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Horizontal Air-Jet Effect on the Natural Convection around
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ABSTRACT: Horizontal air-jet effect has been utilized in some air conditioning systems in
order to control the contaminated air indoor. In the present study, the flow and heat transfer
of the contaminated air from a range hood system has been investigated with or without
horizontal air-jet effect when the hood fan is on or off. For the present numerical experiment,
PAT Flow code has been used. From the present numerical simulations, it has been shown
that the air jet of a range hood generates coanda effect confining the contaminated air in a
certain region. Furthermore, the qualitative relation between the flow rate of the capture air
jet and the distribution pattern of the contamination has been discussed.

Key words: Horizontal air-jet(% F71), Natural convection(}? t]#), Contaminated air(2 %@
g F71), Optimal velocity(HH£ %)
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Table 1 Simulation cases
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Table 2 Comparison of the maximum vertical velocity

Ra | Present results | G. De Vahl Davis® | Choi et al.* |Relative error [—P&eﬁlﬁgpﬂ]xwo%
10 3.688 3.697 3.726 0.241
10* 19.589 19.617 19.801 0.139
10° 68.20 68.59 69.02 0.562
10° 220.68° 219.36 0.604

Table 3 Comparison of Nuss

Ra | Present results [ G. De Vahl Davis® | Choi et al.”’ |Relative error [—Pmlr)iv—;i?lis—]xm()%
10 1.118 1.118 1.143 0.022
10 2.246 2.243 2.264 0.169
10° 4525 4519 4530 0.124
10° 8.830 8.800 0.343
|l
S 103071 7 293214
\31293.143 293.143.
(a) Case 1 (b) Case 2 (c) Case 3

Fig. 4 Contour maps of temperature for three

cases at Ra=15x%10°%
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Fig. 5 Contour maps of temperature for three cases at Ra=3x10".
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Fig. 6 Contour maps of temperature for three cases at Ra=1.2X 108,

Fig. 7 Vector field and pressure field at Ra=
1.2x10°, Case 3.
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