2021 4F 3 A C{ I S s A N Mar. 2021

Ba2E E3W JOURNAL OF PROPULSION TECHNOLOGY Vol.42 No.3

A TRA RSB RL R TR

kA, RESE, THER

(PR TR2E BRSBTS, V195 Al 210094)

 OE. KTARE RO R TR, KR TIRERRI R R SR, @i d 5 Ze)
o BRI R T AR, TR TR B ARSI R AT R, 6T RO BXEAN, Mk
Agaok GRELRESH). Tk, M EE, AR RS Y aK TR B ARSRA T, %
JA Chebyshev Bt B & ik s 42 4] 7 A2 AT KA, A RE, SHREAKRS HABARF B A w4k
ARG ETERFE, HAARKASAATLE, HARKEAGKEM D AT FEAD, PLREEZE
Aol AR RLFIEREMD, MEELHIER, FARRKKFERKRERBDEH KR, SFEHX10
B, HARKKAGRKRELTFH, SARRAANHEE, ARG R EF-HFIEERNEZE TS, Rt
SH T HARR BB T A IE, T HEREY, MAABD SN E R BN M, RAEDEK

KEIF: RFHR; BFRARIIR; KRBT H, Chebyshev Bt & & 7% ; SR AR

RESES: 0358 ERFRINAD: A XEHS: 1001-4055 (2021) 03-0550-10

DOI: 10.13675/j.cnki. tjjs. 190747

Linear Stability of Underwater Supersonic Gas Jet
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Abstract: Linear stability of underwater supersonic gas jet is the core field of underwater propulsion and un-
derwater welding. The linearized small disturbance gas—liquid two—phase flow governing equations have been es-
tablished to study the linear stability of underwater supersonic gas jet. The form of the governing equations indi-
cate that the stability of underwater supersonic gas jet can be affected by the jet’s velocity and concentration dis-
tribution, Reynolds number, relative density and relative viscosity. Chebyshev collocation point method has been
used to solve the governing equations. The calculation results show that the velocity and concentration distribution
of the jet and the relative density are the main factors affecting the stability of the jet. The more flat the velocity
and concentration distribution of the jet, the smaller the maximum growth rate of the jet. The smaller the relative
density, means the smaller the density difference between gas and liquid, the smaller the maximum growth rate

of the jet. As the Reynolds number increases, the maximum growth rate of the jet decreases first and then increas-
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es. The maximum growth rate of the jet approaches a constant when the Reynolds number is greater than 10°. The

jet maximum growth rate—wavenumber curves are highly coincident for different relative viscosities. The stability

of different jet’ s cross—sections also has been analysed. The maximum growth rate of the jet decreases with in-

creasing the distance from the nozzle,, which is shown by the calculation.
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Table 1 First tenth eigenvalues for pipe Poiseuille flow at Re=1x10*, a=1
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Fig. 1 Comparison of eigenvalue distribution for Poiseuille flow in a circular pipe at Re=5x10° and a=1
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Fig. 7 Influence of jet core concentration
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