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Development of Evaporative Greenhouse for Hydroponics Plant Set
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Abstract

Vegetable production in Thailand by using hydroponics technique has been limited due to
high temperature in summer. Two experiments were conducted to determine the design of greenhouse
plant set which effected the inside temperature and humidity of the greenhouse. In the first experiment
two type of greenhouse which were original type (single step arch roof) and develop type (two step
arch roof) were compared. The results showed that the design of the develop type caused the significant
difference decrease of the temperature while the RH of both type were almost the same. In the second
experiment, the develop greenhouse plant set was improved. Four types of the greenhouse plant set
were the develop type (T1); the T1 type with wind tunnel at 60 cm high above planting base (T2); the
T1 type with wind tunnel at 30 cm high above planting base (T3); the T1 type with evaporative cooling
pad (T4). The best result was found in T4 which cause the lowest temperature of 36.29 °C following by

T3, T2 and T1 respectively. The RH of all type were in the range 0f 55.17-59.33 %.
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uyy T2 6.29 2.00 -629  -7.71 657 414 386 -2.14 -2.80°
UUY T3 2.14 0.86 -0.29  -371 -329 -3.71 -3.86  -343 -1.91°
UUY T4 3.14 0.14 0.57 -2.00  -0.57 3.71 0.29 -0.71 0.57°

HaNene : AR (Mean) Tu Column theafu sadnusmileusy Liuana1sfunisadan £-0.05



14

65.00 - S |
| —e—T2 i
63.00 4 —&—T3 i
..... . —%—T4 |
61.00 T - -4 -+ ANgUaN i
59.00 -
°\°
é‘ 57.00 -
h=
£ 55.00 -
=
=
=z 53.00 -
51.00 4
49.00 A
47.00 -
45.00 : : : . ’ ; ; ,
9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00
Time, h

4 ] v w o A v d = P
M 9 anusudfuinimasaanaanelulsuSountssuvangurgliuaazuubiasnMouen

Tsai5au

~ d
5. ff’a;‘l.l!!ﬂ&")%’limwﬁﬂ'ﬁﬂﬂﬁﬂ\i

A 4 A A A 19 ga < o a
nnmsnadeulsuSeunsaesuuy fe TsuSeulgnislas hild@uviamnuuududy
A =} 1q ¥a =3 o = v = ’
uasTsadoutlgniisTaslildauvmadnuuilfulse. Samuand1svesgamgiiszniumely
A d' i Qs A v a o v = ' [
wazmeuonlsuieuiiaaiu TaslsauFounnnauduiinadavesgungiigeniuuuiiuliann
Tnoligaingivesemanielugegadi 42,19 °C (mdu 41.6°C) aNuANvesgungiinnfigaa
8.01 °C (e 6.7 °C) luvmzi lsasounuudduilsligamgligengai 39.39 °C (ndv 38.7°C)
a 3 a o =1 ' §
I¥ifannudisvesgavgh 521 °C (pfAe38) ewuwadoa swmuldduiioRinisanimim
b4
uanaavesgangives Tsadeuerawuy Trafeuuumlivlysmmsoangungiinely
I - Y ' o a a A a A d? o Y d? o e o - a s
sadouldmnniuvnduny Tasidleguugiiviniussh IdanududuininwlulsaSeulin

g @ :/’ dy = - . = a A
ana9 HOAARDINLAITNABBIVBS Arbel et al. (1999) NatimnneluTsuouligumgiquiu i

a

.

b4 ¥y 3 [
flgnesiimsinsyivInanas uazmsgalfiuazsnemisezaansdae ieilgumgiimiugalu

EY
b4
@ A

v 3 = d. é 1 1 = =
seRufissdenadegungivesasazaeildlussuulgaiy FavzdewanonsnsyAylavessin

A A 4

RydnManiladie (Bnseuns, 2548)



15

¥
o A

a A A 1q ya g a (o Y '
myangangiveslsauiourlgniisTaslildfuumnadnfiliudguaaidszuy numn
A A 19 Ya [ o da o a
TsaSeutlgnity Tae lilF@uvuadnuuulfuilgahAadaseuy Evaporative  cooling  pad X
s a 4 & a o a o s & dg a 4 oA a
Uszdnsmmgsigalefisuiumsfadessuug luday Aeillugungiiats uagnanuiiamen
fugamgiinouenlsaieu 1avsyuw Evaporative cooling pad figamgiimie 36.29 °C szvugluen

A

o Y a a A o o 4 LY
aufiszduanuge 30 wuRwesmilengquilgnisliguvglimde 37.85 °C szuUg luenaunszAy

q

]
A

AN 60 tudAmasimilevquilgniisiligungiinge 3833 °C daulsaSounillszvuangungil
= { . ‘é N =) a’ o d‘ 1

Seungiinde 38.46 °C Fulleifioufiugunglveseimanvueniane 34.92 °C vz laanusaves

gangiliviiy 1.37,2.93, 3.41 ung 3.54 °'C mwdA Tugsnmiisiomadoungavesiu (12.00-

-

15.00 1) pungimelulsafengenhoumgiindovesfurlszum 1.01-2.04 °C Taugatia 40.05 °C

9 a

3 » E 4
Y =

win'lifinsfadeszuvangungll lulsuiouiAndess U Evaporative  cooling  pad 113

3
o

Lﬂéﬂﬂl!ﬂﬁﬁﬂlﬂﬁ@ﬂlﬁgﬁﬁ@ﬂﬁﬁﬂ (1.01 °C) M3AAAIIEYY Evaporative cooling pad 9ziinam
Amnmwmqmwgﬁv‘%’qﬁmsxﬁu uaenouonlsadoutioofian Sadenndoefiy Arbel et al. (2003)
wazamuaudmivesmmamelulsaSoufisunlsunduiuguugiveslsuiou foiogungl
qaeﬁu%zﬁﬂﬁmm%uﬁuﬁwﬁaﬂm AOAARBANLMINATBIUDY Arbel et al. (1999)
M5anguNHiiAausz Uy Evaporative cooling pad fuszuuficunsnaagamgi ldedd
Ysz@nTaimann mﬂﬁmiﬁﬂymﬁ"lmua:ﬂ%"mJsqwia"lﬂmﬂ”haztﬂuﬂsziwﬁaéwmﬂiuﬁm
IATHgNY Lf}mmfﬂu“1‘]%fgﬁuﬂu“1*/1a”l@féuﬁﬂu@’humiU?Tnﬂﬁ%ﬁﬂﬁﬂaammmﬁﬁyLmzm's
QARG %ﬂﬁ”’aiwuf;mmzﬁuﬁmwgﬁmmﬁ”luﬂs::mﬁ'lm Fetumananssiisanneios

il lulszmellne

Y a
6. 19NWTID B

a ] a 7 A v a A 1q ¥a
fisn Moy, 2548. MmIlmsrinemasadulelgniyleelildau. enasiszneumssusy
(Y & q Ya oA o o v d o L=
nangas mydgnitaTaslildau Juii 6 Juh 16-18 UMW 2548 o aomiumaluloy

wizveundudnunmImansz.

Sntquns . 2538, mdgnfialagluléau. madngRiner aszinalulagmanyas

a 3 9
amSuma TuTagnszreundudigunmsmanssds. 146 v,

SnFquns unfe. 2548, matgnitylussuy NFT (Nutrient film technique). ene1sdiznouns
LY 1 a U 4 o A v o @
susundngns mydgaialaglilddu {ui 6 Jud 16-18 quAMIUS 2548 o1 dOIUN

maTulagnszeomndudgunmsmansziia,



16

A Growelectric Handbook. 1979. Ventilation for greenhouse. The electricity Council. Warwickshire.

17-21 p.

Aldrich R. A. and Bartok J. W. 1994 Greenhouse engineering ; Greenhouse series. Northeast regional

agricultural engineering service cooperative extension. New York. 212 p.

Arbel A., Barak M. and Shkyar A. 2003. Combination of forced ventilation and fogging systems for

cooling greenhouses. Biosystems Engineering. 84,45-55.

Arbel A., Yekutieli O. and Barak M. 1999. Performance of fogging systems for cooling greenhouses.

Agricuitural Engineering research. 72,129-136.

Kittas C., Bartzanas T. and Jaffrin A. 2003. Temperature gradients in a partially shaded large

greenhouse equipped with evaporative cooling pads. Biosystems Engineering. 85,87-94.
Mastalerz J. W. 1977. The greenhouse environment. John Wiley & Sons. New York. 629 p.

Nelson.K.S. 1980. Greenhouse management for flower and Plant Production. The Interstate &

Publishers, Inc. 63-64 p.

Nelson.P.V. 1981. Greenhouse operation and Management. A Prentice-hall company, Reston,

Virginia,No. 2.
Nelson P. V. 1991. Greenhouse operation and management. Prentice Hall. New Jersey. 611 p.

Virhammer K.1982 . Plastic Greenhouse for warm climates. Food and Agriculture Organization of the

united Nation, Rome. 8-10 p.





