KIGAS Vol.5, No.3, September, 2001
(Journal of the Korean Institute of Gas)

JtASE B4Fy HAEE fiet SIEUF JFE ofHY AW
- Sl & JLAISto] B AR

ol o &t-3 & 9t

2R FAL ALY, T l%kcﬂﬂﬂ zl e

(20013 59 3¢ 4, 20013 7€ 229 A=)

*m.

g
73

Wgea

A Study on the Visualization of Ice-formation Phenomena
of Bath Water to Decide Maintenance Period of Gas Heater
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Abstract -~ This study was carried out for the purpose of determination of
maintenance period and investigation of weak point due to freeze when the gas heater
of KOGAS valve station is not operated in winter season. 3-dimensional non-linear
numerical simulation was conducted in order to predict the time and location which
bath water in heater reaches to ice point. FLUENT V 50, commercial code, is used for
thermal fluid flow analysis. We thought this was problem of heat conduction solving
the energy equation and modeled gas heater by using the real geometry and scale for
performing the 3-dimensional simulation. It was analyzed complex heat transfer
phenomena considering convection due to air on surface, conduction in insulation
material, natural convection of liquid in heater and heat loss through the pipe.
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Convection, Heat flux, Numerical simulation, Unsteady-state

F XA} jhwan@kogas.re.kr -1 -



SEEREELE

.M &

SA 2 Eof, AA
L old @71 B 9
o g2 HHE ATsE
ThFg Ropolq UEhiE b
o2 ol g A7t H27t
o] o]Fjx om git}
olzmule] 9o AW, 3&F
, BRE7|Y AAEEHY S
] BololA A 4 & Y &
Al AE i R Frlo] £tEE 4
4 2 AAHE £48 kA e
A, FHZol olgg AW E A}
9 AT #FAEAF] AFI B4
E1 dok. & AT gFax s st
SlE Uiy dAdg miAge Ay gA4E o
8 FHNM ALE HFE 98 dEHNE
FOA VIR =6 o8] Wio) AP %
A g N HAGD RHE FAdstm o A
AMsle] AEdE BeFr) 2L 98 @
THAR 83 Zzte ddg 2=(1]E
At 1 #AE olalldtual ot
Hazka QA2 Z8E 19H70 kgf/emd)o
s5d AA7t2E FFHEE LM AYEB~
25 kgf/cm?)22 48 w Joule-Thomson &
ol o8 lkgf/em’d 056 CHARE %7} 37
37 9tk & 60 kgf/em®llA 8 kgf/em’z 7
G2l ¢k 26T 2271 stEaty zetd HAs)
2 257120 Ce 8S o -6 C7 &7 &
ZeE A% § 2ddvd &g &

wetA] ole} 72 FAE wAE7] Ya
el 9% SF2EE A A E
T3 BAAHFA dd. AASEHE =598
Blele] HE sMx9 B3 w77t}
EoskE oM dojA Y(bath water) O 2, Goj
Adol A HA7t2rt EHste Bog dHdo]
o|Foiz|1, o|FA slEE AAJrE AYE

S
:‘“_lz
AT B
2

o ol
ol
N rlo
o oX

o
22

I
4
g

Potle = 0 2 @ oo 2t ook ofy

o
L
ol
=
o

>

ofr ol
O % M
2o
ox
N

g o
By

Jx

Hm
3[:

o i

ol 2 o

i

4 A

ol
L £

o>

}o
E

]
»
o

:o%r-u_&r
hat i
5 ]

Jo fLor 2 10 10 0¥ off bo 1o 1 oF

)
oo
4

P
U>'

—

R o

fru

3
+

> 2@ ¥ 2

THstAAM dEI xRy Holx FFLEE
0~5T=Z dAsHA FAJEE Hojdoh FAH®
TAE 2FHYd A a3A F& dAE

duzzt desle Y22 & 4 glon 9y
Txol ¥ 72 wRzY ddg A=
&g &9 At Zu e AuAY oF
oz B # 3t BE nAS JAY v
olgole Aol7t An B2 AAHo] o}
o o3 dHdgsHe =71 Z2AAG2]

KIGAS Vol5, No.3, September, 2001

R

2 Ao E ALd 7t23lg 7kE Fd
Al, 9712 =0 wE FEuiFe] dAdg uixy
Ho] WA mde ANE FHSA BEF
71} digt AH L T3 e Boo] e o
g ADEaz A4 @4 AT e
71238 & Ags d¥doz 387 o3
Ay d44& SIMPLE <223 £[3]% FVM
(Finite Volume Method)o] =€ #4&F314
FEQl FLUENTE A} 83 At 8849
o HEYAE 59 Rick AlA Az 7bA
EHE dAdez 4sten, 3a9 A ZYPA,
EHLE 28 £4T 5 e HEY ¥
4 AAEAL F30] Lo EE d&dtetg
on SEY HEe] Fes T 729 xbgol
o] HHEZ  JHAHsY u AN
(Unsteady-state)3] 42 83t}

2. 712012 ¥ +duy

21 BHME 2 712 wE4

Zt23E R dxg dAde dyge
Fig. 13 o] Ztzte] dxld meda g3l
of sjMaforste HFAQA A ddez 7
olg % sy L tS3 g}

of

r

T Forced Convection 4

Conduction

/

Fig. 1. Flow Diagram for Heat Transfer
Phenomena.
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Table 1. Physical Properties of Insulation
and Bath Water.

AR
(kg/m”) |(J/kg - K) [(W/m -
B2 ’
(Mineral Wool)| 190 837.36 | 0.035965
e Ay
(City Water) 998.2 4182 0.6
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Fig. . 3. Schematic Diagram of Gas
Heater.

Table 2. Boundary Condition in System

AAZA Case Case 1 Case 2
Wind Speed 5m/s 5m/s
Temperature -25T -15T

Insulation Mineral Mineral
Wool Wool
Insulation Thickness 80 mm 80 mm

Qut Side Cover |Aluminium|Aluminium

Cover Thickness 1 mm 1 mm
Heater Body
Material Steel Steel
Heater Body
Thickness 1 cm 1 em
City City
Bath Water Type Water Water
Heat Flux of ~-24.7191 -20.2247
External Wall W/m? W/m®
Heat Flux of Main -0.8461 -0.6923
Gas Line W/m’ W/m®
Heat Flux of Fuel -0.5547 —0.4538
Gas Line W/m® W/m®

Table 3. Initial Condition in System

Case
2723 Case 1 Case 2
N T(x, 0) = T(x, 0) =
H Q. 4] 3
SEUR 2L 20T 00

210 cm
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