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Analysis of the thermal fluid flow between the gas torch and the steel

S84 JIES e JtA EXQ ZE A0S 7= o4

Al

s —

ORY

H) **

10
ORA
o

plate for the application of the line heating

Woo, Jong Hun* and Shin, Jong Gyex*

2 o

davtge Dol @A W JI6l HRHES 2SOZM RIS AYsH= BHOICL
&T BE HOIS PISHM ST 2 AI0IQ SHY S4 L 2B 25 SLO 8 0167 2
QBT B AP DA ERXZSE 2EE G4 BBO| o5 AT BWES IiGss &4 O
o BYS D2, D& BT BERY 0 O I U WY HYOZ AT G0 AW 2
T E2ZO0| N3 A AIESHUCE

HAS IGHH ERROIMS 014 BAS DR D40 S 25 HAOR 235 APDID US
o RS HHS FUBIACL HE A RS HAS SH0| ELXY ST A0IS] REH BEE N
ABIYD BE BER0 DS 2At SEE HEAS 0180 ZERY UV A0S 2 UR A
S HAGIUCL 2E 2Eo & (1 HAE SHA 2T U= B RLS HAE £ UAD
2 R42 HYAOZ oi= O T MY HAS Sof YW L 25T BES 28 4 UUCL
U2 2 RS M U HS F JY HAS ASIH RB QA4S 0ISTHASH, S5t 24 A
AWE AE LU HIDBOBH 2 BTN SHE A WO B0 UE 2SS 23
QAL

#Keywords: &4 Jt2(Line Heating), EXi(Torch), 2tE(Steel plate), HF D (Turbulence
model), € & L&Y (Convective heat transfer), 8 & Z & &(Conductive heat transfer), |32
A Y (Finite element method)

Abstract

Line heating is a forming process which makes the curved surface with the residual strain
created by applying heat source of high temperature to steel plate. In order to control the
residual strain, it is necessary to understand not only conductive heat transfer between
heat source and steel plate, but also temperature distribution of steel plate. in this paper
we attempted to analyze a temperature distribution of steel plate by simplifying a line
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heating process to collision—effusive flux of high temperature and high velocity, and
conductive heat transfer phenomenon. To analyze this, combustion in the torch is
simplified to collision effusive phenomenon before analyzing turbulent heat flux. The
distribution of temperature field between the torch and steel plate is computed through
turbulent heat flux analysis, and the convective heat transfer coefficient between effusive
flux and steel plate is calculated using approximate empirical Nusselt formula. The velocity
of heat flux into steel plate is computed using the temperature distribution and convective
heat transfer coefficient, and temperature field in the steel plate is obtained through
conductive heat transfer analysis in which the traction is induced by velocity of heat flux. In
this study, Finite Element Method is used to accomplish turbulent heat flux analysis and
conductive heat transfer analysis. FEA results are compared with empirical data to verify
results.
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