UNAALID

1 1 Y
= IS) o a =2

o A A A a )
ﬂffli;l‘ijuu mﬁﬂgﬂwﬂuiimaumymmmﬂuummmmmﬂmwumﬂmuimqmi

o

nBAINT Ing lesnanimerman lumingaunudnana e semsanayia azAnfilgnluTsauseuin

= T A o 1 H] = A 9 ] 9 [ 3 A Aq Y 1
lllquaﬂW]E]ﬂIaﬂﬁilq@ﬂ'ﬂ 5’Jll‘I/Nﬁ'llﬂiﬂ'ﬁﬁﬂlﬁﬂ\iﬂ']i(l%ﬂ"l‘ﬂﬂulla\ihlﬂ ’E]fJN“l,ﬁﬂGnll Ti\ﬂi’ﬂulﬂ‘ﬂﬁﬁﬂ‘l‘lﬂ’ﬂq

'
Y % I

A dy a Yo [ é [} 1%
Tuiied Inglutlagiiuiidsneguuuduilasumsesnuuuunnaedszme alimingauaniweinia

Q

v

A Aou A= % ¥ A ¥ A A
Yoo lne uITelTeliTaglszasdlumseonuunnazadelsuSounuasdauuuy 1 15usoud
' P ] A A ' A = o
ansoFeszuennuiou laawiton luimngausemsigniiylulszma’lne sawdsszuvlSuernia
o ¥ A ' o A o ~ ' o w 2
uazszuudasiazasemsmelulsasou sauduusEn e lalasvsy 1na Tasisuainms

w d' w A d' o 1 [} w = é g’u 1 dﬁl d’d‘d
poanuuLtazNauNel uljelsaseunuash 81l 1nyes JandauasNsaFIategluiunng
9 9 A a A a 1A Y = 491 A
p1meiou Taammzluggieu Ngamgiinelulsusoutmgininaesmsuazinnurunelulsison
o o q Y A Y dqud o a o = o ¥ ) °
a1 i ldeenanuluihnlhaessindninamsuendlesn 1 melasimsiahnnuimediumssiuin
A o 4 . . . A a v dy 2
FIAaYN1Namansvedlva (Computational Fluid Dynamics H30 CFD) 1114 luau3seil Taaisuain
3 9 ° v Y q ¥ A A P Py
M3NUToYA ATINABUHANMIAIUINAIY CED 1d2 19 CFD wiizilnssveslsasouniszuieanuionldq
~ 2 v A o a P ) o
Nga Mntueenuuy s e IsuTeumunanIAINTsSuANaas uazld CFD iszuvliueimenialy

A Ao v a tﬁl Y 1 o A Yt A Y o A
I‘i\‘lLi’E]lW]iﬂ‘]elTi‘éﬁﬂ°1_I"lJ’fNQmﬂ@'MLLaZﬂ?ﬂll"]fl!GLW@QiUﬁ%ﬂUVILW?ﬂZﬁMUlﬂﬂWQ'ﬂ U9 NUUUITUUANUAYN

3 A ~ ~ A g v A Y} o ~
WmazaseiisnelulsuSeuiuzan lufiga TnsansidelalsauSouwnuasAULUUNITZ DU

9
a (-

[ d a @
Uszneudis nuuTassadwveslsason jUuuumsasasiaantsuernma ginsaiauermalinuszuu

o A ¥ &’l’ A A o Y Y a a a J
AUAYPIUWASTITDINIT VUNUNVUIA 2,112 AT 1NLUAT ‘de1iau1"lﬂ1%qwu"lﬂﬂsa1ut%qw1m%ﬂ



ABSTRACT

Nowadays growing plants in greenhouses becomes popular and increasingly important in Thai
agricultural community. This is because the climate in Thailand is not suitable for some foreign vegetables
and the vegetables planted in greenhouses gain higher values per kilogram, including being able to avoid the
usage of bug-killing chemicals. However, the greenhouses used in Thailand at present are adopted as they are
originally designed from abroad which are not suitable for the climate in Thailand. This research is aimed to
design and construct a prototype of greenhouse that can ventilate heat in the condition suitable for growing
plants in Thailand, including air-conditioning system and water-nutrient delivery system inside the
greenhouse, with ACK Hydrofarm Co., Ltd. The design and development is initiated to improve the
greenhouse at Pakchong, Nakhon Ratchasima, that is located in the area of hot climate, especially in summer
where the temperature inside the greenhouse higher than needed and the humidity is quite low leading to low
content of dissolved oxygen in the water-nutrient delivery system. The knowledge of computational fluid
dynamics, or CFD, is used and applied in this project. To begin with, the measured data are collected and then
the CFD results are validated. Later, CFD is used to find the optimum geometry of the greenhouse for
ventilation. Then the greenhouse structure is designed using engineering principles. Also, CFD is used to find
the optimum air-conditioning system inside the greenhouse to maintain the desired condition of temperature
and humidity and to design the proper water-nutrient delivery system. Finally, the output of this project is the
greenhouse prototype with supporting system: the drawing of the greenhouse structure, the fan installation
layout for air-conditioning and the aerator for the water-nutrient delivery system over the area of 2,112 square

meters that can realistically be used in the commercial scale.
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