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Effect of Aspect Ratio and Location of Outlets
on Ventilation Performance in a Dry Room
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ABSTRACT: The characteristics of moisture ventilation in a dry room are studied
numerically. The behaviors of moisture ventilation are analyzed by varying the aspect ratio of
the horizontal plane and for various positions of the outlets in the room. Three different
ventilation efficiencies have been used to examine the effect of the longitudinal arrangement
of outlets and transverse arrangement of outlets for each aspect ratio on ventilation inside the
room. It is shown that the ventilation efficiency in the dry room can be improved by
arranging the outlets transversely in the cases that the aspect ratio is less than three and
longitudinally in the cases that it is greater than four.
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Fig. 1 Schematic diagram of a dry room.
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Table 1 Geometry of a dry room ( H=25m)

Aspect ratio, 8 W X L (m)
2 11.00x22.00
3 8.98 x26.94
4 778%31.12
5 6.96 X 34.80

Table 2 Design specifications of a dry room

Contents Dimension
Inlet 1.0X1.0m (12 EA)
Type 1 1.0x10m (6 EA)
Outlet { Type 2 30x1.0m (2 EA)
Air flow rate 302.5 (m*/min)
Ventilation rate 0.5 (No./min)

Table 3 Locations of local moisture genera-
tion in the reference plane

Aspect ratio, £ A B C

9 x 185 5.51 11.0

y 565 5.65 5.65

3 x 225 6.75 13.47

y 435 435 4.35

4 x 260 7.80 15.56

y 375 375 3.75

5 x 290 8.74 17.40

y 334 334 3.34
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Table 4 Boundary conditions

=-0.42m/s, k=0.005%°

Inlet L5
= C,k5/(0.5D;), C=0
Vout™ *0.84 ITI/S,
Outlet k. de _. 8C _
9z =% 57 =0 57 =0
Wall  u, v, w=0m/s, —g— =0, %S =0
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Fig. 2 Velocity vectors in the reference plane ( =2, 2=1.0m).
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Fig. 3 SVE 0 distributions (source: local moisture generation, §=2, 2=1.0m).
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Fig. 4 SVE 0 distributions (source: uniform generation in the whole room, §=2, z2=1.0m).
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