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Environmental Analyses in Rain Shelters

& 3 o
Son, Jung Eek
Summary

One of the typically simple structures in protected horticulture is the rain shelter,

which is widely applied in summer regardless of its poor ventilation. To evaluate

ventilation performance of rain shelters, the ventilation rate as well as inside temper-

ature of one conventional and two improved rain shelters were predicted and com-

pared under various wind speeds and irradiations.

More accurate model in which the inside space of rain shelter was subdivided into

three parts considering the crops grown, was developed. The ventilation rate of each

opening and the general direction of air flow in the rain shelter can be predicted by

the model.

The  ventilation rates as well as inside temperatures of each rain shelter obtained

by the model and the actual measurement, proved that the ventilation performance

of improved rain shelters were superior to that of conventional one.
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Fig. 1. Cross sectional shapes and scales of
rain shelters. Oblique lines indicate
the crops grown in rain shelters
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Table-1. Parameters of each rain shelter

Type 1 | Type 2 [ Type 3
Floor Area(m?) 162 180 180
Cover/Floor Area | 1.79 1.93 2.37
Vlume(m?) 347.1 398.0 414.0
112.0, 0.2124.0, 0.4|24.0, 0.4
2112.0, 0.6]21.0, 2.1]30.0, 2.3
Openings 31 0.0, 24]21.0, 21| 0.0, 2.3
4] 0.0, 24|21.0, 2.1|30.0, 2.3
Area(m?) 5 [12.0, 0.6(21.0, 2.1(30.0, 2.3
Height(m) 6 112.0, 0.2|24.0, 0.4)24.0, 0.4
7 [72.0, 1.2(21.0, 0.9(54.0, 0.9
8172.0, 1.2|24.0, 0.9,54.0, 0.9
1 0.8 0.8 0.8
Oveni 2 0.8 -0.5 0.1
penimes 3| -06 | -05 | -05.
. 4 -0.4 -0.5 -0.5
Wind 5| -04 | -05 | -04
Pressure
Coeff. 6 -0.4 -0.4 -04
7 0.0 0.0 0.0
8 0.0 0.0 0.0
1 0.4 0.4 04
2 04 0.7 0.6
Openings 3 0.0 0.7 0.0
4 0.0 0.7 0.6
Discharge 5 0.4 0.7 0.6
Coeff. 6 0.4 0.4 04
7 0.6 0.6 056
8] 06 0.6 | 06
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Table-2. Ventilation rate(Q:m?/s) and in-
side temperature(T:C) for various
wind speeds(m/s) and solar irradi-
ations(MJ/m%/hr) under 28°C of
outside temperature

30 9.1731.53/18.23|30.10|16.7230.08

13.7430.44/26.07)29.4924.58)29.45

Sloar Mind Typel | T ype? Type 3
irradia-
tion Fpeed Q T Q T Q T
0 1.92/35.96| 7.08|31.33| 6.59(31.16
2.0 1 4.58(32.24{10.75[30.29| 9.87|30.23
2 9.16|30.25|17.85(29.43/16.59|29.40
3 |13.72|29.63125.87|29.00|24.47|28.97
0 2.08|37.43| 7.61)31.90| 7.12/31.70
25 1 4.58(33.30111.33(30.73/10.25/30.70
’ 2 9.16]30.94]18.04/129.76/16.67)29.74
3 113.73[30.04125.97|29.25(24.54|29.21
| 0 | 2.2338.83) 8.1332.41] 7.59[32.30
1 4.58|34.36|11.47|31.23(10.59131.15
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Fig. 4. Change of ventilation rate with wind
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