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Abstract: First test of a certain launch vehicle power system was conducted at the new generation
launch vehicle power system test stand. During the debugging of blow-off in the fuel dome of the
engine, it was found that the blow pressure in the cavity was too low to meet the test requirements.
Based on introducing the constitution of blow-off system and debugging method of utilizing the
orifice plate to simulate backpressure in blow-off path of the engine, the causation of low pressure in
blow-off path is analyzed, by which the reason is revealed that the resistance coefficient of the rated
blow-off flow of orifice plate simulation or the air supply pipeline is too high. By flow coefficient
calibration of orifice plate and the flow resistance calculation of the pipeline, it is affirmed that high
flow resistance coefficient of the air supply pipeline is the main factor that leads to the low blow
pressure of the cavity. Some pertinent measures were adopted to optimize the gas distribution system
and decrease flow resistance of the pipeline. Therefore, the inflation pressure and volume of gas
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source were confirmed. The analysis results ensure the success of power system test. With the

measures, the flow resistance loss was decreased by 47%.

Keywords: gas distribution system; flow resistance property; flow coefficient of orifice plate
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Fig. 1 Diagram of blow—off system for engine fuel dome ~
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Tab. 1 Debugging results of blow-off path of engine fuel dome
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Fig. 2 Principle diagram of sound velocity nozzle calibrating system for orifice plate calibration
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Tab. 2 Test data and results of calibration for orifice plates
LR B 7R p1 /MPa T /K p> /MPa c
80 - 298.6 3.88 0.954
FLARMES d,=2.3 mm 5.0 296.8 243 0.950
8.2 296.3 3.78 1.004
5.1 299.7 24 0.984
FARMEER d,=2.3 mm 35 299.3 1.68 0.965
3.0 299.1 1.40 0.992
4 4B di=1.4 mm 5.06 297.2 1.817 0.870
- FURFEAR 8.2 296.2 2.98 0.887
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Tab. 3 Mass flow of orifice plates under working pressure

=2.3 0.969 297.2 0.210 0.220
d=23 0.980 299.4 0.211 0.220
d=14 0.879 296.7 0.0705 0.070
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Tab. 4 Calculated results of flow resistance in pipeline
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Fig. 3 Curve of blow-off pressure in
fuel dome after optimization
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Fig. 4 Curve of blow-off pressure in
fuel dome during power system test
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