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ABSTRACT

It is not possible to have a greenhouse temperature lower than ambient
temperature by using natural or forced ventilation along. Evaporative cooling
methods such as “Fan and Pad”, “Fan and Mist” and “Fan and Fog” are some
better choices for greenhouse cooling. “Fan and Pad”, also termed “wetted
wall system”, is popular in controlled environment agriculture of Taiwan. Nev-
ertheless, the terms for pad (wetted wall) efficiency and system efficiency were
somehow confused. Also, many people can not understand why a greenhouse
with nozzles having 100% efficiency fails to bring the temperature of thes house
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down to the outdoor wet bulb temperature. All these misunderstanding were
all originated from the definition of the term “Efficiency”. This study tried
to reinvestigate the efficiency of the three evaporative cooling systems and

the efficiency of its’ components. First, focussing on the fan and pad system:

equations for the calculation of the suitability and the lowest temperature that

the system can achieve were devel oped. The effectiveness of the fan and

pad system was also defined. Secondary, focussing on the fogging system:

equations for the calculation of the theoretical amount of temperature that can

be reduced and the maximum amount of water required by a fogging system

were developed. The concepts of efficiency, availability and effectiveness of a

fogging system were also introduced.

Keywords: Greenhouse, Evaporative Cooling, Efficiency, Effectiveness
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BEZREBE LRAZSFRRBZERTN -
SERAFIRARBEE -

ART2T/ A KT rpad » ERIFIZ B AR
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Tepad = 30 + (1 — 0.85) * (34 — 30) = 30.6°C
ERAASTIKHBEERIENEZREE - 3
B4 -
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HIRFRY C EBEERTEC B  ZBAHH
o BREMHELAMENYT -
Q = Brpy*W xnxHgy

= p.*xzxV*60xCpxdl (14)

HEH ZBERA » TEHEREE
HEA (AR5 ) » HBEPAIT :
Q = B*1xW xnx2256.6
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EHEAB AT ER T RBE AR
FERREOERE MEBRERERNZHZL
RARE (% RR\AEE WBD > EREEE
R) > AR EFTRREABRAFTEZTH
FREEE (HBERAEREAER > dT) -

dT = MIN(dT’, WBd') (16)

(Z) REAE "HROKRERERE, 2HR

HAOR 55 KB ZdTHE NP WBA'HE
» RIFEREFCTE K BB MBS B8 > K RIFERE
EEKE - BRAEEBRAZHMNEZAERZ
RBERBERO6.865C » HE/PPRERHEZ EEME
BIC  HETHEOD KBTI EHEAR > £L
AT KR FTEVEOKEW (0K g R
H ) SRk RdW T 53 5B T 5o XE
=

W = (Axh*xzxWBd")/(33.7076 xn = 3) (17)

AW = (Axh*zx(dT'-W Bd')}/(33.7076%n*0)

(18)

HISBIEAT' AP W B'RE A o LT B
FETA 2 ER BRI AT ¢

W = 1000%4x1.5%6.865/
(33.7076 % 250 + 0.8)
= 6.110F /hr/m5e

dW = 1000 4 % 1.5 % (7.865 — 6.865)/
(33.7076 * 250  0.8)
= 0.892% /hr/wEHE

B EE T AKEEBIVEE L EEE
22250 F /hr o
(Z) RBRFZ "HYM .,

HESITHERRFHNRTREBREE
ERZEEVAAZRREFENRRAT I ATE
» KMBEEN "THE, WER L o AT
BEH» HEBRRIEABINKMGE2E LK
B EHS R HEXBREEREEE S KFE o B
RERERRER B EHHIKE » FTLUBEHREFED

£100% » MEEZET R E YN BB R « B
BEAFEBRRARRELRAE » FFUFLE
BU—FBENELEBEAERARRENEE B
BMUEBRF "HHM, (Effectiveness)iEZ »
EBMOT

WA THBEM, (Effectiveness)
=mgug "33, (Efficiency)
* TEEZE ) (Availability) (19)

Hep» ToAE, eERAHRERMEZHK
BRL THEABRERERE, BT
RAE, CEE<1 #1FZ » FHRIKHE
FFHR o

EREKER>EKERBERERE > MTHER
1, EEBRE T HRE, FHAEE "HE, o
B TEXE, FRERAKDERZERE
KBZFERRE » BLHEAHWKERERRR
HRBRRERARERERM - MEARKS
THuE, ER]l RRUTHEBEZREZRRRE
BENZERZBRBHE -

A -

A 5557 71 R B 7 R I R B R R MR
KM HEZHIERREE | (1) - Ml AK
FEE THEAYE R TRAER, <HELAK R
HEAEKBAK R AT S LRARES
WZTH» (2) B KR RSB
MEZER UHALSKXKREERE 3) &
BAEARZ TR LAEBREZ TEX
%, FEES L8 (4) BT KERE - AM
FEMEF AR "ERE, ZRAEL o
BAMATECAERRERE (1) - BREEE
HEHKEEARBEEHEHAELOANZ MH - (2)-
R A ERER A BAECRT > A RE
EERERBRHZ "HRME, > HHELARH
e TWE ELEKEZ "RHE,

EOHBRHRH T EEEHERHER
mEre TEOKBREREBRME. KHELXTH
ABHIRH S P LR R AR E K » FFKRE
o B AMMUER KRITHBERMKY TE£K,
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