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Virtual thermal vacuum test technology of

liquid-propellant rocket engine components
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Abstract ; Compared to the real thermal vacuum test,the virtual thermal vacuum test is able to re-
duce cost and time effectively during the product development. The investigation on virtual thermal vacu-
um test for liquid-propellant rocket engine components is carried out, and the virtual thermal vacuum en-
vironment test platform,which consists of vacuum chamber, heat sink , quartz lamp array and liquid-pro-
pellant rocket engine components,is built up based on the Sinda-fluint thermal analysis software. There is
a great deal of surface-to-surface radiation heat-transfer in the virtual test, which is bound to consume
massive computing resource. This problem is processed based on Monte Carlo optical tracking method. As
to the quartz lamp array ,its heat source characteristics are analyzed ,and it is simplified as a high temper-
ature plate. A proof test is carried out and the results show the accuracy of the model. Finally, taking a
flow adjuster of a liquid-propellant rocket engine as an example, both the actual and the virtual thermal

vacuum experiments are carried out simultaneously. According to the temperature variation during the
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whole test,the maximum temperature variation between the virtual test and the experimental results is less

than 10% during the whole test process,which verifies the effectiveness of the virtual test platform.

Keywords : liquid-propellant rocket engine ;virtual test;optical tracking method jradiation heat-transfer
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Fig. 2 Interior photo of test bed
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Fig.3 System diagram of thermalvacuum test bed
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Fig. 6 Result comparison of test and simulation
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