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Heat Transfer Characteristics Around a Circular
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Abstract

This paper was studied to understand the characteristics of heat transfer coefficients and
surface temperature distributions around a circular combustion chamber within the heat-inter-
cept duct of kerosene fan heater. The experiment was carried out in the heat-intercept duct of
kerosene fan heater attached to the blow-down-type subsonic wind tunnel with a test section of
240 mm X 240 mm X 1200 mm. The purpose of this paper was to obtain the basic data related with
normal combustion for new design from conventional kerosene fan heater, and to investigate the
effect of surface temperature, local and mean heat transfer coefficients versus flow-rate of
convection axial fan according to the variations of heat release conditions from kerosene fan
heater during normal combustion. Consequently it was found that (i) the revolution of convec-
tion axial fan during combustion had a smaller value than that of non-combustion because of the
thermal resistance due to the high temperature in the heat-intercept duct, (ii) the pressure ratio
P,/P, had a comparatively constant value of {.844 according to the revolution increase of turbo
fan and the heating performance of kerosene fan heater had a range of 1,494~3,852 kcal/hr, (iii)
the local heat transfer coefficient around a circular combustion chamber had a comparatively
larger scale in the range of 315°< § < 45° than that in the range of 90°< §<270° as a result of heat
transfer difference between front and back of a circular combustion chamber, and (iv) the mean
heat transfer coefficient around a circular combustion chamber increased linearly like a H,=
95.195Q+104.019 in condition of high heat release according to the increase of flow-rate of axial
fan.
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