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Abstract

This research aims to design a thermoelectric temperature control system for growing lettuce by aeroponic
method and electricity consumption and the cost of the planting system was anayzed. The experiment used two
types of lettuce as green oak and red oak. They were grown the comparison of aerophonic and hydroponic method
with dynamic root floating technique (DRFT). The growth of them was measured from bush height, number of
leaves, plant weight, bush width, and root length. The temperature adjustment of nutrient solution on the growth
of them were analyzed variance by statistical method. The result showed that the water-cooling system can reduce

the temperature inside the experimental set to about 7-11 °C compared to the outside air temperature.

The growth of green oak lettuces cultivated with water-cooling system was no statistically significant defference
with hydroponic method with DRFT. The rate of growth of red oak lettuce cultivated with water-cooling system
was low when compared with hydroponic method with DRFT. The electricity consumption of aerophonic water-

cooling system was 0.106 kWh.
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Figure 1 Cooling aeroponic nutrient solution system.
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Figure 3 Components of the system.
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Table 1 The energy of Heat, time, and power through
cooling system of difference volume of nutrient

solution.

Volume Qoutput Time Poutput Volt |
L (KJ) (s) (W) V) (A)

0.20 854  570.60 1497 144 4.64
0.40 17.08 790.80 21.60 144 445
0.60 25.62 1281.00 20.00 144 445
0.80 34.17 1769.40 1931 144 445
1.00 4271 2121.00 20.14 144 443

Average 20.26 144 448

ANSNARDIANLANTAVDIEULNDSIUBLENNSA NAdeU
iauiuliaisazateusuing 1L wudn gungives
a15avareluyie 20 uniusnanasedesanisa (Table 2)
nEsntuaranasegiet 4 aufeundi 40 RRVERLEN
asavaneilalndifesiuauBuresudumnesludidnnsn
wansliiuusunesludidnynsnianuaiuisalunisin
anudliifuasazanoaufeguuniifidesns

Table 2 Temperature of cooling system using
thermoelectric system.
Temparature (°C)
Time V A Thermoelectric water
(min) (V) (A Hot Cool
side side " out
0 144 486 322 322 30.6 30.6
10 144 445 453 270 259 258
20 144 445 453 259 239 235
30 144 445 530 232 225 223
40 144 443 477 194 223 222
50 144 441 491 209 224 223
60 144 439 512 212 224 223
70 144 439 560 216 225 224

32 Fwuusumesludiannin ieeliiunisugningaeis
uaslslning

szuulgninadanigTBuaslsindndliusinauasazany
51991913 5 L gungiiudiu 30.2°C fosnnsiennnudou
9ONINATAXA5 M IMTIUGUNA 20°C Tuiaan 2100 s
Faundanunudouiiviostoon (P MNszUUUgNAn
adndlen 101.69 W indslulihiidessrelsiusiumesTudidn
N3N (Pinpu) 64.5n W wiunosludianniniuszansain
0.157 anaunsi (4) azlel

0.157=(101.69 W)/(64.5n W)
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Figure 4. Air temperature inside box A, box B, Outside

box, Nutrients solutions in box A and box B.
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Figure 5 Comparison of the growth of green oak salad.
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Table 3 Effect of aeroponics cooling system and DRFT  Table 4 Effect of aeroponics cooling system and DRFT

system on bush hight, bush width, number of leaves,

root and weight of green oak salad.

Green oak No. treatment
salad A B DRFT

Bush Hight 10  10.670°  8.140"  10.600°
(cm)

Bush Width 10 16.700° 12.350"  17.000°
(cm)

Number of 5 A c

10 14.300°  8.900 18.600

leaves

Root (cm) 10 13.240" 10.730"  13.600"

Weight (g 10  40.850° 17.880"  45.820°

Means followed by different capital letters in the same
row are significantly different by Ducan (p<0.05).
HANITNAFBUNITIASYLAULAYIRINALIALE AR Y
ANadf F-test f8333As1eRALUUTUSIU (ANOVA) i
seautedifny 0.05 wuhdidsnsugninadnediaiey 2

o

seauivinlviauasu Sauiuly g Anuniimss
Wi LazANMNENTINLANASTY (Figure 6) uaziiieiinisg
nnaousialileseIsnsmaasunuuTUgwTgal (Multiple
comparison test) #1835 Duncan fauandlu Table 4 wuin

ANNgeR Y Iwanly dmtndy wazauesInlaiuane

o
o
v
o

QPYRNGAL

fnadasalBaininaiydulationsts arugady
Fruaulu dwiindu wazarwemsin essnanimennia
TulsaiFeusigaumniiaeia 30.96 °C elaimnziunsugnisn

18a Fsfinsasadulatesluannzenniedou sududesd
nsUsugnmnilulsadousandag wu wateuas, lausdn
ndeyadrsuuandiifiui gumgiveniasarasiing
FONITASYLAULR @9ARADITUNUITEUDY Puaksaman way
Any (2014) WU ssuurauBuausaiinnandn

o w aa

nsuldalaegredidudrAgnised

4 - g

Treatment B Treatment A DRFT

Figure 6 Comparison of the growth of red oak salad.
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system on bush hight, bush width, number of leaves,

root and weight of of red oak salad.

Red oak No. treatment

salad A B DRFT

Bush Hight 10 6520°  6.540"  9.730°
(cm)

Bush Width 10 6.640"  8.840°  12.720°
(cm)

Numberof 10  9.600" 8.110"  17.600°
leaves

Root (cm) 10 15.420" 13360 24.500°

Weight (g) 10 21.430° 19.570° 45540"

Means followed by different capital letters in the same

row are significantly different by Ducan (p<0.05).

35 NITIATISNANTTU VB TIUYAIUANGAINTIUY
arsazarenIemesiuslannsnaznslowasarulnil

NM5IATIERANTTAULNSNAMNLEY (Coefficient of
Performance, COP) nun 5zuum‘u¢1uqquﬁﬁwmsazma
drewmeiludidnniniade 0.19 avadia COP A1un
\osarnarudeusinununesludidnndndeiiuidau
agluszuy shlszuuiigamgiigetu seuuislingany
mwﬂsﬁu (Puang-on, P. et al. 2015) LL‘LnWNU%JU‘UEﬂﬂ’JiLﬁM
SEUUTEUNIEANUSDULAENTENELH e ludlannSnean
MIUT NN TAZ A

Figure 7 The outlet temperature of nutrients solution of

thermoelectric temperature control system.

mﬁm'ﬁMmﬂsﬁwﬁmul‘w%sqummuauqmmqﬁﬂfw
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gaungfifinely 20 «C nimnduiiogamgiansaraefiadu
unumesludianyinaziaudussey iednwigungd
arsazangly (Figure 7) annmisiiudeyanudilu 1 hr uiu
wesludidnyidnaghaniade 11 min dnsldmdsnuli
9gl 0.108 kWh Aty 2.5 miresiefu Alwiviisas
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