%20 % % 6H KZRFFMARAZR Vol.29  No. 6
2009 4 11 A Journal of Chang'an University(Natural Science Edition) Nov. 2009

XEHS:1671-8879(2009)06-0093-05

TE 2%

T S (0 e AR AU AR St AR E T 4E 7

AR, LR T

(L ABRo VUSRI BETT 1% T10064; 2. KK BB BEp 799 710060)

O EARBRA AKX G-I AR SR W ds s SRR RS R T
TRBERMEAGES LA THORRIFAEAFTHEADRERN—ERENXZN., R K
ek RARNEENGRIKAF AR AREKFTER AR D HEOR X, M AR R @K
W3R A A A AR RS R ha 69 £ R Bk T FHEGANREM L Gt — P A TN R @R T . F
AN BFESHRERBERE DB ABT R AENGEHE Z,

KR AF IR ELREBTREZR; FTEHABRFL EHKLEZX

FESES U464, 114 Xk tRERD A

Derivation of dispersion relations of liquid film
in sprays by nonlinear stability theory

CAO Jian-ming', FENG Zhen-yu®
(1. School of Automobile, Chang’an University, Xi’an 710064, Shaanxi, China;
2. School of Science, Chang’an University, Xi’an 710064, Shaanxi, China)

Abstract: The dimensionless dispersion relations of instability spray modeling under various phase
angles of the surface waves on film’s two sides are built according to both liquid and gas phase
nonlinear N-S equations, additive control equation and boundary conditions. The results show
that dimensionless dispersion relations are concerned with some dimensionless parameters, such
as liquid Weber number, liquid Euler number, liquid and gas Reynolds number, gas Mach num-
ber. The gas disturbance amplitude difference on two surface waves and both liquid and gas com-
plex eigenfrequency depends on Reynolds number. The wave shapes, breakup conditions, the
most unstable frequency of breakup point, and stability of liquid jet change with these dimension-
less parameters can be researched. 1 fig, 7 refs.
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