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Qi(t) li=0= Qo (42)
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RA = PA+ GLQA, (55)
Sit= ab+ Ra t (56)
(52)
al.(Qp— Qp) - (Pp— Pp)+ Ra 1Qp= 0,
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(54) (57)
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ho= 2m, hoi= 3m,
= 830kg/m’, = 35 10°m’/s,d= 0.149m, = 0.005m, = 0924 e= 2 10"Pa,
K= 12 10°Pa , ;j=01,23 110
n= 300, (MOC) 1
1 (MOC)
P 0 10 20 30 40 50 60 70 80 90 100 110
t/ s’ Q
Qu 2.76 2.76 2.22 2.22 2.2 2.22 2.2 222 2.2 222 2.2 2.22
9.0
Qr 2.76 2.49 2.22 2.22 2.2 2.22 2.2 222 2.2 222 2.2 2.22
Qu 2. 66 2. 60 2. 66 2.66 2. 66 2.66 2. 66 2. 66 2. 66 2. 66 2.2 2.22
89
Or | 266 | 2.66 | 2.66 | 2.66 | 2.66 | 2.66 | 2.66 266 | 2.66 | 266 | 2243 | 2.22
Py | 24417 | 14798 | 13318 | 11 838 [ 10358 8 878 739 5919 4439 2 959 1479 0
9.0
Py | 24417 | 18768 | 13318 | 11834 | 10357 8 880 739 5919 4439 2 959 1479 0
Py | 24416 | 22771 | 21126 | 19481 | 17836 | 16 191 | 14546 | 12 901 | 11257 | 9 613 1479 0
89
Py 24416 | 22771 21 125 [ 19480 | 17 835 16 190 | 14 544 12 900 | 11259 9 612 4719 0
1) T M MOC %) m/h, P
Pa
7
1) ,
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3) (MOC)

[ ]

]  Wylie E Benjamin, Streeter Victor L. Fluid Transients [ M]. New York FEB Press, 1985,32  36.
] ) . [J]. ,1996,15(12): 16 19.
] [M]. : , 1991.

Adamkowski Adam. Analysis of transient flow in pipes with expanding or contracting sections|[ J] .
Journal of Fluid Engineering, 2003, 125(4): 716 722.
Chaiko M A, Brinckman K W. Models for analysis of water hammer in piping with entrapped air[ J] .
Journal of Fluid Engineering, 2002, 124(1):194 204.
Hadj_Taieb E, Lili T. Validation of hyperbolic model for water hammer in deformable pipe|[ J] . J our—
nal of Fluid Engineering, 2000, 122(1):57 64.
Liou Jin C P. Numerical properties of the discrete gas cavity model for transients[J]. Journal of Flu—
id Engineering, 2000, 122(3): 636 639.

[8] , , . _ [J]. ,2002, 23
(6): 627 634.

(9] , , . (J1.

2003, 18( 1): 81  85.

Theoretical Analysis on Hydraulic Transient Resulted
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2 .1 2

DENG Song sheng”’, ZHOU Shao gi', LIAO Zhen fang’,
3 3
QIU Zheng yang”, ZENG Shun peng

(1.Department of Oil Supply Engineering, Chongqing College of Logistic Engineering,
Chon gqing 400016, P.R . China ;
2. Mechanical College, Chongging University, Chongqing 400044, P.R . China;
3. Chongging Petroleum College, Chongqing 400016, P. R. China)

Abstract: Hydraulic transient, which is resulted from sudden inaease of inlet pressure for laminar
pipeline flow, is studied. The partial differential equation, initial and boundary conditions for transient
pressure were constructed, and the theoretical solution was obtained by variable separation method.
The partial differential equation, initial and boundary conditions for flow rate were obtained in accor-
dance with the constraint correlation between flow rate and pressure while the transient flow rate dis-
tribution was also solved by variable separation method. The theoretica solution conforms to numeri-
cal solution obtained by method of characteristics (MOC) very well.
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