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ABSTRACT

A Numerical study on two-dimensional laminar natural convection with and without surface radiation
in fully or partially open square cavity was performed. The cavity has one vertical heated wall facing
a vertical opening and two horizontal insulated walls. The pressure boundary condition was applied
to the opening instead of the velocity boundary condition. The results of this study showed that
the increase of partition length decreased the convective and the radiative Nusselt numbers. It was
also found that the increase of wall emissivity decreased the convective Nusselt numbers but increased
the radiative Nusselt numbers.
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isotherms

isotherms '

(a) present study (b) Ref[7]
Fig.2 Comparison of present study and Ref.[7] for streamlines and isotherms (a)
present study (b) Ref.L7]

Table 1 Comparison of average heat fluxes(Nusselt numbers) for this study and Ref.L7] at Pr=1,

A=1
Rayleigh number
10° 10* 10° 10° 107
Method A* 1.07 341 7.69 15.0 28.6
Method B** 1.33 - - 15.0 -
This study 1.3279 34745 7.7657 15.1579 28.5521

* [ extended computational domain
** ! same computational domain as this study
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Table 2 Dimensionless average heat fluxes (Nusselt numbers) of fully and partially open cavity
for various Rayleigh numbers (Pr=1, A=1)

h=0 h=H/4 h=H/2 h=3H/4

Ra=10° 1.3279 1.1244 0.8035 0.5365

10 34745 3.1274 19131 0.7098

10° 7.7657 7.3101 5.7298 22772

108 15.1597 14.4708 11.2430 5.9849

107 285521 27.2614 22.4057 13.0661
ﬁ;:] —(_;% oY Fig. 49 &4 AQUF S5 wsld &
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Table 3 Average heat fluxes (Nusselt numbers) of fully and partially open cavity for various wall
emissivities and partition lengths at Ra=10* 10° and PI=0.02 (Pr=1, A=1)

e = 025 e=05 e = 0.75

Ra h Nu Nu, Nu, Nu, Nu, Nu, Nu Nu, Nu,
0 52829 612491 665320 |4.7192 107.5835 1123027 | 4.0747 148.3901 152.4648
H/4 50829 605660 656489 |4.3137 1057599 111.0736 | 3.5829 143.3460 146.9289

10* H/2 44734 578173 622907 |3.3928 955377 989305 | 26661 122.2952 1249613
3H/4 32283 431663 493946 | 19968 66.9619 689587 |1.2842  78.8457 80.1299
0 8.6237 613214 69.9451 79885 107.7398 115.7283 | 7.2951 148.5678 155.8629
H/4 83313 60.7508 69.0821 |7.4933 106.7972 114.2905 | 6.7078 143.6759 150.3837

10° H/2 71851 579579 651330 |59479 957217 1016695 | 4.9968 122.9047 127.9015
3H/4 4.6707 459182 505889 |3.0761 67.1983 70.2744 |2.1542 79,5147 81.6689
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