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A Numerical Study on Thermal Analysis
of Fuel Shut-off Valve

Nakgon Baek*' - Jaeyun Lee*

ABSTRACT

Thermal and fluid flow characteristics in a fuel shut-off valve under operating conditions are studied
numerically. The disk size of the valve has 15 mm diameters and maximum mass flow rate is 600
kg/h. The Analysis was performed in the commercial code, STAR-CCM+. This paper shows that

results from the numerical analysis has a good agreement compared to experimental results.
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Table 1. Performance requirements of ball valve

Aga %

600 kg/hr 15 mm

Fig. 1 Fuel shut-off valve configuration

13 gow B WHE A7 872AS S
Fgoln o] S vFoezr RdH Ak

Wy ZPA = A& bie) Zo] ¥H g2z
TS A% Hde Eyol= ZYA L} Eo
AAEE R A4 AR FAEY 2H
g SHkol=e B WHE ZHF £y ot
o IJHEFE F3 du & VS FY5=
WHo M4 BEF Sholth. ZHY &#xc]
== di7]A] "ol FHEHA & FHE 74
Horl 27 AYS orlsle 9@ A zHEet
AE & oA Off FEE BAstE 7S &3
slof @ty 2 wHEs A Bl o) WE
Stem¥ AZAEH e BL IHAANA FEE A
Wt AY 2 7lss 3. 53 IH EA
€ 718& FYPste B Seate}o] whEE ol ]
gtm AlE 8 gHd mE mEE J=E
AR & Uk =S B YR F2E 4R
HE S FA7 5HEe BEE 4% F

Aeadwy = dAgedd HdAHeE FAAE
=]

o shiEH ge RESH Az d=s
Fe AT

gol 9ol w3 AVHAL HREAS A
o 99084 445 =M BE 430 3



110 Bz

outlet _condition

l

Inlet _condition

l

Fig. 2 Flow model

" Heat Source

Fig. 3 Thermal model and grid
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Fig. 4 Boundary condition

Table 2. Heat source boundary condition
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Fig. 5 Calculation process

Table 3. Pressure drop of ball valve
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Fig. 7 Temperature distribution of solenoid(shut-off)
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Table 4. Comparison of temperature distribution

shut-off(C) step shut-off(sec)
EREEIEEREE
peak Lx 481 48 50 48
peak Al7E 120 60 150 120
60
L ;
50 ; -
45 PN
40 .,(/ '... o
35 ] ‘," * o .”.”""""'7——77.
8 4 / L3
Ll 30 —_ ’ *
o 2 1 -
20 4
- AE
10 .
3 s s s o
Al 2H(sec)
Fig. 13 Comparison of cal. and exp.
A5} ekl ahates

- .
£ Table 4 ¥ Fig. 139 JEW At s A
I3l

PeakES X & A|7to] zlo]lE Hol: o]&HE
A
=

£ off Al uhE £wsh FatalAn A
ANE Ao FAF A7 Wpel Agmohe
peakx] A|7to] Wiz A Jehdth E ©] H&3

AHRALE steid EdFE MAME F
e

Shut-offe] A%l AAxxd EIF 10
kw/m’E 71F02 +1 kw/m™¥ WA 71WA
A

1% EY 2
1=}
5

50 | —®%— 9KW/m"2
—o— 10KW/m*2
—A— 11KW/m*2

45 |-

IS
o
T

Tempareture[C]
w
&
T

30

25 1 L 1 I L 1 I
10 20 30 40 50 60

Time [s]

Fig. 14 Temperature distribution along heat source
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