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Abstract

Greenhouse crop production under critical summer climate in Korea has
considerable difficulties because of high temperature and relative humidity. In this
study, some water pipes were tested as a means of the dehumidification and
increment of evaporative cooling efficiency. As a result of heat transfer
characteristic analysis, overall heat transfer coefficient of copper pipe was larger
than steel pipe, and estimated values were smaller than measured values. The
condensed quantities of vapor were not significantly different between copper pipe
and steel pipe, however dehumidifying effect by the water pipes was significantly
large. It was estimated based on the results that the evaporative cooling system
by the water pipe will be able to increase the evaporative cooling efficiency of
about 48%, and decrease the temperature of about 1.3C.
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Table 1. Thermal conductivity of experimental materials(W/mC).

temperature, C

material

0 10 20 30 40
copper 386 335 385 334 383
steel 43 43 43 43 43
water 0.55% 0585 0.602 0.619 0.633
air 0.024 0.025 0.026 0.026 0.027
AAolH 7] 2 B9 AEIADE TAE = sz 9dd 22d VR gE@A &
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Fig. 1. Dimension of greenhouse for the
experiment(unit : cm).
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Fig. 2. lLayout of pipes and sensors in the
greenhouse(unit : cm).

Table 2. Dimension and characteristic of cool-water pipes.

Copper pipe Steel pipe Remarks

Material . Copper Steel
Diameter QOutside 222 215

(mm) Inside 19.92 20.0

Thickness {mm) 1.14 375

Length ( m ) 30 30 6 m x5 EA
Surface Qutside 2092 2.592

Area(m’®) Inside 1.877 1.88
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Table 3. Results about increment of evaporative cooling efficiency and probable cooling

temperature.
Time(min) Temp.(TC) efficiency(%) Time(min) Temp.(C) efficiency(%)
0 0 0 130 158 60.00
10 0.45 16.67 140 1.13 42.86
20 0.38 13.89 150 0.68 26.47
30 1.35 50.00 160 1.20 4571
40 0.90 34.29 170 083 3143
50 1.35 51.43 180 0.60 2353
60 0.98 3714 190 0.60 22.86
70 1.05 38.89 200 1.20 46.89
0 1.20 4571 210 0.75 2857
20 1.20 4571 220 1.06 40.00
100 2.18 80.56 230 0.75 2857
110 1.8 6757 240 0.45 17.65
120 143 52.78 250 0.90 34.29
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