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Research and Test on Scale Similarity Laws of a Rocket Engine during Underwater Ignition
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Abstract  Through the underwater ignition of rocket engine, underwater vehicles could get more
comprehensive performance advantages and flexible use capability. For underwater ignition of large rocket engines,
direct experimental test requires large funds and a long cycle. Scale test technology is an effective means to study the
performance laws. This paper analyzes the underwater ignition process of rocket engine. Through studying control
equations and scaling criterion, the scaling similarity laws and the main parameter similarity relationships of rocket
engines during underwater ignition are obtained, which provides a theoretical support for the scale test technology of
a certain rocket engine. On this basis, the scale test of engines during underwater ignition is carried out, and the
thrust characteristics of engines under different water depths are obtained.
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Table 1 Comparison of test parameters between engine
model and prototype
S8 JE ALK AL AL % sl
{6 4% /mm 54 18
M 38 T A/ mm 2289.06 254.34
T AR /s 3.4 1.96
HeZyht/kg 221 59.67
REHLE 0.02/0.03/0.04/0.06 0.02/0.03/0.04/0.06
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Fig. 2 Principle of underwater ignition scale test
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Fig. 3 Photo of an engine in underwater ignition scale test
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Fig. 4 Thrust characteristics of engine at different water
depths
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Fig. 5 Variation rule of thrust characteristics with water
depths
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