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Allocation of Cooling Water Tubes in Cement Slab for Reduction of

Accumulated Heat

o 1 a a a aaa &, 1 o 1
2330N7 BIFUAT , NWILNEUIR Lﬂﬂi@]?ﬁii"ﬂ%* RS Thy A7

1 a a 4 a ’S o ' '
ﬂ’]ﬂ’l"ﬁ’]’lﬂ’lﬂii&lmgadﬂﬂ ﬂmmmnsmmam‘? NM']’JV]U’]REJL%EIGI%&I Q.L%ﬂ\‘il'ﬂll 50200
1a il o
< Gagi: INTANY: 053-944-144, Inans: 053-944-145

E-mail: attakorn_asanakham@hotmail.com

uUnAnga

L2 v

v o a

IMWITURAANBINITIAINEILAUITID IR FINNITLHLWIITEN I qm%nwﬁwﬁn}”ﬁ I

U

AT AR NUNAAANIIAININNTDUREFNDONINNNTES I@yﬁﬁmiﬁﬂmmsmzmquﬁgﬁmﬂuwﬁfaLLmJ
2 ﬁ@mnm&”ﬂmmmpw&amu HANMIEN8 o nANNTDULAZITNITNAGIIRUL DI NIILAUAINE1ILT HHIES
ABUNIAMNFF VWA N9 1.5 LUAT §925 1003 Fauru) 0.1 1WAT HIFI8YIaNaILAIVUIALFUHY
& @ = A A o o A ' = '
AREINANY LAY 0.0127 LWaT WasAnmNanzaIMeLDn LU D IWIABBIHN WANITANEINLIN

4 a :’ v g AI J o 1 d ' :’ e L va L v g ¢
Lﬁﬂaﬁm%q&l‘ﬂad%ﬂ‘ﬂ%“lﬂ NI BN AT nAL RN RN B BNz EILIL"IJ’]FLﬂﬂ NINIATRIDNNINTY ‘?\‘l

a

RINNINAANNUTaURE AN NI laa Lo ﬂﬁﬂlﬁqmﬁqﬁwﬁdﬁﬂuluﬁ@imﬁq@] a9 NG ILRIIAINNAN

o o

£ o ° ' ' a Aa vl ~
NNNANHWY LRZINUIUNE 16 Na ﬁ']ll'ﬁﬂﬂ(ﬂqm%ﬂ&lfﬁdq@ﬂN’JN%G@I’]%I%%@YI‘]J?ZN’]M 32 IALTRLDYR

U

aﬂﬂqmﬂﬁﬁwﬁdﬁwulumawﬁfdﬂﬂaﬂs:mm 43 a9 TALTUE LLﬂZLﬁﬂﬁﬁﬂ?iLﬁNé’@]i’m’]ivL%fﬂLLENZ'%BTWJ‘%YiE]

o o v v Eed v t&’ o v a a o @ ¥
w1 ﬁ]:m‘l‘ﬂmmmﬁdmwmaua:aumnwuﬂ@ﬁmu m‘l%qmugwaamNudﬂﬁulua@ad LLﬂZ‘ﬂ’]ﬂﬂ’ﬁﬁﬂH’]ﬁ
A o

< & ° s & . ad
mmwmﬂ%amum 6 LPM ﬂl%vl,l] LREINWINNDAILG 16 7B “Ll‘lzlavl,ﬂ ‘wm’lmmmmmlumsa@qmmnﬂuﬂ

NIRIEN L LI LA NENIN NN

AIAAN: NILILEK, NTIANNEILRIIYID, NTRANTLANNLT W, IFHAGIIFULILDS

Abstract

In this paper, a study of water tubes allocated in a cooling wall was carried out including tube
spacing, water inlet temperature and water flow rate. A 2-dimension finite difference method was
performed to calculate the temperature distributions in the wall. The studied cooling wall was a black-
painted cement slab of which the dimensions were 1.5 m width x 2.5 m height x 0.1 m thickness and the

embedded tube diameter was 0.0127 m. The calculations were performed with the weather data of
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Chiang Mai on a day in April. It was found that as the inlet water temperature increased, the suitable
position of water tube set should be close to the outer wall surface thus the accumulated heat in the wall
could be effectively extracted and the inner wall temperature could reach the minimum value. With the
tube position at the center of the slab and the tube number of 16, the inner wall temperature was at 32°C
compared with that of a normal wall at 43°C. When the water flow rate and the tube number were
increased, more heat could be absorbed which resulted in lowest inner wall temperature. From the study,

it was found that when the flow rate was over 6 LPM and the tube number was over 16, the improvement

on the inner wall temperature was insignificant.

Keywords: Cooling wall, Tubes allocation, Cooling load reduction, Finite difference method
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