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Numerical simulation of temperature distribution of a billet during conveyance
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" Abstract
@ @

The temperature measurement of billets in iron and steel industry during conveyance is
important to the production but difficult. Thus, the purpose of this research was to develop a
numerical simulation model in order to predict the temperature distribution of a billet during

conveyance and verified the result from simulation with billet temperature data from a thermal camera.
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In this research two-dimensional finite-difference fully implicit method was applied to
solve the heat conduction inside the billet to calculate billet temperature distribution. The billet
in the model was considered to have heat loss to surrounding from only convection and
radiation. The temperature distribution of billet from the simulation was used to calculate
the heat loss rate compared to the heat energy consumption needed to heat a billet after
conveyance for various times to 1250 degree Celsius.

The research results indicated that the temperature distribution of a billet from the
simulation was differed to the data from the thermal camera within the range of = 9.827 %.
This research would possibly benefit the improvement of temperature measurement and control

system including heat loss control system of billets in the production line.
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Fo Finite difference form of Fourier e emissivity 994 billet
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Ax? Subscripts
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9  partial differential operator rad M3IWHSIEANNSDU
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2.4 WUUINABINNTANYNAANUIDUDDY
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Padpndnidamaionmsanemanuiou
WATANTWANUWANAUNAN VRS Dbillet ABNITUN
AuFouBelinnuduius a5 Beeyius
gp9nsiANNTouAelin1le transient Tu
aD93R [5] fafl

oT
pcp% =

0’T 9T
k 9x2 +k a_yz + Qioss
\flmeann billet gnfiansanluwud
nihdnansdld fadu uwudiaes finite-difference
luape@ngegninanld lunsduinnisaiam
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100 Grid Wevinns discretize auN3ANIENLWN
anwudouluusazgaianun 121 90 Fauans
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2.5 [oulavauiws (boundary condition)
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L v
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Boltzmann law:
. 4 4
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aun sy

Jioss = raa (Tsur — T )
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NUBDUANEDY (*Tyy, = Too)
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Jioss = Mtotal (T, — T );
hiotar = hforce + hfree + hraa
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2.6.1 &un13 finite difference V89
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- +
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alt
p+1 p+1
+ m (Tm—l,n - Tm,n
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=Th .+ 2BiFoT,
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S
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t=600.00 sec

kil 530 1200

9o, %,
0.
10 .5»9 94n & 1150
8 59 //\ 1100
< 1050
¢ ‘2’
1000
7
950
6
900
5
850
\—\/ R
N & & 800
3 ‘99 750
\\_,__/ &
2 S 700
1

\9,0 9%

= 300.00 sec

AW 7 FIDENUHUA AN TUAN KA AINAT
billet i lfannkuusanedivaan 300, 600, 900,
1200, 1800 haz3600 U7



aaRte,
E 0o
1 O

JFAINSSUENS Un.

1200
1150
1100
1050
1000
as0
00
850
800
750
700
650

1 2 3 4 5 6 7 8 9 10 1N
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AnRuauTRs1e vos billet Al TunsAuan
Falalanunsaszyaldpgreusiug uazsauis
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gediu wazndsnufisnansayszndalidazanas
AaIadi id Tunsaduanazilioanils tu
IR 36 w1l WaKURENNTD
Uszndnladazanandofiss 50 wasidudvas
wasuiaansadsendalanedu wazidionan
fild lunsandsawhA 60 Uil naseufisnansa
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