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Measurement of transient velocity field at exit zone -of

valve pulse jet engine
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Abstract: Advanced TR-PIV (time-resolved-particle image velocimetry) system was
used to measure transient velocity\field at-a_Helmholtz-type valve pulse jet engine exit zone.
Test results indicate the cyclical evolution process of velocity field and pressure at the exit
zone of valve pulse jet engine, and the maximum time-averaged velocity of the engine is not
at the nozzle’s exit. Thé vorticity and duration in the exhaust stage was stronger than that in
the inspiratory.stage. Measured velocity field shows that transient high-temperature combus-

tion gas does not fully expand at the exit plane, but continues to be expanded at the follow-

ing exit zone, which is disadvantageous for improving the performance of pulse jet engine.
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Fig. 1 Structure of valve pulse jet engine
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Fig.2 Test bench for flow field measurement
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Fig. 4 Time-averaged velocity vector distribution and axial
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Fig. 5 Velocity vector distribution at t=0ms
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Fig. 10 Velocity vector distribution at t=5ms Fig. 12 Isoline of two-dimensional vorticity at t=0ms
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Fig. 13 Isoline of two-dimensional vorticity at t=1ms
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Fig. 14 Isoline‘of two-dimensional vorticity at t=2ms
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Fig. 15 TIsoline of two-dimensional vorticity at (=3 ms
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Fig. 16 Isoline of two-dimensional vorticity at (=4 ms
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Fig. 17 Isoline of two-dimensional vorticity at t=5ms

level 1 2 3 4 5 6 7 8 9 10
Vorticity/107% s' -4.0-32-24-1.6-08 0 08 1.6 2.4 32

150 -
120 | f ~—
- A
g 0F /\Qﬁ% ){
gw?géf
305. r’f“ __%,_5 -

0 30 60 90 120 150 180 210 240

x/mm

B 18 1=6ms “H4ENE LK

Fig. 18 Isoline of two-dimensional vorticity at t=6ms
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