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Greenhouse Thermal Environment Effected
by the Roof-Watering Technique
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ABSTRACT

The objective of this research is to study the effect of the roof-watering technique
on the thermal environment of the greenhouse, The experiments were executed by a
roof-watering apparatus and attic-type, PVC plastic greenhouse.The results indicate the
roof-watering techniques reduce the transmittance of total solar intensity and the photo-
synthetically active radiation (PAR). The thickness of water layer on the roof influence
the transmittance. The effect of the roof-watering on the temperature difference bet-
ween the inner and outer of greenhouse did not have the isgnificant effect at the lower
solar intensity, however, the technique increased the inner temperature at higher solar
energy. The resules can be explained by the decreased of the thermal conductivity for
the effect of water layer then reduced the ability of the inner thermal energy transmitted
to the outsede. Increase the thickiness of water layer also increase the water consump-
tion and the cost of equipments.The roof-water technique was impractical to relase the
thermal accumulation for users.
Keywords : Roof-watering, Thermal environment, Greenhouse.




— W F

BERURERTRRTGE FHORER
1 > BEASIE BRI ER30°C LA E(h R R &SR, 1993) -
HRFABESRELETRELEZFYTE
BRERHRMEIEAREE FNRLAXARE H
EHREFHURC HRER - HEBHHRKE
RESBRENEEZE  RAREEREZAK
BEMAR  BrnaR eI R iEERRE
EERARREREENLME -

BB ER S RRERCBEERTS R
B BREEARSRAERRBEAEAREN
HEE - IETARAERERRBMERTA - &
BORB BT EEERL A REREER - LAR
RS A RERZ SRR - #EXZEAA
HEREIEEERRAEESE  UBPFERE
EEMHTEARNBRIAKBEER - 3—HERKDPH
IRRER B RERF BRI AT  RIG (1989)
s AR MBEERERR - AUWRER
EEBZABER - ML AL ERREERE
KA ECEFERRMERBEARNKE - £
K (1988) #Famit R RFI RS AKRREEE L
BERWT @ HRWAY HHRRKRAR A
ER TR EE XA E R - EHERERENRE
AR - MASHBERBER > AREOEEN
BHEZENE - tEREN KRR ERAMNE
REERERA -

R ABEHEEIHTE - HRO4 4 mBLT
BRE/NEE > 04~075 p mRyRE B R TR
& 076 p ml ERRRAL/HRE - MREHARBZ
AEBLEERFTFIN RN - 4THRTRN » 44
PRALIMR - TR MES T REYESfER R
B AERRFAL/MRRIEERE - BURERE
RORYHETT & - AERERF T 506 038 I REFH ABKL S 42
HFZHEEMHRBERCEARN - HhRER
AHEKE (1988) SHEDKSE (1989) LURERG %
FOERME R R EERSEEMR > DA
REARERKBE - TR RBIE 2R =
NERBECEE  HERBETRAGFEERRK
F o BTSRRI E - R A E R

RE I - AR TR E RN R A -
FEE (1963) MAKKRPHBEBEE TR EIR
HABEEERENGER  RHELO01cnER T
TKHE » AR AEZE AR H MK IR 2 89. 7% KA E
81.59% - MHKFIBHIGE (1968) LR T
WAIFO.1cmz KR TRy » RIHEA 8% 2 H iR -

Tross 5% (1984) K EMEHEMBEE
(Optical Liquid Filter Greenhouse,OLF) = #%4: - it
HEEEMHB R EERBE - DB SG B4
BRERBTAAT > SRR RERIL—EMN
B DU S MRS HEMERAR LR
MR BB R THEE -

EBEEMRR AR AZ BATRERIR A M

EEARE - FEMEERE - DMkEAREER
BREE - FIARKERNENER  EREMA
1 A SUEETT Il (Walker$, 1978; 1979) K Wal-
ker[GS5(1982) - 53—IRTHRERIFI A K BRUE b B = 44
B MR - DU N RE I = R IR =
SHERRS LB - R BRI/ A (G (1982, 1984)%
LKA WK DA FE st T 7K o2 0 DA i = AR
HAEST - HBRAI N A E R SRR M R A EH M
(ARHEK - 1989) -

$THMEA R R E  BEENEEME
TEF WAL SR 380 S T M o T S - BEWF SR E
HYZERS DARR Py M4 1 R AT A 2 PVCHE B A7 SR
RHP  KNEERAZKRHR2HRERT
RERFHRREEES » WAKECEERE
HEHSR - RS A BERES -

= By

R EMRBREMN

FRRH = KBRS FTRAZH
MEMR/WV,/of - KEHRTYRABH AR
& - BHBRE RN R -

Qi : ARZHWE

Q: : BEARHRKERFEH

Q. : WEAMBRAFAME » HFIEHZH

BRE
Q. ' HERFARAR M KR
Q; : AERI A MK BRE

— 78 —



Q, | HWARB AT H R

Q.HQ, ZEHARMT :

Qc=U+sA s (T, =T,) creerseerrrereenes (4]

A, BEFEEN > (nf)

T RT. RWEAHNEE (°C)

U : SR ORI

Qu=p *CpeM’ ¢ (T, —=T.,) +rrerrveeees @)

o EBREE (Kg/m?) » CPREKLF
(Kj/Kg-C) M RERAR ( m*/
sec) » TeRFZRGERMBE » TEHHRH
ERR AR ARG - BT =T.,)
MR TRER (K% 199
1) :

TQi=Qc+Qv+Qc+Q,+Q, eeervreeees 3)
T BRI KRR AR R
[oT,eT =000, @

U-As3p - C, M

HAERGOTH > RIBHRMEN » T, HT. &
BRI At FBERWZ 5B B{aEg
m e AFRIEA - BN A %38 E Ra s
A EEER © HUH -

EEM B LG KB ERS - RENYERE
a2 - HEESNWT

T . * KRS HREERAERR

T WEMENPHRERZEER

T, : KB EREE (°C)

1. E MR
Fig. 1. Thermal environmental system of greenhouse
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