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Testing on Efficiency of Hydroponic Greenhouses
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ABSTRACT

Hydroponic vegetable production under a small net-house is a typical crop
cultivation promoting the measures to reduce the use of chemical pesticides. However,
vegetable crops in such a conventional hydroponic culture usually face a serious problem of
the build-up of heat inside the greenhouse that affects vegetable yields. The objective of this
research was set up to develop hydroponic greenhouses for promoting the production of
high quality vegetables. The design was based on the principle of natural ventilation by
providing a ridge vent on the greenhouse structure. In addition, two supplemental cooling
systems were introduced : by covering the roof with black plastic net and by applying a
fogging system inside the greenhouse. A series of experiments namely survey, design and
greenhouse testing were conducted in order to evaluate the performance of prototype
greenhouses in comparison with conventional greenhouses at two different locations: Agri-
cultural Engineering Research Institute, Bangkok and Agricultural Engineering Centre, Chiang
Mai. during October 2006 - September 2007. The results showed that the maximum tem-
perature inside the prototype was approximately 5°C lower than that of conventional green-
house in the summer. The increases of vegetable fresh weights were obtained in all locations

and cultivation periods.

Key words: greenhouse, hydroponics, soilless cuiture, nutrient solution
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Figure 1. Conventional greenhouse with

two culture beds
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Figure 2. Prototype greenhouse with overlap roof
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Figure 3. Prototype greenhouse with ridge cap roof

¥
£

LUUWN9I§a9tY (Figure 3) wiasnssfidunsulunisneaiefidinuay

WitufisusenInITagungll
nmelulssizau wuddusecansawlunisan

sarndnelulsedaulglndidseiu wdiis

9 Y

a a

A919504191N3F N9 IUNTLLIUN TN BES 19159

A9 W '

BauuasTaafldwuilsetounuunting?

9

182

Uszndatagnituuumivisestu Judanld
sluuulsadaufilaszuwemauuumiia

widpuiusunuusmsumMmesausaly

-

2.2 STUUIEIHNTIBNIRARUNYH

n1elulsaisau (supplemental cooling

EFiTImManeas I 26 atufl 2 wosnan - fevan 2551



systems)
TulseiSauiinnsanaiuiduaag
LRIULAARIEANTIEWITNUEIUTENL 50%
dwiuRadnvSalsedeudgniizialy (Short,
1998) F9apaAdadiunsIHEAITIBWIIIUEY
AaNUnavAlseiSaunaniSus1eqitlé
f157901  Lilaeendszdndnawnisszune

(% o

BINANNSTINTIRTURE TRNAWAN LAY

in-sanlsaausnnninnsasuizasaInia
$pupanedIasEuBeINA (Short, 1998)
sotuluuiifiussunndauazanusioulse
Sousauilscn3nmeaenisssuiueinia
musssnTIRezan v gungimelulseseu
E9AVEY (Worley, 1999) TufiiaslaRarsan
LaTNANBUNIT IS DU IBLaSHN1Tan
paumpfinelulsadaudieifeng usnnile
NNTITVIBBINASIINGR 18U N9 LEf
WARNAATTUIBDINA mﬂﬁaﬂ%mnaa%ﬁﬁ
Hopuunaganlsaiiou waznsldszuunu
nuanneulseiSau wudnsTuUNUBNeNaY
tvangunilanniiizauq lasliviunuen
(fogger) fifdnTaetiem 30 a/am. $1uu
3 30 mululsaFau fAssduaugennifu
wHuLgn 1.0 ¥ sgudaufonaneduenizes

Tsai5au 1 ¥ wasvivINInuvand ot

,,
Aonawlunsudedszanm 2.1 8. s1uu
1 %2 uasvinlymeduandssana 2.1 ..
Snsuau 1 W MsumasTsiudhounadn
(0.5 W3951) IINMINARDUANINIT AN

"IIENTJEI::L’Jﬂ’]ﬂ’ﬁWUﬂﬂJﬂﬂﬂ’]ﬂiﬁlsﬂu‘l‘ﬂﬁ

avsasthanlngfianssuuludn wazuuwsiy
Ugnannsaszmeldldanfigalaslaivhls
Wailmuunanihenssuuwunsanidily
TussvumapuIousisazans Sewunlugao
lsedauldfuuasunauazfigungiinalugs
FENINIRT 10:00-16:00 UM AF (T2 UY
vunnenuuufanavhegn 15 uiiizads

Tofsspzawunuanuiuaisas 20 Jund

2.3 sruvilasiusrsazaivlvatiou
nausinlwiau

ﬁﬂLﬁumiaanLLuuqﬂnicﬁﬂmrTﬂﬁ
Tarsazaislvandussnanainaiadgnidie
WalWiney (Figure 4) wadlasfunislva
%uaanﬁu‘%ncuqﬂmcﬁﬁ’m:ﬁuﬁw (nutrient
level adjuster) (Figure 4a) aanwuulyiiinig
ssunmhdufissevnhuiniy vildaanse

v

Hudnbhlldassanar Taslétagiinie
710190 13U viouardadawRiBAeq uas
Haatumslvatioundvasnfifiuasazas Tos
2ENLUVYIBIBRITATAE (nutrient delivery
pipes) lusuiRaseuudownansazany
(nutrient tank) dwsuilasiunsivatiaundu
(Figure 4b) lasnaseviadszihiifiduguen
U an Tgendiissdvonmdgn Tuduuuge
rouiagUi U e finsdeviadidgetuly
a a

fuszaumualsadauiievmtinfdne e

dnldsmeguamasuciliingy  dmdy

(Y
o

Yoefunsiian@nun (siphon) #iasviale

s1Iazatnlvatiounay

Thai Agricultural Research Journal Vol. 26 No. 2 May - August 2008 183



(b)

Figure 4. Anti-backflow devices : (a) nutrient

level adjuster (b) nutrient delivery pipes
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Figure 5. Ambient and greenhouse tem-

peratures tested at Bangkok on April 25,
2007

54 4
s2 |~ ® - Prototype greenhouse —o— Conventional greenhouse
. 50 —*— Ambient temperature
48 4
46 4 ’
44 ] D\CL\G//E—D
42 J
40 | PO PO ot L 2REEEEN -
38 |
36 ‘\m\‘/ah‘
34 |
32
30

Temperaature (°C

1300 1330 1400  14:30 15:00 15:30  16:.00
Time

Figure 6. Ambient and greenhouse tem-
peratures tested at Chiang Mai on April 20,
2007
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Figure 7. Ambient and greenhouse tem-

peratures tested at Chiang Mai on July 9,

2007
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Figure 8. Fresh weights of Thai vegetables

in different locations and cultivation periods
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Figure 9. Fresh weights of salad vegetables

in different locations and cultivation periods
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Table 1. Payback period of hydroponic investment project

Payback period of investment project as affected by different yield

::d::ponic Yield price per greenhouse unit of greenhouse (months)
greenhouse  DanUK) Average yield + 10%  Average yield ~Average yield - 10%
(88 kg) (80 kg) (72 kg)
1 35 67 96 _
45 34 43 55
>5 22 26 34
65 17 19 23
: 3 45 58 90
45 23 30 40
55 17 20 03
65 13 15 18
3 35 41 52 79
45 21 26 36
55 16 18 1
65 12 14 16
4 35 38 48 23
45 20 24 33
> 15 17 20
€5 1 13 15
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