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Jian-xu College of Water Conservancy and Hydropower Engineering Hohai University ~Nanjing 210098  China

Abstract The elastic models for pipe flow of different patterns based on Taylor’ s expansion commonly used in characteristic
analysis of hydraulic-mechanical system at home and abroad as well as some advances in recent years were reviewed. Case study
was performed to analyze the characteristic and application condition of other models based on the accurate model for water body in
pressurized pipelines. The result shows that the elastic model deduced from the variation theory and Ritz-Galerkin approximation
method is easy to be decoupled and widely applied and it can give a direct description of high-order hydraulic characteristic of
water body in pressurized pipelines. Finally some main problems needed for further study were put forward.

Key words hydraulic-mechanical system pressurized pipeline elastic model hydraulic characteristic

1.1

1992  IEEE 3

90610027

1982 — E-mail xingyuan929 @ 163 . com

2008 28 1 Tel 025-83786335 E-mail jz@hhu. edu.cn  hitp //kkb. hhu. edu. cn - 91 -


gjq
文本框
DOI:10.3880/j.issn.1006-7647.2008.01.023


1993 Vournas ~ *
5-8
9
1 Il Il
a.
1!
_Hs sinh yI
Gs = 0 s __Z”—cosh VI = — Z.anh 7l
1
Y l Z,
s Hs Qs
1
b. 10-11 1
a; b, ¢, di i=123 sinhx  coshx
Z .sinh 7l _ S as + b; )
cosh 1. 7 o s+ ¢s + q;
c. tanhx
m®2
i) }’l 2i+1
; 21 + 1
G N = H . = - c ':On L 3
Q S ')/l 2i
- 2
1l
d. tanhx
m '
7’1]_[{1 + u 2}
H s i=1 LT
G S = = - Zc n 2
O s {1 + 7L }
e i-0.5mx?
4
92 - 2008 28 1

Tel 025-83786335 E-mail jz@ hhu. edu. cn

I tanhx
I
1
I |l
1.2
IVF
v
a. Ritz-Galerkin
v 14
H s 1 S 271 -1
Cs = Q s “Z“[yﬁg i %+ in?
5
IV’
2
b. “ e ” V 15
H s e I
G s 0 s 2h, [ ois) 6
h“ TI‘
V 1
2
600 m
5.0m
1000m/s 73.0m 116.0m/s
R=0
s = iw 3
3 w
1
1
a V
1 V
1
v

hitp // kkb . hhu. edu. cn



e PRI T — — ST —-— ST

gy PRI oo RV I\
g \ IV 5
= >
w0 i
s —10l ; \ I _ _ £
& -10 \ : \i‘ Q | = lZ('}/ Hl H2 + IZ; lZp ) (
! - +
2 s 1 ﬂ 15 | 20 : :
w f(rad s?) H -H, -1" -1"
8
1 5
Vv “e ? "
Ti l=1 2 3 n
2%‘ -1
i=0
. 5 ar,
) Ode 4
~Ts -2f, O
¢s = =—2hw(1—2 © _T.sfy) Ode _ S o in?,
Qs 1 +e e o 0 de =~ pa¥i 2 i
7 O
0 284 i
Jo 0 ;M- -1
b N 040 __ [, < ima?
1 0 de = DA o 2
O " n
O 142> —1i]m, -
0 l i=1
0
0 gA
IV 0 ; 2n + 1 Hz
H, H,
c Il 1 I\ H,
1 g 1=012
3 D A f a Q
Il I\ 1
11 9
1 Il 1
v 9 v
Il
v
13 e ”
Il I
IV
4
4.1 N
I\
2008 28 1 Tel 025-83786335 E-mail jz@hhu. edu.cn  hitp //kkb. hhu. edu. cn

—1iTi+

Q!

93



4.2

4.3

IV

Ritz-Galerkin %

1 WYLIE E B STREETER V L SUO Li-sheng. Fluid transients

2

in systems M . New Jersey Prentice Hall Englewood Cliffs
1993.

10

11

12

13

14

J . 2004 32
6 661-664.
IEEE Working Group. Hydraulic turbine and turbine control
models for system dynamic studies J .IEEE Transactions on
Power Systems 1992 7 1 167-179.
VOURNAS C D ZAHARAKIS A. Hydro turbine transfer
functions with hydraulic coupling J . IEEE Transactions on
Energy Conversion 1993 8 3 527-531.
JAEGER E D JANSSENS N. Hydro turbine model for system
dynamic studies J . IEEE Transactions on Power Systems
1994 9 4 1709-1715.
HANNETT L. N FELTES J W. Field tests to validate hydro
turbine-governor model structure and parameters J . IEEE
Transactions on Power Systems 1994 9 4 1744-1751.
SOUZA O H Jr BARBIERI N. Study of hydraulic transients in
hydropower plants through simulation of nonlinear model of
penstock and hydraulic turbine model J .IEEE Transactions on
Power Systems 1999 14 4 1269-1272.
PHILIPP B I. HSU C S. Discrete system dominance index for
model reduction J . App Math Modeling 1996 20 6 429-
439.

M .
2005.

SMITH J R ROBBIE ] F. Assessment of hydroturbine models
for power-systems studies J .IEEE Proc 1983 130 1 1-7.
MARGOLIS D L. YANG W C. Bond graph models for fluid
. J of Dynamic
169-175.

networks using model approximation ]

Systems Measurement and Control 1985 107 9

M . 1995.

1991 111 2 197-203.
D . 2006.

J. 2004 5
2007-04-06

49-52.

18

19

20

90
SHEPHERD R. Monitoring

environmental sensing chamber with a wireless chemical

chemical plumes in an

sensor network J .Sensors and Actuators B chemical 2007

121 1 142-149.
J . 2006 3
6-11.
M .
2006.
94 - 2008 28 1 Tel 025-83786335

21

22

23

E-mail jz@ hhu. edu. cn

J. 2003 29 14 599-615.

J.
2005 10 3 372-377.

J. 2003

31 6 694-697.
2007-03-02

hitp // kkb . hhu. edu. cn





