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Abstract - After a reheating furnace installation, the modification of the size and the heat capacity is very
difficult. Therefore, the development of design package tool is required for the computation on the correct
specifications before the design and the installation. Prior to development of the design tool, a module
that calculates the amount of heat loss of each part according to the specifications for determining the
thermal efficiency of a continuous heating furnace was developed and applied to the oxy-fuel industrial
furnace. Through this, the effects of fuel type, oxygen fraction and recirculation on the efficiency of the
furnace of which the output is 110Ton/hour were analyzed. In oxy-fuel combustion condition, the efficiency
was 15% higher than air combustion conditions. With the using COG(Coke Oven Gas) instead of LNG,
the efficiency was slightly increased. In the air combustion condition, the efficiency was increased about
33% with the preheated air. But, in oxy-fuel condition, the amount of exhaust gas was reduced, so the
efficiency was increased about 7%.

Key words : Industrial furnace, Efficiency, Oxy-Fuel, Heat balance, COG(Coke Oven Gas), LNG(Liquified
Natural Gas)
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Table 1. Properties of LNG and COG.
Type LHV AF %
(kcal/Nm3) Ratio H CH, 0 GH, Co, ) N,
LNG 7974 9.52 100
oG 4389 4.49 564 26.6 84 29 3.1 03 23
HEAT OUTPUT

e Tled] Y5 @ U Fab) 9] VB

e

fu

b}

Ho

R

2 N

2 AR 99y nES ARgsrc)
Fig. 3:& & A5 %’4“811 g4 7}
|

- 4o
<
e f
B>
—
m
Hu
=
Z
Q

2
ol
N

lF il
X,
oo
_?L
2
iu}

ne & u@

FRE F 7P 2 Ul dehy
lé*e(39 eIs], olEft A
3 § g Wisde

o,
>

il 1o &g

rr
e

o
o 1o Kb orle
HOF“IEm
= o2

o
~{
Ep
Larﬁ
od'itf‘

i

o

mﬂl

= °

é

o M

>,

N

e

fu

=3
olefet Eg AFAIES S5 F719) A
ol Aanhgo] & Aol Al %
1 8 Alek. of A wzzael
T o NyHot Hl"jol
Bgo] 45T, o
= 987} 9k

Fig. 4ol ol2fqt ¥AE AHE7] 9fsf wiE7t
g B BAE AR STHAIZIHEA H|
ato] Ueliolet 9144] 7t & o] 2% #elel 1100~
1200 Coll Al CO,, Hy0, O] H]3fl Nyof o] yrop
Ak B89 =0 Ao Fig 49} o], uj7]|7}Ae] H]
Ho| Bt w71 7180] fapo] 1 wr} 2 Fo
zZ

-2 CO,, Hzo 02 7"/\—’]

2 vl ofsff E&del St

14
= gasne o Wk ot 4]
2 I 4 glek

AN AZ3F A
2891 371l et s s Tl @
of uiEl PAS Hylow], Sika Adrie]
3] izt EEOI oF 15.8% A& A

sl A
Fig. 5= Fig. 4°4 =&4

e
s I
o
: }m

oM.

olHX|Set HM243 XM3% 2015

Oth
0.

Wall
0.3

| B Heat to load B Opening B Water/Conveyor EMWall ®Flue M Others

Fig. 3. Distribution of heat output in the reheating
furnace for LNG as the numerical results.
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Table 2. A change in operating condition.
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Table 3. Increased efficiency of furnace by fuel type and

oxy-fuel.
Fuel Air Oxy-Fuel
LNG - 15.8%
COG 3.2% 1.2%
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