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Numerical Simulation Study on Steady State Flow Field of
Supercritical Bypass Discharge Orifice

LIU Yuyang, ZHANG Dongyang, PAN Siyan, ZHANG Hao
(No. 703 Research Institute of CSSC, Harbin, China, Post Code: 150078)

Abstract; In order to realize the structural design of orifice between stages of bypass discharge box and
obtain the throttling characteristics of the supercritical discharge orifice model in supercritical state,
through establishing a calculation model for the supercritical pressure ratio discharge of the orifice, by
means of 3D numerical simulation, numerical simulation research on the throttling characteristics of the
supercritical discharge orifice model under different emission parameters and different orifice structures
was conducted. The variation of the maximum Mach number and flow rate of the orifice with the expan-
sion ratio, as well as the influence of the aperture on the orifice throttling characteristics were obtained.
The mechanism of the orifice throttling pressure reduction was analyzed. The research results show that
the deviation between calculated result and theoretical result is 1. 04% . Under two extreme operating
conditions,, namely the discharge pressure of 5.0 and 0.1 MPa, the limit flow rates of the orifice with a
diameter of 10 mm are calculated to be 0.330 4 and 0.007 225 kg/s, respectively.
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Fig. 1 Geometric model of orifice
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Fig.2 Global and local mesh images of orifice model
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