&

~ .\?"A
masan

L@ tmay A TN AT
ROTFS vt T
AN NS ».\, 3 4 :;u_ r
»

af

@.
bl ke q-ﬁfcw&vc(_ﬁwﬁ-s‘ﬁ%

=™
e Mty
o -




. W v
lﬂuﬂﬂﬂfﬁlﬂﬂmﬂ ws:ﬂamﬂmmﬂnszﬁﬁ

= YV di 1 o = =) =] ad 1 :
ﬂﬁﬁﬂ‘hﬂﬂﬁ’l;lﬂﬂ’ﬂll‘a'i’)ﬂﬂﬂ1ﬂﬁﬂ&ﬂ1ﬂ€)uﬂ'§ﬂlﬂ‘iﬁmaﬂjﬂﬂﬁﬁﬂ1‘iﬁdﬂﬂu1

FEASIBILITY STUDY TO REDUCE HEAT TRANSFER THROUGH FLAT

ROOFS BY BUILT-IN WATER PIPE

Yooa  1nINIIY

CHAIYOS KRAIKROUN

a o d q =1 1 4 s Y] =Y
Ineniivus iiludrumisveimsanmnaaumangasiSyanamidasnssumansumuuma
i dInaadaenssunien
PunnIng1ay

[ = v b2 A
aoumalulainIZeNd UNAUNNTAIANIZDI

W.71.2550


Lib
Textbox

Lib
Textbox

Lib
Textbox


FEASIBILITY STUDY TO REDUCE HEAT TRANSFER THROUGH FLAT

ROOFS BY BUILT-IN WATER PIPE

CHAIYOS KRAIKROUN

A THESIS SUBMITTED IN PARTIAL FULFILLMENT
OF THE REQUIREMENT FOR THE DEGREE OF
MASTER OF ARCHITECTURE IN TROPICAL ARCHITECTURE
SCHOOL OF GRADUTE STUDIES
KING MONGKUT’S INSTITUTE OF TECHNOLOGY LADKRABANG

2007



COPYRIGHT 2007
SCHOOL OF GRADUATE STUDIES
KING MONGKUT’S INSTITUTE OF TECHNOLOGY LADKRABANG



s a a = o =) a =3
m'l’l’mmnuwuf fniﬁﬂ}:l'lﬂ'li ﬁﬂﬂ’ﬂiﬁyﬂ'll'ﬂ FWIHHAIAINOUNIALTIULVAN

v

Tasasnsdanoin
d' o & ar '
¥OUNANYI WUFUA lainsiwy
sHaszde 45062102
Sy aolasnssumaasumyuda
CARREL R goilaonssumauniou
A, 2550

r.'n:; = a =Y d P=1 a
mmmm]‘snmwmuwuﬁ T DIUU "l’ﬂ'iﬂ‘uﬂil

[¥] A
UNAALD
R s P P o = ‘:[:'] ) v ¥
M3l Iensyaan lumsheziimsanua 'l 1alumsan msasunIuiou
] [ = = =1 [ : pr - : ] o ' 9 9 cu
HuMSImaunI s uman lnemsdame i Ivarku Nezdwaliaams lswasaumolu
¥ ¥ N .
9115 TABIWIZIA15 1 IigauIn Aunvanztlunseuemsndudadiuanuiouninuana
a
1INNgA
aw o A v Y v e o W
ATLUIUNITINIOIFABNTNAADUNDIIVTINTBYD lAuMTaT 1 UTIa0INlYUIAT DY
70x70x72 WUAMAT FIUNIUNAINMADUATANYY 12 UALAT LAZAIUAUANUTBUIN

Y A 9 qy 1 : by o VoA Y a [ =
madudug aaldunin 2 13 uaz Heioi ludumianlndnuriuenvesnasmaounia

¥

() =1

' 3/ ¥
ﬁaumuuﬂﬂumwmﬁ'um 3.5 I UALAT Tﬂﬂll‘ﬂﬂﬂﬁ‘ﬂﬂﬁ’f]“ﬂI.;]u{l"l.lﬂﬂuﬁ’ﬁ

G

1 =)

a ' oy { o ' -] [ =t
1. nagouviiavesioiiminimaaslszneudis Nemanyudingd vioogiitioy

W

¥
%o pyvc A URIgUENas 1 HnNunu 2 Tadiuns

¥
' ° a = = =
2. nageugiupumsdmni melundsmaouniaaiuman

v
= |

3. nadeumszuzvi laviaguupiiiiuiinelunnssey 3 wuAmaTNoNITZOZN
NTRERST
© d : 1 d t!' -] =)
4. naaou TaenmsimuamstnivazlassiniuszeznaMnmuane
3 ¥
- M3yl 15 windasi 30 3w
3 ¥
- msvari1 20 winlaewii 30 Iun
£ ¥
- M0 30 ndasei 30 3w
¥
-msilasuirlvanaeanal
Taowaninnsnadey nemanyudengd annsoaannuiouiikiundImnoUNIAN
1 :‘ s}ac: ) ¥ a o : =4 U : = = dy
Ao 1dange Aemsldmatinnmisvani 15 wiuaziasei 30 T MANMINAADIYAU
Gamnsaniiy armuanmegungiiveseimanoluiugungiomeaniouen il 12.9

¥
" o

- ~ ' ] ~ "y Yo
parnIaua (6.29 aarasaidud 1InHudaeen i ladion)



" da Y =Y -: = s S = =1
st lsnamaagllumsldmaiall  TumsaagunQivoInaInMABUNTAIIIIMAN
¥

ad 1 o s =) =) =1 (=Y = a
FuismsilanerhmelundsmnouniaEsumanannsnangu il AT ML aNYATILYEY
aw ' (a Yy oo 1 ™ o 4 A o
Ms3te ualSimvesnnudouiian lavuegiuiledoveanunawedingans vuavenui

[ - = = s : 1 oy q‘z‘ g uy — " qy

UAININDUNIATI NN Lm::izu:naﬂumﬁmuma:ﬂaaamnu'ﬂamaﬂuﬂmmmcl% mamﬁ]u

'
=)

ladeni g 4 deefinsanuazlsuldimmean

11



Thesis Title Feasibility Study to Reduce Heat Transfer Through Flat Roofs by

Built-in Weter Pipe

Student Mr. Chaiyos Kraikroun

Student ID. 45062102

Degree Master of Architecture

Program Tropical Architecture

Year 2007

Thesis Adviser Assoc.Prof. Teeramon Wairojanakich
ABSTRACT

The research objective is to acquire for the possibility to reduce heat transfer of flat roof
by built-in water pipe in order to reduce using energy in a building. Especially a small commercial
building, where the roofing part of the building is supposed to associate with excessive heat from
sunlight the most.

The research procedure is to collect data from building model of 70x70x72 centimeter by
size, covering with a 12 centimeter thick flat roof, controlling the heat transfer by means of 2-inch
thick poly-foam lining. A water piping system was then lord at 3.5 centimeter from the top slap-
surface.

The test was performed in steps as follows:

1. Pilot test upon using various types any sizes of the water pipes.

2. Testing on the most suitable Patten .

3. Testing on the most suitable pipe spacing of the designed

4. Test on the most suitable water caging and liberates time.

- caging water 15 minute- liberates waters 30 second.
- caging water 20 minute- liberates waters 30 second.
- caging water 30 minute- liberates waters 30 second.
- water abandonment flow -all the time .

It was found that zinc —galvanized steel pipe is best to be applied for decreases heat from
the flat-roof. The caging water of 15 minute and 30 second liberating steps was suppose to be the
most effective and suitable procedure ,i.e., the temperature change between exterior and interior

atmosphere could be raised up to 12.9 °C : (6.29 °C in normal cast)

111



We found that reducing heat transfer through flat-roof of buildings can be effectively
performed by built-in water piping system into the roof structure , however the degree of
decreasing heat will depends on the site location, roof area and the lag timing of caging and

liberating which must be keeling taken care of.
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Materials Thermal conductivity
(W/m'C)
Cast iron 40
Copper & Alloys 130 -120
Polyethylene 0.5
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Water 62.4

Steel 59

Wood 26
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Concrete(Stone) 22

Foam insulation 1

Air 0.02

7111 ; N9 Heating Cooling Lighting 1At Norbert Lechner.1991 p.125
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a9 ATUMIA(T) U-Value Time Lag
(W/m'-°C)

03 4 0.61 2% WA,
8 0.41 5% ..
12 0.31 8% ¥.4.

ADUNIA 4 0.85 2% ¥4,
8 0.67 5 %
12 0.55 8% ¥.40.

HHURWIUAUANNS DY 2 0.16 40 UM
4 0.09 3 %

57 Vs 0.68 10 U
1 0.47 25 U
2 0.30 AT

N1 : Egan, Concepts in Thermal Comfort Prentice-Hall Inc, Englewood Cliffs, New Jersey, 1975, p.84 Ling asaly
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