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Numerical Simulation on Interactive Heat Transfer of Convection and
Radiation in Enclosed Space

Dong-Ho Choi*

ABSTRACT

It is self-evident that accurate prediction of room airflow and temperature distribution is required for rational
design of indoor air climate in a room. In this paper. coupled simulation method in a room. which is
constituted of convective and radiative transport is presented. By using the convective heat transfer coefficient.
a., and the Gebharts absorption factor method, the convective heat transfer at wall and the radiative heat

transfer are calculated, respectively. Also. this paper focused on the effect according to both the tuning of

convective heat transfer coefficient and the selection of reference temperature at near wall.
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Fig. 1 An example of temperature distribution
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Fig. 3 Room model used for simulation and experiment
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B, : Gebhart's absorption coefficient (-]
dcn - conductive heat transmission (W/m?)
qcv; - convective heat transmission (W/m?]
dr: - radiative heat transmission [W/m®]
S; : area (m’]
T: : absolute temperature (k]

Tn © Tu=(5S TUES

48" convective heat flux [m - C/s)

¢; ° mean shape factor -1



@ : fluctuating temperature ('c]
© : mean temperature (c]
€, : air temperature [c]
6, ' reference temperature [c]
lecw = a (0,— 0yy)]
©.; - wall surface temperature [C]
©y; ' first cell air temperature nearby wall  [C]
8" : friction temperature (c]

@,  convective heat transfer coefficient
[W/m® - C]
o Stefan Boltzman constant (5.67 x10

(W/(m? - K]
(-1

€;  emissivity
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