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Performance Prediction of Small Rocket Engine Combustion

And Estimation of Experimental Results

Jeong Park, Yong Wook Kim, You ng Han Kim,
Yong Gahp Chung, Nam Kyung Cho and Seung Hyub Oh

Abstract

A model for depicting the rocket engine combustion process is presented and basic
experiments near a design point are provided with a FOOF type of unlike impinging
injector for RP-1 fuel and liquid-oxygen. The model is based on the assumption that
the vaporization is the rate-controlling combustion process. The effects of initial drop
size and initial drop velocity are systematically shown and discussed. It is seen that
in the midst of considered parameters the change of initial drop size is more
sensitive to the performance. The proposed model describes qualitative trends of
combustion process well despite of its simplicity.
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Fig. 1 Schematic diagram of heat transfer to

vapor film and liquid droplet
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Fig. 2 Schematic drawing of rocket engine
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Fig 4 Rocket engine photograph
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Fig. 6 Effects of initial drop size on (a)
gas velocity, (b) drop wvelocity, and (c)

mass vaporized.
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Fig. 7 Effects of initial drop velocity on
(a) gas velocity, (b) drop velocity, and (c)
mass vaporized.
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measured characteristic velocity.
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Fig. 9 Signals of engine performance; (a)
chamber pressure and (b) thrust.
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(a) 0.22mm nozzle hole diameter diesel injection

SOg/cm2

50kg/cm’ 100 150 200 250 300 400 500
(b) 0.30mm nozzle hole diameter diesel injection

50kg/cm’ 100 150 200 250 300 400 500
(¢) 0.22mm nozzle hole diameter LPG injection

-

50kg/cm’ 100 150 200 250 300 400 500
(d) 0.30mm nozzle hole diameter LPG injection
Fig. 2 Spray shapes with injection pressure variation
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Table 2 Injection angles with test conditions

Fig. 3 Injection angles measured
at 35mm from the nozzle tip
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Measuring | N y
Position L}:)jlzele Rail Pressure(kg/cm®)
from dia
nozzle ‘
tiptmm) | ™M 450 300 | 150 | 200 | 250 | 300 | 400 | 300
0.22 4 5 5 4 5 5 6 7
35
Dies 0.3 9 11 8 8 8 10 10 i1
el 022 | 13 | 14 | 13 | 13 | 13| 14 | 14 | 14
70
0.3 15 17 18 18 19 19 19 20
0.22 22 22 20 18 17 13 11 9
35
0.3 26 26 22 20 18 17 15 12
LPG
0.22 23 23 20 22 21 20 19 19
70
0.3 24 23 21 24 23 23 20 20
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Fig. 4 Injection angles measured
at 70mm from the nozzle tip




