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ABSTRACT

A numerical analysis for the internal flow was carried out in order to analyze the
leakage flow characteristics inside the damped bypass valve. This research has found that
the valve characteristics became stable at above a specific temperature. Very small amount
of leakage flow was occurred. But there was no effect in temperature. The more
temperature fell, the more maximum pressure rate was increased.
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Fig. 2. Valve Computational Grid

Figure 2004 A AxE AT B
A g Ao AHAA &4 M= 2k 200
‘5&7}], == F= of 707 Aol AA A7= H
o) 0.00491X) 2 AABATH WA 5 4 9
g9 AA 84 Meye o 2809 7, =B FE
oF 957 Zjolm 1™ FHe A =Ar= HUY
0.00481x12 T3t 7gF %5 d9e Y
00129132 AT WE e 2ol
FHHY 27t YHE 2FR S8 9
HEAAE7E 0.040 2] ol AUA] kol Ax FE 2=
a4 stoluds AxE AgsAt 7
AL BAFS 98l W F2 xWd JA FA
0012212, g1 119 Z2& dolol7} 107L
2 FAENR AAS siHdll= Asd AW
(automatic near wall treatment)S A}-&-3} T}
CEXIH w334 7lwe] i mde] gahol
Aess & dadFe] Sxc 7 4xk9
yrol oA sl e Fushs Aoln
W7 Fol AneRe ol gajod yro W
of WHsA 2e g A )

e

mlm

oo

S&

5.:

]

()

_‘EL

N

X

AT

=

e
B

uy =

o

o

I

>,



88 ojAS - AU E - AR - E - =S i 2 T B A

‘\L :

° oo o0t im)

(a) Total view
Fig. 3. Leakage Flow Analysis Domain

o W AR HA =ZAV]= 05um, AU A7
0.1mm, #% A xE 252 2UsA 23
st =& HAssAo A s Rl
= 5729 Tetra Prism Layerg T/d3tdom
ls 737412 dde 1270z QAP HA
El
=

|

Q49 MEE 4,861,54870, AA
A55 2427 2 =& AR AR 21E}
7b 84549 oF 2ujo) gile 5SS . ,
Att. (b) Boundary area view
EURZE
o

_l>’®—|—10

i =
Bel % B4 UehiE 8 WeEA un
o ¢tEEd Hrt ¥ 58 AE ARSEHY Y
W 2e Ao wddY
AP
K== ©)
212
2V
AP : static pressure drop
p : density of fluid :
4 : average inflow velocity (c) Inlet area view

Al 4= (flow coefficient, C 2}
et 1psi% LLACR=2 L &
gallon/min(GPM) 2.2 3%7|
o vt 59 WH AHes SHI= AR

2 &84 F Utk

ot
op
ot
e

f ox
9
T

| o tio

SG
Co=Q\Ap (10)
Q . flow rate (d) Outlet area view
SG : specific gravity Fig. 4. Leakage Flow Analysis

AP : static pressure drop Computational Grid



41 4 28 2 9K 2013, 2

H

Damped Bypass Valved UlF 74 & 54 A4t a4 89

Figure 5(a)~(c)oll WH Wy§ A4 7tst
AGAFet FFATE YEPN AT Fig. 5.(b),
(C)Oﬂ gazm We xR FA A A WBe Hs
74]5,: Eﬂi}t x%;q]z%oi SIS OH/\-I 73_1,}9]_ o
AFe AFe derion Ao mAd A
g Hole AS % % Uk 4 AP, 45
= wet AGAFE 12%~11.0% 744 271 7+

18‘0:_ K: Resistance Coefficient] 1.0
s 16.0 S i C,: Flow Coefficient _; 0.9
£ 14.0F 108 o
'S 12.0F 1°7 &
& g Jo.6 -8
8 10.0? — ———————— L.:}
O F \ .7 ————— 40.5 <=
8.0F E 3
8 % J404 S
w2 - .
p 40F Jo2 &=
= 2.0F do.1
00:\\\\l\\\\l\\\\l\\\\l\\\\l\\\700
250 -30 -10 10 30 50 70

Temperature[°C]

(a) Valve Coefficients in Leakage Analysis

18.0 it Non-Leakage
s 16.0 Leakage
&
st
15} E
o o
© =
O F
< o
£ 6of
A7 E
7] =
Q o
& 2.0k
0Ob v v )
-50 -30  -10 10 30 50 70
Temperature[ °C]

(b) Comparison of Resistance Coefficient(X)

Y Non-Leakage
0.9 Leakage
- 0.8

Flow Coefficient, C

OO ol
-50 -30 -10 10 30 50 70
Temperature[°C]

(c) Comparison of Valve Flow Coefficient(C,)

Fig. 5. Valve Performance Coefficients

5
107 —-—@—-— Max. Pressurc, Non-Leakage ] 5000

—_ F\a =  ———= Mecan Pressure, Non-Leakage —
e 107 ——@—— Max. Pressure, Leakage ‘7
o, B Mean Pressure. Leakage g o
5y —4000 =
L 5
5 =
2 =3
oo 17}
@ 177}
& 3000 ©
(a9 ] =W

e T O =g =] Q
g 1000 &
‘S =2000 q:
> : E
[ e e SR N
% J1000 §
§ 10" é—’

IUU 3 1 1 1 1 1 0

-50 -30 -10 10 30 50 70
Temperature[°C]

Fig. 6. Maximum and Mean Surface Pressure

*54210111 FHAFE 06%~73% FE F713}
EFS Yt & 8B fFo] 54 A&
FAGet AGA S wknld BAE Hol=w,

FAA A3 FHo] =713tk A4S w A

[yt AsfA7E 74 d9es fEdv=

ougth. Eg fEFFe] sold wE AT

| S7kste] A@dAFe] FarE dojyA =

3y FE A AF 2o wE g

; Fe vAA For H 2=

H 716% AR, A

T 39% /M #AE + Aok
Figure 6° Zts Ao o @B 7w

ZHelAl= A, B8 dHE W) 2AZE VS

aack WB As Agee 2y, FA-uTA

Azl 2 FAH AolE yUEdG. F4

A Al BB ] Fgshe A H2 vE

A &4 Azl vlste] Ao oF 19 OOOHH(-SO"C)

stglom i by =F Ao 258(-50 Q)

X

MUE ll:l:L:lo»L_%n:Q:{o l‘lF F
1 o
o

}

i

oly ofy

-
BN
»
o
frtl
A
it
e,
(o
i)
4
30
fr
fru
£

S o
w
=)
2
~
S

LN o ok HT o o
i,
ui
rr
‘\}‘ —{E
de all ol
e
ol
oy
(o
e hu
rO
ot
hinch
J

e

LN

F 50 ° Coll A
FAAE UrE‘rLH?irJr Bt
| ‘H*d Al °F 1,500psi <2
ehd A A Adle e

A 2,000psi °]7de] FAE ‘/}E}IH ‘:P

R
o Hr ot O
(0]
K-}
ji
LY
o]
°
>
z

fqr o
W u

O

41 4y 1 o ol
B A X o (i
o 2 i

o yg

2

A

o

o

sl

¥

FE [1.14.4
)

[e]
T: T
FARNA Ze F T Fig. 7% LLRRREY
AXAA Hd g o] A=A =AF

2 A4y e “éﬂ% JM 10000psi <}



(b) Pressure Contour (0 ° C)

Fig. 7. Location of Maximum Pressure
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