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Numerical Smulation of L-iquid Injector Dynam ics

YANGL i-jun, ZHANG Xiang-yang,
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Abstract: In order to'study thedynam ic characteristicsof liquid rocket engine injectors, the-
oretical analysis has been carried out for the plane orifice and centrifugal injectors " Fregquency
M ethod" was used for‘the‘numerical smulation of the injector dynamics The results show that
w ith the increase of-pulse frequency, the flux sving of the plane orifice and centrifugal injectors
decreases and the phase shift increases W ith the increase of presaure, the flux sving increases and
the phase <hift decreases U nder the same oondition, with the increase of the plane orifice
injector’ s length or the geometric characteristics of centrifugal injectors, the sv ing decreases and
the phase shift increases W ith the increase of the gout length of centrifugal injectors, the phase
shift increasesw hile the sving is not affected renarkably. These results agreew ell w ith foreign

investigations and establish the basis for further study.
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Fig 2 -Centrifugal injectors
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Table 1 Parametersof example njectors
/ /kg/m? /m?s /Pa
20 998. 2 1.003x 10 © 2.18x 10°
L /mm 4 10 12
R/Mmm 1 1
d/Mmm
d/Mmm
d/mm
/mm 10 14
/mm 18.4
/mm 0.6 19.5 20.7 23.7 25.2
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Fig 3 Calculated reault of orifice injectors
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Fig 4 Calculated result of orifice injectors vs investigation of B azarov
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Fig 5 Calculated result of sving vs frequency and phase vs frequency
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Fig 6 Calculated result of centrifugal injectorsvs investigation of B azarov
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