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Abstract: Some experimental investigations have been done on a direct-connect test bed.

The experimental investigation is aimed at exploring factors that affect unchoked ducted rocket

combustor efficiency. Aluminum/magnesium-Joaded fuel+ich HTPB ( Hydroxyl T erminated

Polybutadiene) propellant was used. T he effect of factors, such as air/fuel ratio, dome height, an—

gle of gas injector on performance of the combustor and the engine was examined- In a definite

range of air-fuel ratio, with the increase of airfuel ratio, combustion efficiency increases. After

airHuel ratio reaches some definite pont, further increase of air-fuel ratio, a decrease trend of

combustion efficiency is observed. Decreasing the dome height increases combustion

efficiency.

The impinging jet injection device improves combustion efficiency. If the fuel streams impinge

with the airstreams directly at the exit of air-inlet, it makes negative effect on combustion effi-

ciency.

Key words: aerospace propulsion system; ducted rocket motor; integral ramjet rocket;

combustion process; combustion experiment; side dump com bustor
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Schematic of connected—pipe experiment system
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1
Tablel Experimental case for the effect of Air/fuel ratio

Nel No2 Ne3 No4
/(mm/s) 3.8198 4.068 5 1.598 5 0. 928 7
/(kg/s) 0.025 1 0.022 1 0.005 5 0. 005 4
/(kgl s) 0.254 4 0.330 1 0.161 6 0.190 5
10 15 29 35
/MPa 0.7126 0.862 1 0.263 1 0.278 5
/MPa 0.704 3 0.824 0 0.264 7 0.281 1
/(m/s) 872.769 8 810.219 1 746. 755 7 676.243 5
/ (m/s) 1 111. 400 998. 402 0 838.081 7 804.616 0
1% 78.53 81.15 89. 10 84. 4
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0.7 %\ Table 2 Experimental case for the effect
s 0.6 of dome height
£ 0s
0.4 Nel Ne2
03
02 / (mm/ s) 3.456 5 3.702 0
PR A S /(kg/s)  0.017 7 0.017 8
0 15 20
° s 1{ /(kgl/s)  0.2555 0.262 8
If
(;) 14.445 8  14.746 1
/MPa 0.682 2 0.672 8
/MPa 0.677 3 0.666 8
2 10Ga ) 13(b ), /(m/s) 858.7117  822.8339
(P.) (Pran)

/(m/s) 1007.300 1001.6470
! % 85.25 82. 15
)/ mm 53 94

Fig.2 Pressure characteristics in secondary
combustion chamber (Pram) (

and gas generator (P,)
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Table 3 Experimental case for the effect of fuel injector
Nel Ne2 Ne3 Ne4 Ne5
/ (mm/s) 4.068 5 3.819 8 3.634 4 3.420 7 4.449 1
/(kg/s) 0.022 1 0.025 1 0.017 3 0.015 9 0.024 0
/(kg/s) 0.330 1 0.254 4 0.252 8 0.261 4 0.349 4
14.909 0 10.146 0 14. 608 3 16.3900 14. 552 6
/ M Pa 0.832 1 0.712 6 0.697 3 0. 679 6 0.9610
/ MPa 0.824 0 0.704 3 0.690 5 0.674 0 0.9551
/(m/s) 810.219 1 872. 769 8 885.278 1 841.8309 885.995 0
/(m/s) 998.402 0 1111.400 0 1004.098 972.8819 1005. 190
! % 81.15 78.53 88. 17 86. 53 88. 14
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