0 8.27 0.64
0.6 6.0 4.13 0.33
9.5 8.01 0.52
14.5 10.85 0.64
0.4 (2F—1}) 5.0 3.62 0.32
7.0 5.43 0.48
11.0 8.53 0.64
i F U A 1.3 10.0 1.56 0.27
12.5 2.03 0.21
15.0 2.97 0.20
20.3 5.15 0.10
28.9 7.08 0.02
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