Journal of Bio-Environment Control, 15(4):306-316, (2006)

=AX|E Ao 5ot ~Fof UE dUsa EY

AP - USE> - O1SR - LR - USH' - 5RE? - YN’
vatish S QARsiet AR AT, AaTeL SR
s SAAETIS AEANRANT AT, Al FUABAetaTY

Analysis of Cooling Effect on the Plastic Film Cover of
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Abstract. In this study, the effect of the shade level, water flow rate applied to the shades and the temper-
ature of water on the greenhouse cooling was investigated depending on the shade level of 0, 35, 55, 75%,
and water flow rate and water temperature by the test on the small wooden frames to find out the low cost
cooling method. With increasing of the dry bulb temperature of outside air, the dry bulb temperature in the
wooden frames increased. For the frames with the shade and water, inside temperatures of the frames were
lower of —0.2~-1.2°C than the temperature of the outside air and higher than the water temperature. For the
frames without water, inside temperatures of the frames were higher of 1.7~4°C than the outside and not
affected by the shade level very much. The water flow rate and the temperature of the water were not the
important factors to decrease the inside temperatures in the frames. The black globe temperature became
lower with increasing of shade level. The shade frames with water curtain showed the best cooling effect
because of reducing thermal radiation and cooling the plastic film cover. The surface temperatures of the
plastic film cover for the water supplied modules became lower with increasing of the shade level. The rel-
ative humidity was decreased with the dry bulb temperature in the frame increasing and not affected by the
dry bulb temperature of the outside air for the frames with the shade and water.

Key words : black globe temperature, dry bulb temperature, greenhouse cooling, relative humidity, shade,
water evaporation

*Corresponding author

M o

O EAYR, 2006), AR E AP SEYS

FAloll Alsste Ro] AYuhe BEos MY wu

7] A7 Soluar HSHY 2]
ool wiet Aulgol Wiy 7o) w-¢- 23]
ot 249 e @do] 4A] Yoty £do] B,
2APLE A8l IE7IE Ik AL AU F
"ol &7 w2l F2 BARRe] Ad, Sy, 8],
EEF Tol =UE] sii. suirIdEdite 3R
Boll 2m A2 dRjsle Aihe Azt 3l

o} DR Wzhaar} Fohis(Willits, 2002) STAIE
BaEy gk 2pgEr el thaix AR5 o5
o A8l o] F Wzta#yt Irsi(Huh, 2000)
3o, 240 We} X8 HWPshs Zlo] B9 F
o83 AAA #-AAM felsithe R,
2000)= St ) 2AEEPH o 2= S7)of S
wol AL glon, felde 7B of 33% A%

—-306 -



2AAG AR £
AB2ZYZ2 S APl Y ACE B Hi Q)
thd, 2000). £ dFollAes AR WHES A
317) Y5ke] 21ge £E BE2Y] Huirt YiEy)
S BXslaiat si9ick. AdEAE Sl
2ES AFsl ey} EEUSES
Z3 A7 AAE S-S S8kl b &
FEE NS BAgEL iaTeEe)
290 W] e AR AT} SFLL,
Adisse] Wl B2 fae) e £ o
2 7} ¥ige] Wigl, UEAH BULES wIe gE
wS9le] B, Fxlewws] SolH, o]#id £48
B3l 29 I, AT 9%, B2 4%
o] 3%, 1 23| FEL vlwEAFre 2 FejHQl
A7 WPiEAe Fsiaat sigck

502

(&3
[

(a) Upper view

503

2

344

41

(c) Front view

2~ul} }\i—

B d7elde 2dngEAle] Agute] FEF
EEZYSRo] wE YUEnE Blaishs Zoldh
AR BES PO Z A3 F ATl EAH
o} Xpgere Ax|EhaL Bl SEES Al B
o] HEE o] 1 3 e PHEIAE v
EAghe Aotk AR EY AR ke FTkE
HEANE Y v ARRETEEE Ague 5
9 MFEATt. ZE9 T 712 < AE xE0] 503
x503x517mmZ 3}3 e FAE 13mmE B
th AR EELS Nl O 2R E] 480mm ool wix|st
Bon, Fxe] =EL Fig 19 JeRd nle} Zoh

ARtRmEe Awe) SRS el IRVt B

[SRanlis J v

T \

\ »& g
v \{n
[ a
A \
‘ VL B yd (\l\é/ o ,:..’.\_..

\‘\ % X /j"» )w’r‘— |
e W \evv

Y 7

(b) Right hand side view

(d) Three dimensional view

Fig. 1. Drawing of the experimental module.
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Table 1. Experimental modules.
Shade level

Water characteristics

0% 35% 55% 75%
Test for water flow rate and vy water 00 35 Cs5 75
cold water
Test for water flow rate Water flow rate level F1, F2, F3 COOWEF2 C55WF1 C55WF2 C55WF3
Test for cold water With cold water for flowrate of - vgour - 35w csswL C7sWL

1.2L/min each
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COOWF2- C55WFI- C55WF2-  C35WF3-
Module 00 35 55 C75 COOWL  C35WL  CSSWL  C75WL
Flow rate test 1.3 3.8 4.7 5.8 -1.5 0.7 -1.2 -22
Low temp. water test 11.8 14.0 14.1 14.0 0.8 1.2 1.2 0.0
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