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Anaysison static characteristics of reverse
balanced pressure reducing valve

You Yurong, Zeng Weliang
{ Shaanxi Power Machine Design and Research Institute, Xi’ an 710100, Chinal

Abstract: A PRV dtatic characteristics methematical model was developed by analyzing the
nonlinear factors—rictional and fluid dynamic forces that influence the PRV regulate accuracy.
Calculation results accord with experiment results, it indicates that frictional and fluid dynamic forces
have some influence on the static characteristic deviation of PRV. Specid attention should be paid on

frictional and fluid dynamic forces during the design process.
Key words: pressure reducing vave; static characteristics; nonlinear factors

C _— b 1 F _— 1 N

D — . mm A — . mm?

P — » MPa X — “ » mm
. 2005-03-10; . 2005-04-15.

C1978— X 1



16 2005 31
k — : E —O » MPa
R — » J(kg* K) e —O :

T — : K M — Poisson .
K — » N/mm h — , Jkg
X — + mm q — + rad
a2 — a—
ul — fr —
1 — “ fl —
2 — % 0 —
o—O s —
k — ) —
ve — mb0 —
st — t —
1 a
= 1 - ;
’ B [ o
¢ P
! P i- e '1_
a .:-.
I 1 P,
1 il —-—
1 5
. B
{ 0~~110g/s} — 5
’ 1
1- :2—0 :3—
4- 5— :6- 7-

Fig.1

Diagram of reverse balanced PRV
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Fig.2 Diagram of fluid dynamic force anadysis :
: 4.0~30.0MPa;
: 2.1MPa.

6.0mm '
30.0MPa 4.0MPa
! 1 1u

— &P, 6 4
., =Cy AVRT] (}_a+ (8)
ePo

(1)

L —d

g
EXT
NH—®
Bl

DK<
R BRI

3
Fig.3 Diagram of PRV experiment system



1
Tab.l Experiment results & calculation results of PRV static characteristics
D]_ D2 D3
M Pa / / /
M Pa MPa (%) M Pa /MPa (%) M Pa M Pa (%)
4 2.216 2.214 -0.090 2.073 2.076 0.145 2.024 2.024 0
7 2.218 2.215 -0.135 2.095 2.094 -0.048 2.052 2.048 -0.195
9 2214 2.213 -0.045 2.098 2.097 -0.047 2.056 2.053 -0.146
11 2.210 2.210 0 2.097 2.097 0 2.056 2.055 -0.048
13 2.205 2.207 0.090 2.095 2.096 0.048 2.053 2.055 0.097
17 2.198 2.200 0.091 2.090 2.092 0.095 2.050 2.052 0.097
20 2.191 2.194 0.137 2.086 2.088 0.096 2.047 2.049 0.098
24 2.186 2.186 0 2.083 2.082 -0.048 2.046 2.043 -0.147
28 2.178 2.178 0 2.077 2.075 -0.096 2.042 2.037 -0.245
30 2174 2.174 0 2.076 2.072 -0.193 2.036 2.033 -0.147
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Fig4 Comparison between calculation results and experiment results
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Fig.5 Influence of main parameters on pressure characteristics
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