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Abstract — A mathematical model based on two-dimensional heat transfer for predicting slab temperature
in reheating furnace was derived. This model takes into account the radiation heat transfer between the slab
and atmosphere gases and furnace walls, and the conduction heat transfer by temperature gradient in the
length and the thickness direction within the slab. The slab temperature was calculated from the derived
equation by using the difference method.

To vertify this model, actual slab average extraction temperature which could be estimated by the temper-
ature after No.4 roughing mill using a pyrometer was compared with the calculated value. Results from this

model showed that the accuracy of predicting slab temperature enhanced about 6 °c.
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Fig. 1. Basic flow linked with hot strip mill.
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Table 1. Calculation value.

Charging temperature 30, 650~ 900C

Slab thickness 200~270mm
Residence time
cold charge 150~240min
hot charge 50~130min
T, Ta Ts
1 1050 1250 1300
2 980 1220 1275
3 980 1220 1300
4 980 1250 1325
Set 5 1015 | 1220 | 1275
temperature (C) | 6 | 1015 | 1220 | 1325
7 | 1015 1250 1350
8 | 1050 1220 1275
9 | 1050 1280 1275
10 | 1050 1280 1325
11 | 1050 1310 1350
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Fig. 3. General view of reheating furnace.
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NOMENCLATURE
a : constant element of array
area [cm?]
b : constant element of array
B, : button height [cm]
B: : buttonlength [cm]
B, : button width [cm]
¢ : carbon content [%]

¢, : specific heat [cal/g °C)

h : slab thickness [mm]
he : heat transfer coefficient [cal/cm2 sec °C]
k : thermal conductivity [cal/cm sec °c]

kew : thermal conductivity of cooling water
[cal/cm sec oC]

N : number of buttons per skid pipe length
[No./cm]

q, : total radiation heat transfer rate [cal/cm2
sec]

A Estalch
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T : temperature [°C]

T. : charging temperature of slab [°C]

T.o : average temperature of cooling water
[°ci

T, : slab temperature [°C]

Ax : unit length of slab length direction [cm]

Ay : unit length of slab thickness direction
[em]

W : slab width [cm]

Subscript

g : gas

i : node of slab length direction

j node of slab thickness direction
s slab

w wall

Greek letters

p : density [g/cm3]
3 :  emissivity
¢ : Stefan-Boltmann constant (=1.355 X 1078
cal/cm2-sec-K4)
v : dimensionless time step
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