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Measurement and analysis for shock due to the
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Abstract:

injection,

taken with Schlieren apparatus.

Research for bow shock due to secondary gas injection was developed with different points of
Mach numbers and jet angles. Experiments were carried out in two-dimensional rectangular jet for photos

The experimental data obtained from Schlieren photograph were compared with the

results calculated from the blast wave theory.It proved that the shock radium solutions from the blast wave

agreement with the experiments.

Key words: Nozzle [low;

Engine nozzle;

1 31 B

A AR IR 5 7 2 B 1) 3 R BEAT HE TR
B, BATPERENR . MR EBEEE . K
EHLEE PN 2 R AL, — R —TRA K R
TIBAR . W2 CRAN S FIARE ML, anmi iz &
WL AL (PR ) | WA AR RN
UL AU R L S T B AR AR AT T A BB A S 0G
WEE, f) 851 FH AR B TR i B AR A o M 75
. AREAERAT LI UM S AT QSR A FEA L,
X — TR T TR SRR 4T T — e
/N

2 RWHE

EH T3 DA FH S0 22 G 4a 4k H [ o s A )
* UWFBEH: 1999-05-11; 81T HEA:
EEBAMA: N (1974—), &, WitH,

Secondary injection;

Shock wave:; Shock wave measurement
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Fig. 1 Nozzle configuration
1) Injection 1 2) Injection 2
3) Upstream injection 3 nose of equivalent body

4) Pressure orifice of main stream
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Fig. 2 Secondary gas injection test setup
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Table 1 Parameters of the injections

Injector | Throat diameter/ mm | Exit diameter/ mm M aj
1 6.6 8 1. 83
2 5.6 8 2.22
3 5 8 2.47
4 3 4 2.06
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Fig. 3 Typical schlieren photographs
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(a) Equivalent body

(b) Secondery injection

Fig. 4 Tlow model

W 4 g
25k ......... ELY 3 : B
20 a
2} g ® | .
al @ oExperunenlaldata B g B o ﬂﬁmmwdm
s ~-B}ast wave; soluuon 10 I _--Blasl ik solunon
0 i s B R 0 i i i Z ‘mm
0 G.01 0.02 0.03 004 0.01, 0.02 003 0.04 0.05
(a) R6 (b) R10
Fig. 5 Shock shapes
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Fig. 6 Shock shapes
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