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N T BEREE SIS IE, Fimr o RRCR SR K R T B S o R, 0 Froki:
(Bnid) v R (1 BIKE) 5 f RO BRRAR T 2 IR ER ) < it 57 D) 2 Bisked s w
N RE R BbR B T Ry 2 BB 5K B s n B ANE IR R s p N ERKIE SR, O B sk & (Arid) 5V
SRR BESE - ( XFR Hamilton 55.7°) .S, S 3R B FUT , 3x BLHRE » 0 A R AR S, Sy 027 Bt
AT, 33 LB TERR VAR i 52 B T AR ) O 3t T A 1) PRI

B (1) M (4) TR Sy, RIF R, FACELH N, %183

dv v

— =— 4y (V
dt ot (W),

g
I

fffv[—p %‘; —pv-(Vv) + V-7 +f}-8vdV -
”S<r-n ~ T)-5vdS = 0, (6)
R H Green x&

ffﬁ VerdvdV = jfs +S‘T'n-8vdS _ J'vaq_ . SVpdV. -
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(1 Bk 5 £19 HICE o PSRRI AR I 2 B ) bt 5w WEEE R B Rt 56, 2 B
Pkt s n, R EI A INE R AL p KSR, O 0 BYika (b)) 5 of) e ™ KX)ol
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JV; FH] Lagrange 7175, 51 A Lagrange &7, 7EJCEK ¢ WA A A 010 ETETCR d AR
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A =- p5l.jn;c) + ,u,(vff]). + U;‘? )n;c) , (54)
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U e
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SEZR 3 U)o e P AT LA P s ] P A — S8R T . 25 3 g 2 ) RS R S A ok
B AR RRAE AR S 12 T2 MR F Euler (BRL) Jrid 2 fENy e AR Sy JE 3 L Ay
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Power Type Variational Principles and Work-Energy
Type Quasi-Variational Principles and
Their Applications

FENG Xiao-jiu', LIANG Li-fu’
(1. School of Environmental and Safety Engineering, Changzhou University
Changzhou, Jiangsu 213164, P.R.China;
2. Harbin Engineering University, Harbin 150001, P.R.China)

Abstract . Since the power type variational principle was established by CHIEN Wei-zang, the
differences and relations between the power type variational principles and the work-energy
type quasi-variational principles in theory and practice have been a hot topic in the academic
circle. According to the Jourdain principle and the d’ Alembert principle, the power type varia-
tional principles and the work-energy type quasi-variational principles were established for the
incompressible viscous flow in liquid-filled systems with the variational integral operation meth-
od, so as to deduce their stationary condition and quasi-stationary condition, respectively. The
applications of the power type variational principles and the work-energy type quasi-variational
principles in the finite element method were studied. It shows that the work-energy type quasi-
variational principles coincide with the d’ Alembert principle and the power type variational
principles do with the Jourdain principle. The power type variational principles directly work in
the state space so that they not only omit some transforms in the time space during the building
of the related variational principles, but also make it convenient to build numerical models for

dynamic problems.

Key words: incompressible viscous fluid; Jourdain principle; d’ Alembert principle; power
type variational principle ; work-energy type quasi-variational principle ; variational
integral operation
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