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Enhancement the cooling performance of earth tube system in agricultural greenhouse

by increasing soil moisture

o

AANHAN NIND HAZETIIE WaIHAS

Sulaksana Mongkon and Sarawut Polvongsri

Snendenasnunauny 1 Ineaeila aBealval 50290

ar

= s ] = =T Y A ) o =1
nudsetitigasamnedayinnudluhldvesnsmulszaniamnisihanudu ey

g

)

! s = & P T
Tineldawionistszygnaldluls it ownuas Taeldismuanuanldundy neldauidnw
= v FL=N @ o ' = = = ] o 9/
iHumioldAunuUAIY (U-tube heat exchanger) vinviawatadn Ina liilanaslsd (PVO) 1y
] & =) = @ Y
HIUEHENA19 0.08 m AWE7 12,5 m AdlAAY @ AW 1 m NATeD & INGFENFIY

- A o a7 ¥ y A a

nauny 1 Inendoi 14 manageunszvinieldanngeimadenruluggiunianamiie
yoailszime lne

' 1 = W = o <
vinmsAnewu velddunuudigansnaagavgieiniauazsinmdnld

]
) [=

mmzaananaiunigurgiemeai lnahneasudiags Tagnaldduiinagouainsg

El U

¥ S ¥ ¥
i ldasgdingt 9.00-15.00 u. nalianuanninlumsangungiveialdaussiuediv

U

¢ =

= : o =) = < o as = ' =y
ganpiiadendeldfunasinmisderiad dimSunisimasimnisumsidandin

e 1

mIzay wuh AMyuNateszawsoangungil laaniauindend wagmsilam

a q

~ & = o

NaIN45° szansoanguvgiueseiman lvaruve ldunige vinuudshnsmadoy
o Ci 4 g =y A s 1 f&} =
aussaurmsmanuduitonluanududuaie 14 WU MINANBFLANNINIE AN

sa 1 a o ~ 1 A o a £ o = 1
agavgiian Idlimu 1 °C uaziinademamiuduilsz@nsaussonenmsmiaiuvion

o]

Q

or teaiinufsuReuraiinaainnmsiiunanagaugioneai lvad menugaungiiau

=

=4y s‘jl 4 a = tﬂ‘:j j‘
aﬂamﬂummm%uﬁ'ea%z“lﬁ’ﬁmanuzmammmLﬁueuadsguummm‘mummmwmﬂ

=h-

o o @ v Y= ¥ Y % I=} é’ =
Mdan: szuuve ldaume ldaunuuday Tsaseuneas/nnuau luay



Abstract

This research proposes to study the cooilng possibility of earth tube system (ETS) by
increasing soil moisture for the agricultural greenhouse application. The study was under taken
during the raining season of northern Thailand. The type of ETS was the U-tube heat exchanger
that made from polyvinylchroride (PVC). The tube diameter and length were 0.08 m and 12.5 m,
respectively embedded horizontally at a depth of 1 m at School of Renewable Energy, Magjo
University.

The results found that the air temperature would be cooled only during daytime which
had a relatively high temperature of inlet air. The U-tube heat exchanger could operate in cooling
mode from 9 a.m. to 3 p.m. The ability of air temperature reducing was depends on the ambient
temperature which was affected by solar radiation. The valve opening considering for airflow
control into the U-tube heat exchanger showed that the less angles could reduce air temperature
better than the wide angle. The suitable angle of valve opening was 45°which the blower
temperature was incresed in the acceptable range. For the performance study of various soil
moistures, the performance of U-tube heat exchangar at the highest moisture could slightly reduce
soil temperature not exceed 1 °C and had a few effect of COP. While the temperature differrence
between inlet air and | m depth of soil had more resulted than soil moisture variation. The COP of

lowest soil moisture showed be the greater than other conditions.
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