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ABSTRACT

A graphical user interface (GUI) program for steam tracing system selection was developed by using a theoretical model.
We derived the model on the basis of the one-dimensional heat transfer theory of conduction and convection through a
composite wall. Computational fluid dynamics (CFD) and experiments were performed for validation at steam temperatures
of 120.4[*C] and 158.9[‘C]. The temperature of a pipe’s outer surface obtained through CFD matched well with that predicted
by the proposed model for both conditions. By contrast, the experiment results showed a small error at 120.4[‘C] and
a large error at 158.9['C] because of the melting of the heat transfer compound and water phase transition. Thus, the
steam temperature range of the proposed model is below 120.4[C].
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Fig. 2 Cross section of the steam tracing system
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Table 4 Comparison of proposed model with CFD
about surface temperature at each conditions

Location A B
Model CFD Model CFD
Method . . . .
[C] [C] [C] [C]
Condition
T=1202[C] 100.1 103.4 99.0 102.9
Condition
T=150.9[C] 131.1 130.0 129.7 1294

Table 4= HAE 2= g o2z gk
UeRd Zlojth o714 AT 2§ Efo]A|9} )
o] F&Fste WE Ul BE HEFIA v
T 28" EfolAdA 7P e "old U=
< Jepdth ol Bo] WA ASt FYU3th

Ao A A B BolAS HA2EE Mg e
2 ARRER L, ol83 mdo AL 4102
AET T,E obele] Aol EH%%S}O# A % B AA

rE (R o

NA e &=E 4HEsIA T
TA = Tf + qgain/Rpipe (].9)
TB = Tf - qmss/Rpipe (20)
1 In(ry/r;)
where R,;,. = . + K,

A7NA T, Tpe 2+ A9k BollAel 20
gk o] 23S YepdT)

Table 42 A7}E B, 53 =4 2L XA
olE AR A 39[T], H& 03[Cl1e A

225 BHAL ole EF 5[%] olulel dulext
g JHIAE FARA, olF Fi) o]z mdel Al

S FAHA S T3 SR

4. 4 H
4.1 AE &4 3 g9rH
B AFAE o228 nd HZS 9 ex=
ARG FdsAT. oW A= R 9
AH e TSl BS AR AP FHE ~
g Egold Ax", 2" MR, BE 9 ¥

Fig. 8 The measurement points of experiments

g X3 FAVF <=8 5
ZR1Es 2435t 74 ~=H
£ Fig. 7 @ Fig. 83} o] wja,
7H 9 BeAE FAHEH o,

& Hislstr] A8 Wiy =" E‘éﬂo
oﬂ HTCE =333tk o714 2 Al
go] X4 Table 13 FY3IH, Eéx] 2 %
T AL BT M2 st

2ESAE 984 Fig 83 2o Hjd @A 87
9] A Ho Eti(Thermocouple, SAIXL-K)E HF-=
dor, NI 2534 DAQ EE(NI - Thermometer
Module) ¥ NI ZE& B% AIZE(NI - Compact
Carrier) ¥ A3t &3 ofdf 224744 2= H)

OHE 29T + UEF UL, kol=E st

— 100 —



83 oR3, o)H3], Wgs  FIV|AVESIA A0, A4s

o &5 F HA AgelA wEEd s T A2 2=7F okdstd § e FEIIEGY O
252 AMgETh ol dridle] Rk Wi gl Wi do] WFo o 2xHstE Holdlr]
Zdo] WFozZ 750[mm]nitt AXsH o, F 37 A8 750(mm] HAvith SAHE LRl oigh
o] g R34t #%F #xKStandard deviation)S Ar&3le] HolE

=74 Aol oF 80[CI7HAl 71dE &8 H=Z SZzAof| ®mr)etgT
& 5 <FAIH AFED, o ~' ArjRd WA, 28 2% 1202[C] 2HAAE F3F Hxt
HE A 7HEE =8 Eeﬂow Yol 2" o] o] HAYigko] #3304 3302 A=HYA, #eolA H
27 Fr} i AEL 247] AAHlA % H3} $£zk2 07, 28T FF 329 EF HAE =3}
w744 Z¢6¢ HFHoE WEo] §le Aot ol 4ol waoZ wjdezel syl Al
‘%LS— HoR Ates AL orlsta, o3 Yo 714

X

93 olA e exr ATt

L=
2’o] AZ|E 1[bar] ‘;l 5[bar] Ztztell thate] I AA Ao Aol YAFTE AAMEH
gatHom, o= EIPJH AL 2He & W, 28 2% 1589[C] 2HdolAE 4o Wk
1204[C] B I18I[CIEIM 2NN ST WSl o2 ST 2EZEE HATH 53] #3 H
71 gl o2 28 A7]Ed PHE20R  # WA && &% #xE BAFSEH, oe
dof] UIAE A=EAE Sl 4 2 AojstAh HTCS] §alet FA(E)S] st o3 Axeta
A3 4 ok
4.2 A &3 HTCS] A5 HAloll= TAGEHZ EA)8te] 2|
Table 5+ %o tigh A3 Ax4E Jepdck A Ego]xet wjd Atolo] F=E AASE 4TS
Je 28 2% 1202[C1EANAE oF 2413 108 gk EARE, A2oAe HAZ FalE o HHJJr &
B FYHJD HFHOZE 247 A A9 &= ds we FHWHEA Ha, o2 <lste] 2"
7F 1[Clelstz MEEa HgsEE AL FIsh =T dxigol] opd, wiHy 2" EfolA HE
F AYEs FEINY. 2" 2= 158.9[C] el Azo] et 2571 AR EHAS ASRE o4 fHrnt
Ae oF 2417 B9t FAER, S AP mpxt agla, 1589[C] A=Y &2 &9 2®E& 7}

Table 5 Experimental results

Temperature [C]

Condition Point =250 [mm] x=1000[mm] z=1750[mm] Standard Deviation

#1 101.9 103.1 103.0 0.9

#2 102.8 104.0 102.8 1.0

#3 105.4 107.9 110.1 3.3

o #4 102.3 102.6 103.4 0.8

T, =1202[C] #5 102.7 102.0 101.5 0.9
#6 102.5 103.2 103.4 0.7

#71 106.4 106.6 108.7 1.8

#8 102.9 104.2 104.8 14

#1 124.6 115.1 114.4 8.1

#2 126.6 115.7 129.4 10.2

#3 119.6 129.1 122.2 6.9

. #4 1114 112.4 113.4 14

T, =1589[C] #5 115.0 110.2 1113 3.6
#6 115.2 114.3 113.6 1.1

#71 1254 119.9 126.9 52

#8 122.4 117.7 1234 43
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Fig. 10 Screen of steam tracing system selection
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