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A Study on Application of Warm Air Circulator by Using the
Carbon Heating Element with Particle Type
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Abstract : This paper is a study on application of warm air circulator by using the carbon heating element

with particle type. The main variables are the input current and amount of carbon heating source for

experimental characteristics. The experimental results are obtained as follows. As the input current and

temperature are increased, the resistance of heat source is decreased about 20~25% by the effect of negative

resistance. As the amount of heating source is small, Joule heat is large with the input current. When the

amount of heating source is 300 and the input current is 15A, the value of Joule heat is about 4604.6k}/h. The

heat production efficiency of carbon heating source is larger about 10% than the sheath heater.
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Subscripts

n - Q= (nput)

D RZZT(left outlet)

: Z&7outlet)

. AokAbel (state of constant pressure)
D REZ Zright outlet)

. Z3%H(total)
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> electrode @ : outside wall
1 adiabatic material
. resistant heating source(upper layer)

: resistant heating source(lower layer)

CEGECHENS

: non-carbonizing material

Fig. 1 Schematic diagram for the manufacture of
carbon heating source
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Fig. 2 An enlarged photo of the general charcoal(a)
and the carbon heating element(b) by SEM
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Fig. 3 Schematic diagram of experimental apparatus
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Fig. 4 Warm air circulator with a carbon element
heater
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Fig. 5 Thermocouple positions of inlet and outlet
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Fig. 7 Photograph for sheath heater
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Fig. 12 Mean Joule heat distributions by current
variations
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