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Numerical Study on Convective Heat Transfer in a Compartment Fire(1)
—Mixed Convection—
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ABSTRACT

In a compartment fire with openings, convective heat transfer consists of natural convection
from the hot bodies and forced convection by airflow through the openings. The same finite
volume method that was applied to pure natural convection in part I was utilized without
modification to the square cavity with two openings. The objective of this study is to investi-
gate effects of the openings on temperature distribution. Flow patterns, temperature distribution
and heat transfer were compared for different Rayleigh numbers and with and without the
openings.
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Fig. 1 Computational domain and boundary conditions
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{a) without openings

(b) with openings

Fig. 2 Comparison of flow patterns for Ra=10"

R Aef b EIX] H14W H3E ‘999 9

Husinol AoiMel HREH

(\

\

x\

(a) without openings

N

{b) with openings

Fig. 3 Comparison of temperature distribution
for Ra=10"
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Fig. 4 Comparison of flow patterns for Ra=10°
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Fig. 5 Comparison of temperature distribution
for Ra=10°
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Table 1 Trax and its locations

Ra Tonax Location
10° 0.0924 x=0.717
10 0.0957 0.683
10 0.0866 0.750
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Fig. 6 Temperature distribution on top wall for different
Ra with openings
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Fig. 7 Comparison of temperature distribution on top
wall for Ra=10> with and without openings
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Fig. 8 Comparison of local Nusselt numbers for Ra=
10° with and without openings
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Table 2 Comparison of Numean

Numean
Ra ]
w/0 opcnings w/ openings
10 0.160 0.064
10° 0.169 0.087
10" 0.222 0.178
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Nu: Nusselt number(x=0)

Pr : Prandtl number

Ra: Rayleigh number, PrGr
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