% - - J o v :
Wivo INNHUNWUSE MyangungliveseInsmeIsnsivietinielu

WU
A v a = -
¥ouUNANY Wy WIessn deamal
sz 45062101
Wiaan amilaenssumansuniiuna
I anilaonssuvadou
n.A. 2548
) (R - ) 4 = a
2191588A VAN MEUNUS so. 3suu hlssufe
LY ]
UNANYD

T166549

- o 4’40 1L a [y < (DR ]
msfAnyivoiiiiagszasa lumshesiinisdny e lunmsaansdediualig
[} o a 4' 4' ¥ o é o [
Zourumisinuaneims efszaants ldwdaaumelueins Femua hldumsdivanne
munhauoluduvesssuulSueina Tassevimsssanuuzduuunasnareydadizing
o dq ¥ - w v . R | ¥ da o
amysrisfilfimaiianisaaniuieuvesmisdonmsimeri Blumis  Fsrwdauniian
mis s finTagnisivenieindanaszny uazmsiriifvesannzadeuseuin
bhifanmsazauniudeu uazurisdauieudnndamaluens
v } A ¥
vinmisanymud guuyvesmiviawseldfumaiiansaanimieuilldangane
o L4 j - » o A L -4 A o«
mislszinmaisreunia e nfidudavesisnuiiiovsansunialinnaiga uasiaques
v .’ < - - 4 ﬂ ] : L - = ] 4 -
vievii 1w iumatiainnduierhmingudnsd vinarduiugudnan 1 1 ywauw
b 4 v
pazasitiei Blumisasiiszesvina ity 15 wudmas uazia 3 ludumisnindivi
usnveInshiussngAmuen e inalssinEnmgaga
Taonavsamsaamsdsuaniouvesmitidinnfiqgaainnsnaaey  Aemsld
Ty 14 '
-~ w o 3 ° 3 J 2 .
matisnmstainasldenhawszeznamimua  Taslisaszezna lumsimsnadey
L : 1 d J * 3 o -~ L -
Fusrnmdadnds 12.00 u. #1 19.00 1. Fudusrnammimmedndisas Juan 1Ay
#anTENUNINidvesmisefinduniiqa
nananImATetazIngd  amsoigalRimaiiansangungiivesniaid
» .
usnemdITIEMsHiehinelumis sunsonagungii1dis Taowafinagainaiildgega
v [ d
s 7.3 seruyaiFon vinnslidmatiamsdainnu 14 wii 30 Jui udalsesiu 30

¥ » ]
T e ldifadszAniamgagalumslsendandseniainideuiiiumianléiy



T166549

3 13 2 -3 : \d é ar s =
nsedlF i mnnTevinigulgsn Fziumsaamslfmdsnuveunisld iriia
> » v
WU 9 Uz INATNARBIYATSIT N 0aRgunivese ImAno T u BN TAne ey
gUUNBINIANIgULA 7-9 awwmcmﬂ imderfios 2-3.5 evriwaiFon Fuilugungiifai
vIneIMaAngusioudniies aﬂmmanuaamsuﬂsmmmsaunmwummuanmmmnu
18 34 swmusaiFon lumananeudirunsnangungiivesdioninadsnTaons aa
aiu'nmmmum‘hﬂaaunn"lﬂ”!unaaemnamm 195 awurai¥oa v lamalunisvloan
qungiifimmismoluld 10 sswuraiFon Tauumﬁqm'nr_mﬁmawmmnﬁwms:uum
m1m§‘su1mm‘s'mﬂ%’ummwmﬂhnjﬁ‘lﬁ'
dmiunanismareui 14 e ImImareusumisHTvIIR 0.90 X 0.90 WAT MU 0,10
4' ar Lo ar é ar L Jﬂ 'J \ =
Ay niuTddwdians Tuan Fnannadeud mivmisnivualugiunua  Snsan
sz fmﬁmwmmamtmnunuwmnmn 224 °C wie 322 % Tavfimiswumlng fvum
°h1mw 12 M %ui'lunammnmmhszuznaﬂumswuma sildeminiuAy uAvIAves
J ° <4 [ Y ] L ) .&' a
miazANEIve e TRy n11nwun1umssmmmeamﬂaumnwmnmsﬂ:au
b 4 : v [ 9 J
AMTBUNINAU taztrgIe Ty 1R undy
atm'lsnnwnﬁqﬂ‘lumﬂvmﬁuﬂu"lun1:aﬂamuﬂwmﬂmmuaﬂmms A1033ms
Haviehmelumie mmsnnaamngu'lﬁ'asamuﬂuunpwmmﬂim nAUTmYeINIW
sauma'lﬁ'uuagnu i‘]wwamumwaﬂﬂﬂms noAvesRuRmis uazszoznaluntide
vimazideniy sunfans suveniilg mawuﬂui]wuwm‘lngwm'lﬂhnmwmsmmm
Uil imngau Tﬁrmmﬂuﬂummﬂuum‘ma“lumsuﬁﬂqgmnqnmm‘lummm
nanmuﬂums1wunnmnuﬂumwﬁmnﬁn“mﬂn'lﬁ' un.'1nmmmaammu“lnnuw

aﬂﬂiﬂﬁh'ﬂi’ﬂﬂ‘lﬂNllﬁﬁ"‘IO‘quﬂlﬂuﬂ'l‘i1‘HﬂIJN'Illﬂﬂ‘lNYl‘Nﬁ‘luﬂﬁﬂ“’Juﬁﬂ15’



Thesis Title REDUCTION OF EXTERNAL PRECAST

CONCRETE WALL TEMPERATURE BY
BUILT-IN WATER PIPE

Student Mr. Porn-art Singhaseni

Student ID. 45062101

Degree Master of Architecture

Programme ' Tropical Architecture

Year 2005

Thesis Adviser Assoc. Prof. Teeramon Watrojanakich
ABSTRACT

TE166549

This research study’s objective is to find the way to reduce the heat transfer of the
external wall of buildings, which will help to reduce the expense of the air conditioning for
obtaining a comfort zone in the interior environment. The design and testing can improve the
efficiency for the reduction of heat transfer from the external surface of the wall, by using built-in
water piping in the wall. The heat from the wall are absorbed from the solar radiation and the
radiation of outside surroundings thus giving off heat radiation into the building interior.

It was found that, the best material for wall is concrete because the piping and concrete
have closed area-contact and their characteristics are comparatively similar with one another, The
base piping used is metal pipe galvanized-coated and measured to at least one inch (17) in
diameter. The best process to insure good circulation and coolness is to locate the pipes at no more
than 15 centimeters apart and the pipe should be placed nearest to the outside surface of the wal.

After the testing the best result could be obtained from maintaining the water in the pipes
and turning on water every following the time table. The period of test was between 12:00-19:00
pm., The wall are its hottest period due to the heat from the solar radiation facing the sunset.

Proof and results from the test insure the above process of built-in water pipe in concrete
wall. The temperature cooling of the interior surface of the wall obtained was up to 7.3 °’c by
keeping the water 14 minute and 30 second before releasing it through out the pipe and leaving the

water running for 30 second at a time.
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The warm: water ihai has been reraining in the nipe can also be used for hot water beater
and other purposes, thus helping to reduce the cost of energy for water heating.

After the testing it was found that the interior air temperature of the wall fitting with water
piping have difference with outside air temperature at 2-3.5°C while the wall without the watcr
piping have ditference with outside air temperature at 7-9 °C. The wall outside surface with water
piping will also benefit because the surface will be 3-4 °C cooler. Other results from the testing
show that if using water that is at least 19.5 °C this will help reducing the heat from the inside
surface wall up to another 10 ‘c |

The size of the wall used for the testing was 3 x 3 feet and a thickness of 4 inches, facing
to the sunset. Other testing can be proved that walls that were 12 times larger in size yielded 2 -
24°C or 32.2% lower in efficiency, because of the increased surface ares of the wall and
increased length of the pipes.

The result from the test cculd insure a reduction of heat from the wall. Resuits were
varicd due to the designed wall areas, surroundings, and following the time table of releasiné and
the water pressurc as well. In applying this system of cooling we must also look int;J all of the
above listed dcvelopment. May this be the last solution for cooling the wall facing sunset,

especially for those walls which cannot be einployed with other better shading devices.





