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Abstract - This research was conducted for the optimad design of large commercid gas oven system.
Equivadent raio was determined through a numericad anadlysis and experiments on the combustion condition
of the combustor. After reviewing the supply capacity of burner(20,000 kca) and control method of
convection fan, two types of heat exchangers designed. In order to maintain a uniform temperature inside
the oven is required convection fan braking system. The center temperature in the oven rises more rapidly
when the convectiond fan is roteted in the counterclockwise direction than the counter-clockwise direction.
And The efficiency of the syssem by inddling a large heat tranfer area was higher.

Key words : Gas oven, Heat exchanger, Equivalence ratio, Convection fan
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(b) Left side view

(a) Front view

Fig. 1. Gas oven
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Table 1. Characteristics of heat exchanger
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Case 1
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Fig. 4. Heat exchanger

Heat exchanger type Case 1 Case 2
(In) 2 Lines (In) 1 Line
Arrangement - (Ou) 1 Line - (Out) 2 Lines
Heat transfer area(m2) 0.48 0.55
Material STS 316L
Pipe size 100A—40A
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Fig. 5. Temperature measured point.
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Table 2. Comparison of temperature according to with or without braking system.

. Mean .
Heat exchanger Braking system Standard deviation(oC)
temperature(oC)
with 202.4 3.10
Case 1
without 204.4 5.45
with 202.3 347
Case 2
without 204.4 5.62
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Fig. 6. Distribution of measured NOx, CO and exhaust
gas temperature for various equivalence ratios.
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Fig. 7. Comparison of center temperature according
to times(Clockwise, Case 1).
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Table 3. Time of temperature rising according to rotation direction of convection fan

Heat exchanger Direction of convection fan Temperature rising time
Clockwise 6 54”7
Case 1
Counterclockwise 6 267
Clockwise 7 09”
Case 2
Counterclockwise 6 26”7
Table 4. Comparison of the mean temperature and the standard deviation at oven chamber
Heat exchanger Direction of Convection Fan Top Middle Bottom
Mean Clockwise 2017 2024 1995
temperaure(T) Counterclockwise 201.6 202.4 1987
Cae 1
Clockwise 353 3.10 3.35
Standard deviation(C)
Counterclockwise 3.04 3.18 5.02
Clockwise 199.1 202.3 2015
Mean temperature(C)
Counterclockwise 198.8 202.2 201.0
Case 2
Clockwise 3.14 347 4.69
Standard deviation(C)
Counterclockwise 3.06 3.22 4.36

Ol{X|3 HM25% H2% 2016
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Fig. 8. Comparison of center temperature according
to times at a temperature rising period(Case 2)
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Fig. 9. Comparison of exhaust gas temperature
according to times(Clockwise).
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