iz

~T
£
i

-

ZAsyzeS

/

4
Y

2
e
e 4

e 0

ot

0
L

s
>

w5

TG
e

e =y
-z
AL
g s
AAr

——

—=n
= = N\eb o

A~

z

P x

A R AN
T3 RANTE\GU:

=
e

R TIAAT T

Pt tass

» €




1nuny. -
mw:nﬁuu......@é.g.g.&

e

i i e T

T TR IR R i
invemanae [ nazeonndmanszlls

YV o 4' 1 v :; 1 v 1
ﬂ]ﬂ‘ﬂﬂﬂ'ﬁlN“ﬂﬁ'ﬂWﬂﬁﬂﬂﬁﬁl'lﬂmﬂ'l'lll‘iE)NYIN'I‘I—JNNQ!I.‘UU‘BENB]ﬂ]ﬂﬂ]fﬂ‘u

dmSuiuRD BN JUNNNTIUAS

UTILIZATION OF ELECTRIC FANS TO REDUCE HEAT
TRANSMISSION THROUGH CAVITY WALL OF
RESIDENTAIL BUILDING IN BANGKOK

!0634!"

nINg NoINIY

KORAKOT THONGPROM

ey

.'b.‘ P2200000000000000 0000000 0nns

|

28 8.0, 754

lllll (LA PR AT R L]

TIANRRRR RN s s csnsncosrnsonsns,

3nﬂ1ﬁwm§f‘;ai'lmhu‘nﬁwaamsﬁnmmwé’nqmﬂ?mmamﬂmmmmamumﬁ’mcﬁﬂ
mInaanlaenssuunion
VUNAINGAY
aoumalulagnszeeundudigaummisainnsz
N.7.2549

ISBN 974-15-2159-6



UTILIZATION OF ELECTRIC FANS TO REDUCE HEAT
TRANSMISSION THROUGH CAVITY WALL OF

RESIDENTAIL BUILDING IN BANGKOK

KORAKOT THONGPROM

A THESIS SUBMITTED IN PARTIAL FULFILLMENT
OF THE REQUIREMENT FOR THE DEGREE OF
MASTER OF ARCHITECTURE IN TROPICAL ARCHITECTURE
SCHOOL OF GRADUATE STUDIES
KING MONGKUT’S INSTITUTE OF TECHNOLOGY LADKRABANG
2006

ISBN 974-15-2159-6



COPYRIGHT 2006
SCHOOL OF GRADUATE STUDIES

KING MONGKUT’S INSTITUTE OF TECHNOLOGY LADKRABANG



v Y a

a d 3 o A ' 9y o o
AU INENTUNUE mﬂwﬂau'lﬂ'ﬂwEmﬂm'imummmseunmuwmuuu

Fosomameludmivihuinedolungammumiuns

HnANY WWNING NOINTY

sHayszan? 44063106

Yy anlaonssumasuniiuga
=

MIN anlaonssuvadou

n.A. 2549

¢y o = d =t a
1MV INMINUE  sABsuu TaTsoude

UNAALD

’lui]s]qﬁuﬂ15u11??"11?';'51«1#31]qm’fu'lﬁ"lﬁs'nmunﬁmﬁnmﬁ'u'lunqamwmﬂuﬁiqﬁm
Ton  thuinowdoduIng oy 1dmisdodgannuiiiquanifdnfvanudon  msld
uaseriinddealaumisoins Tavasade IiAamsdaiunnudoudhgoms Fohlidunldes
T lumsmauduliusdineds msl#iivosomamolusmtumssseaiudoudie
sinauSaududnuuimalumsaanindouiiinanmenis  Saguszasdvesnis3iviledny
fiviiimadolszaninmuesnstlostunnudoudumisiivesemameluyszneuiuia
srunennudou ifszAniamlumsaanudouiirmumisdiinng Sunn luniiga

FEmsisuTasmsnaaosfunuuiaeavesmis 2 $u vu1m 90x90x90 &y, Tasmsiin
wuuiiasamansanarudsTasiunih lneiinnz fuan naassndaas 3 ndvsnnen 24 v 7
woAnuIAusaeg fidmun vinmanaaamuhiagiimnzaulumsadumiiidesena
molu fio mismeouonidiurh WiiesdsimiilumstlostuuaserindWunmianely damis
meludumisresgnuwimihiimizaniinudouiidun  anunthavesveseimeiid
Uszaninmlumstleatuniwfoudesagsznin s - 7 wu. anudrvesaniildlunisszue
mdeudaiinnteansassenadenldagy  uaidumsihanudoudnnelumi
Fuvuiu naudlaaauiinnzaufioszanm 13:00 - 1:00 u. wazn1serimmusiesze
mwdourunsasisaannudouiitiumelumisasld

aplamsiseldd sruumisiifivesemamelulszneufuiaan Iriheunsoasnimdou
firughnmania 18 wazannsmi lfgungineluoimsaandld udnanniigungiianaa
TidumsduanilonSouisuiunmmdoadminiindy  uazmldswlussuuiaan il
msludmisiiivesomanieluiinouonihumiadh oy uazmeludumisnodgaijuee

Audnd Maludusimmineadis uazdszansamlunmsaannuiou



Thesis Utilization of Electric Fansto Reduce Heat Transmission

Through Cavity Wall of Residentail Building in Bangkok

Student Mr.Korakot Thongprom

Student ID. 44063106

Degree Master of Architecture

Programme Tropical Architecture

Year 2006

Thesis Advisor Asso.Prof Teeramon Wairochnakich
ABSTRACT

Today, it is quite hard to find space available for tree growing to give shade to houses in
Bangkok. Most houses in the city are built mainly with masonry walls, which have good quality in
absorbing heat. However, they absorb heat from the sunshine and pass it into the building, thus
requiring a high cost of electricity to bring cool air to the residents. The use of a cavity wall
together with an electric fan to relieve heat is a way to reduce heat coming through the wall. This
research emphasized on factors that affects on the efficiency of preventing the heat with cavity
walls, together with efficient fans for reducing heat in western walls to a great extent.

It was undertaken in the form of an experiment with a model of a standard cavity wall,
90x90x90 centimeters in size. The model was placed in the open air and faced west. Each
experiment, comprising three boxes, was carried out around the clock in order to study various
specified variables. The experiment results show that the suitable materials for constructing cavity
walls are fiber cement sheets for the outer wall and masonry for the inner wall. Fiber cement
sheets protect the inner wall from sunshine, while the masonry wall serves as a thermal lag. An
efficient ventilator for preventing heat should be a continuous gap 5-7 centimeters wide. With a
high speed of wind, heat will be released quickly, and it will also be brought into the wall more
rapidly as well. The suitable time for turning on the fan is between 1:00 p.m. and 1:00 a.m. The
use of cool air to relieve heat will help bringing down the amount of heat coming through the wall.

The outcome of the study indicates that the cavity wall system together with an electric
fan can reduce heat coming through walls and bring down the temperature inside the building;
however, the reduction of temperature is not worthwhile, due to the costly additional walls and the
electric fan system. The use of the cavity wall, with the outer wall made of fiber cement sheets
and the inner wall made of masonry, but no fans, is then proved more worthwhile in terms

of construction costs and efficiency heat reduction.
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M99 2.1 uasmaziounduiou gadunmiou uaznsulasssd veatageain (4]

Material Solar reflectance Solar absorptance Thermal emittance,€
Aluminum, clear finish 0.40 0.60 0.08-0.15
Aluminum paint 0.60 0.40 0.50-0.54
Mineral board, natural ' 025 0.75
Mineral board, white 0.39 0.61
Brick, light buff 0.30-0.50 0.50-0.70 0.95
Brick, red 0.15-0.35 0.65-0.85 0.95
Brick, white 0.50-0.75 0.25-0.50 0.95
Concrete, natural 0.35 0.65 0.92-0.95
Copper, tarnished 0.20 0.80 0.20
Copper, patina 0.35 0.65 0.15
Galvanized steel 0.10 0.90 0.90
Galvanized steel, white 0.74 0.26 0.90
Glass, clear (% “) 0.5-0.7 0.93-0.95 0.84
Glass, tinted (% “) 0.4-0.6 0.64-0.96
Glass, clear, low-e 0.6-0.9 0.91-0.94 0.20
Glass, reflective (% “) 0.8-0.36 0.64-0.92
Marble, white 0.42 ’ 0.58 0.85
Surface color
Black 0.50 0.95 0.95
Dark gray 0.20 0.80 0.93
Light gray 0.35 0.65 0.90
White 0.55 0.45 0.90
Tinned surface 0.95 0.50 0.88
Wood, smooth 0.22 0.78 0.91-0.93
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Time Lag
Material (hours)
Adobe 10
Brick (common) 10
Brick (face) 6
Concrete (heavyweight) 8
Wood 20*

*Wood has such a long time lag because

of its moisture content
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M3 2.4 uaaemmsilasiadvesiagaie uazdulszaninmsnlasssdvesresoinm (6]

Effective emittance E of air space
One surface Both
Average emittance g; surfaces

Surface emittance ¢ the other 0.9 emittance €
Aluminum foil, bright 0.06 0.06 0.03
Aluminum foil, with condensate

just visible (>0.7 gr/ft?) 0.301 0.29
Aluminum foil, with condensate

clearly visible (>2.9 grth) .70t 0.65
Aluminum sheet 0.12 0.12 0.06
Aluminum coated paper, polished 0.20 0.20 0.11
Steel, galvanized, bright 0.26 024 0.15
Aluminum paint 0.50 047 0.35
Building materials: wood, paper,

masonry, nonmetallic paints 0.90 0.82 0.82
Regular glass 0.84 0.77 0.72

*These values apply in the 4- to 40-um range of the electromagnetic spectrum.
1Values are based on data presented by Bassett and Trethowen (1984).
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