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Pressure and flow characteristic modeling of water hydraulic axial
piston pump based on variable fluid properties

ZHALI Jiang ZHOU Hua

( State Key Laboratory of Fluid Power Transmission and Control Zhejiang University Hangzhou 310027 China)

Abstract: Considering cavitation due to the high saturationwvapor pressure of water and main fluid properties variation—
with pressure a mathematical model of the dynamic pressure and flow characteristics of a water hydraulic axial piston
pump was built. The model was programmed in a MATLAB /Simulink platform and a prototype of water hydraulic pump
was simulated as an example. The pressure flow and cavitation characteristics of the prototype were analyzed based on
simulation results. The investigation shows_that the average discharge flow of the pump will decrease obvious cavitation
will occur in the cylinder chambers thatvare in suction process flow and pressure ripple will be severe when the inlet
pressure is low. As the inlet pressure increases the cavitation in the cylinder chambers will reduce and only occur in
transition regions between discharge and suction. The internal leakage of the pump is mainly due to the gap flow of the
slipper /swash plate combination and the cylinder block /valve plate combination and the effects of the piston/cylinder—
block can be ignored.
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Fig. 1 Diagram of water hydraulic axial piston pump
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Table 1 Main parameters for calculation on
pressure and flow ° 2 3
p..=1.01x10° Pa p, =
4
D/mm 86. 00 d/mm 23.00 3.60x10" Pa
By /rad 0.13 B/rad 0.26 2 3
w/(rad * S_l) 157. 08 N 9 3
Vo /1070m® 18.34 @ 0.90
kg 1. 41 lo /mm 43.10
C, 0. 60 Ay 11074 m? 1.31
Voo /1070m? 35. 67 by, 0.42 ° 4
kyy 1.09 kys 1.07 5 pu=1 01x10° Pa Din = 3. 60x10* Pa
Apo /1074 m? 0.26 8¢ /um 5
8¢ /pm 10 8y /pm 10 p.,=1.01x10° Pa
Xy 0.25% P, =3. 60
kevi Eevo 3 10* Pa
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Table 2 Main parameters for calculation on variable

fluid properties of water

po /kPa 101. 325 pio/( kg * m™) 997
B, /GPa 2.22 wr/( pPa ¢ s) 896. 0
uy /((pPa ¢ s) 9.02 vy 1.4
M/(kg * mol™") 0.018 R/(J+ (mol * K)) 8.314
T/K 298 pyi /kPa 7.375
Py /kPa 3.168
3
3.1
4

3.2

5 (
1 1 ) o 1
2 3
p.,=1.01x10° Pa  p, =
3.60%10" Pa
3 2 ;
2
1 3
1
o 4 5 p..=1.01x10° Pa
P =3.60x10" Pa
4 0.8 L/
min. 6 7 P, =1.01x10° Pa

P, =3.60x10" Pa
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