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Modeling Analysis on Vacuum Pressure of a Free Jet
Test System with Active Ejector
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Abstract: To simulate the dynamic changing law of the vacuum chamber’s pressure which is the key pa-
rameter of the free jet test system used for solid propellant ramjet, a mathematic model of the free jet test system’s
primary aerodynamic mechanism was established. First, according to the mathematical equation, the simulated
chart of the test system and ramjet article was built. Then, not only the simulated result was compared with the
test result, but also ramjet’ s effect on the chamber’s pressure during its different working phase was compared
with that without ramjet. In the end, the virtual experiment function of variable working condition simulation of
the Mach and height was implemented to study the effects of the total pressure of ejector inlet and ramjet on the
chamber’ s pressure. The results showed that the curve of the simulated chamber’s pressure was consistent with
that of the experimental pressure and this mathematic model of the free jet test system not only could be applied in
well predicting the dynamic changing of the chamber’s pressure, but also could simulate the ramjet’s effects on
the chamber’ s pressure and the variable test condition simulation. This simulation method can be used to predict
the chamber’s pressure or the system s started state for new test condition or new article test and conduct the test
project design and system optimization.
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Fig.1 Schematic diagram of the free jet, ejector, ramjet of the test system
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