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Numerical Simulation of Pressure-Compensated Flow Control Valve
for Water Hydraulics

ocUoUoO*»¥UbOO*WOooooo*xmoooo=*
o Atsushi SHIRAI, Satoru HAYASHI, Toshiyuki HAYASE and Nannan GUO

*MOoOooooo
*Institute of Fluid Science, Tohoku University

OO0O0O0Odnooon (Water hydraulics)d O O [ (Static characteristics)[J 0 0 O O O (Eigenvalue analysis)[]
0000 (Numerical simulation)d 00 O 0O 0O O (Flow control valve)

O0000OOgege-8s770 0000000 2-1-100000000O00O000O
000OO00oOo0o0DoobOO ooooooobooooo o
Tel.: (022)217-52540 Fax.: (022)217-53110 E-mail: shirai@ifs.tohoku.ac.jp

oogoo
gbbooboobooobboobooboobo
gobbooooboooooobooooobooo
dobooboobooooboobobooooobo
gbbooboobooobooogboobobo
gobbooooboooooobooooobooo
doboobooboooooboobooooobo
gbobooboobobobobboobooobo
dobooboooboboooboobooooobo
O Danfoss U0 O OODOOOOOONO Type VOH
3oPMPO000000000O0DO0O0OO0O0OOOOO
gobboooobooooobobooooobooo
gboo0ooobooboboooboobooooobo
gboboobooboooboobboobobo
gobboooobooooobobooooobooo
gdoobobooboobboooboobooooobo
gbobooboobooobooboonoog

gooooon

21000000
uooobboooboooooboooobobog
UbobobOg Figl OO0O0O0O0O0O0O0OOOOO
dodooooooooooooooooo
uboboooboobooboobooabooobg
U0 mOodooobooobobooabooanoog
ubobo 1»1B3oooooooooooooon
U00000 Table1 O OO0
uboboooboobooobooboobboonoo

bobobobobobobobobobon

0ooo
WO _Afp _p 3L | moooa)
dat pL,| ° ;

0oo

dPu_£ L
mew@mzw

u

mMmoooe)



38—

7.3 4—36—»‘
108,4
109,4
G 3/8

(a) Outward"

AAA

T
Q

I
)

] u

~iH |

0
A

(b) Cross-section

Fig.1 Schematic of flow control valve
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Table 1 Parameters

(a) Technical data

14 [MPa]
Max. Inlet pressure 140 [bar]
5.0x 10* [m¥/s]
Max. fl .
ax. oW 30 [I/min]
. 3.33x 107 [m’/s]
Min. fl .
- oW 2 [I/min]
Max. pressure drop 14 [MPa]
across the valve 140 [bar]
. 1.5 [MPa]
Min. pressure drop 15 [bar]

(b) System parameters
1.63% 10* [N/m]
1.75% 10" [kg]

Spring stiffness K
Mass of pressure-
compensated valve m
Initial compression
of spring X
Bulk modulus 3
Viscosity M (293K)
Densityp (293K)

4.13% 10 [m]

2.10x 10° [N/m?]
1.00x 107 [Pals]
9.98x 10? [kg/m’]
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Fig.2 Control volume
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Fig.6 Effect of flow angle 6

on pressure-flow characteristics
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