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Abstract — A new method to determine total heat exchange factor was proposed for the prediction of slab tem-
perature in reheating furnace. This method employed the square of the difference between measured and predicted
temperature as an objective function. The slab temperature and surface heat flux were calculated under the condition
minimizing the objective function.

The real slab temperature in a walking beam type reheating furnace with 36 m of its effective length was directly
measured by using a heat resistive data logger system. The present method was validated by showing that the pre-
dicted slab temperature was in a good agreement with the measured one.
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Fig. 1. Schematic diagrams of reheating furnace
and heating process of slab.
(Ty: avg. temp. of the mid position between two

neighboring skid pipes, Ty: avg. temp. of the
position on skid pipe)
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Fig. 2. Schematic representation of slab.
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Fig. 3. (a) Installation of heat resistive data looger,
(b) Measuring points of slab temperature.
(A: a position on skid pipe, B: a mid-position be-
tween two neighboring skid pipes)
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Fig. 4. Variations of measured temperatures with
residence time for position A in Fig. 3(b).
(5: ambient temp. of reheating furnace)

o]-8-%ct.
5. %8N ZE

Ags Adel 3 B FALE Azpdel £8
4 HES] A, FE2 delvt 3meln oAy

(172m), 7FdR(10m), TAHBEmME o]Fial
walking beam?] 7}gdR2e)A A 2xF HAY &
etk

A exe £4e Fig 3Aet e whges 4
Asteded, o) W 34 7S FAE 230 mme]i
27 91x+& Fig. 39) b) e} o] skid¥-¥-3t skidzt F
7Ro SA wpgko g zhzt 4% #lgch Figdsl
5% ZHAu X9 FAE vhebd e 2 skid -2
AL sRex = skid piped A= gl7] wFo
ZAR exyrt @A Jepdd, skidid FH-e A
o= Fiewrl sk 2Rt A vehdch o
gy, o] of 2/3x14% s F3E AlgelxE
skid3e} skid7t FzH4-9] 3, 4919} 27t A=
o), ol o] AHEE ZFAle FAdEF Zestd]
skid¥-2) $1%)7} v} 7] o olch &E, £ FEE
7+ o] abRe] 37 dx" T/CE FXE =8
o] 4-5}o] gk Aolch

Fig. 63} 7-& skid®-9} skidzb F7Holl 4] 749

HWAHAK KONGHAK Vol. 28, No. §, October, 1990



532 A7NE - AA - )43 - HAE

1400
5

10504 9
1 g
g
2
£ 700} 1
2
g
[-}]
fm

3501

0 1
0 185 370

Residence time, min

Fig. 5. Variations of measured temperatures with
residence time for position B in Fig. 3(b).
(5: ambient temp. of reheating furnace)
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NOMENCLATURE

A : constant element of array
¢ : specific heat [cal/g®C]
D : constant element of array

318 KMi28A M5 1990- 10E

A -

g% - HAs

Table 1. Comparison of 1-D and 2-D

Computing Discharging
time temperature of slab
(sec) (°O
2-D 143 12094
(node:5 x 5)
1-D 42 1206.6
(node:5)

machine: PRIME 995511

:unit length of slab thickness direction [m]
: view factor (-]

. correction factor [~]

. thickness of slab [m]

: objective function

. heat flux of slab surface [Kcal/m?h]

: temperature [°C)

. charging temperature of slab [°C]

: measured temperature of slab {°C]

T m™mg

o

S0 0

Greek Letters

a : thennal diffusivity [m?%sec]

p : density [kg/mz]

€ : emissivity [-]

& : Stefan-Boltzmann constant

v : deminsioniess time step [-]

A thermal conductivity [cal/m-sec-°C]
Subscripts

g : ambient gas

1 : total number of measuring point; lower
m : number of measuring data in residence time
s : slab

u : upper

w : wall
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