UNAAELD T 161537

o 1 4 d‘ © AI' o
asAnUsznsninnislflaasssuneeinmauuumiionin  iwaliiianisszuny
dﬂl L lﬂ' 13 o 1 :l/ b3 d‘ v o d?
amanmunzanlagbildieseans  Mndnnisutsiumiuiaunainiaieuazanamiigain
< 3/ dl ° b =t & ar
amafiuaziduunuiivinliifianssuasuuaznisivafsuresainid Tasnismeaedldsn
Udaeinaalanzmdaieigrmgiludassdonuugadn  uazsrunaeinialiitaay
] v a d' ° + 43 I % 1 v < [=1 o
vliiAanszusaumiaainainiAdouans Jeeglidasluiecluafowesn upmuanl
aad 17 ' o o a Cd dl. d' ]
99993 nzszunee nAlasnisldlaesiv@eniindivenissruiaainiAunimileadd
i~ ' o v @ o’ a; ! <4 ' £
annifgmaninanuiuegluaniariiaatu thwinendeiegluiies Wyt
Aﬁ‘ = ' 2 v < o % £ 5
w0 91an19szurgeInTAilasaniiinszuaaudd e Tuing Suannlinngludu
v
P1PENNZANNALNY  Tnainuu)ligauaniaaaANauNBLa T ATINTRANANEZ AR 70%
QI @ a v =] | Q‘ ¢ o : %
nanderdavsninlunissrunoniglutiu sududedrdnglunisesnuuuiing
AngninusiiuuuuddanessaBoudiou lnainmisanagaey 2 wasdTuin 1.00
AT x 1.00 wag g9 3.00 was lassafraduwdnndamies Yaiudaainuwun 2 19
Jasiufsdending  winduseuninufenaiuyuboy  duwanududuvefauaslduiy
9 % a P a o Py o 1
asviauAnfauagliiunwendannaaailiAinisinaniean 0.1258 wim k waIANaAaE

o

neziosdiuslofiu(@au iAnainaenien 0.441 wm k YHTBIMAIANBEN 30 BIAY
slaasfdendindidulansdingdiidmniniiaceden 1.024 wm k m@a faudsh
i ldimsiuBouiioude  guupiussaudean dousaulsresdaesiidenyingy
o =) < 1 < ¥ ]

dnfFsuioulunimasesha awsestesdanwandimibenagey dadiuadnugs
199 uarawinaesaeciid@eing laefigluuulaesisderingilaainnissausandays

el mmndumeailumisanagey 1 doumdasvagey 2 uarfuuasugduuulynamg



T 161537

. a o ] 3 al 1 1 L LR ) 4 [l
anymgrunmmaaashuanznidatediliaudy - waranzaliliaudmise
naaay  MnedaAguupiuazanFsntfiaTuneluldasiideniing  uazniely
WMIRENARELTRABIFD daUNIBUBNiNINIPIRAI)NaINTANEITN gUn)NeInTA AT
duins auduFdeniing uazanudraniiAniean aanduiviinstiuiindayanng 15
winetinssiatianiuig 24 1nsenimaaes Hnisiuninea udatinadeyamedalug
wazse 15 WinunaeMsiuaruFauiinui

O 173 ' o =i = Ly dl '
anuan1maaaglualidn nmsldldasf@eanindinanisssunaainidluusiaz
stuuuiinainiguugiinmalumisaveasy anfiaindiguugianiwuaadannisuenis
wirglinndlesanidunimeasuludogguunnfinin waziiaoudaaniiadunelu
wiemageuildiiuy 1.0 wrssedud lwiugungiannisnasaunBaufisusunades

k7 ] L 7 ] o ] 3 3 3 ° 2% 1
auidmaaveasy  auauuuuiisiuwLules  desasduuuntinsteazin lfuaes
or = a ol = e = 1 ° ar <l g o o a e
Yderngils@ninininds  dwiumimeasuuRuuiiauaaugereclaesiideniing
AN U duasenfindlaonse 1.00 was  acldgomninaluanadlifindilaes
fTUIAANNGS 1.50 Wms waz 0.50 wAs lunisnaaeuuFauiinusiineeraaildesiad
a3ng  wuuanandysr@ninmwandwundvaon awadudigudngie 0.15 war &
dsr@nsnimandnauadudiaudngis 0.30 wns lusuasdasuiiiesanidonminis
NAREINANAALNAABANST M lidnansznuseaFaumalumirenaseuuarldes
LR DR IS AL DL HERETIRLIE

i

AnuansAAmMsilssininineesldeiaieniingia paTHAMYIBINANTD
UBNES TRUIRNANARAATHIUNTIRINAZURY 25 aeAaaidua Tranainansiy
Avraziigruu)iianniagaiu 30 earmads usvarsianmiieainluss Usesiadeniing
AYTEIANNGILTTHA 1.00 WA 1 AuRIANENANINaN 0.15 WwAs wnnzduiy
ansiisidasdlnliandnitenusidecifeiulnaln Ansordinaaiasinlildesed

aineHszAninngege



ABSTRACT TE 161537

This paper studies the efficiency of solar chimney for inductive ventilation
without resorting to mechanical devices. The chimney is based on the stratification
principle in which hot air rises up and cool air comes in to replace it, resulting in air flow
and ventilation. This experiment uses a metal chimney painted black to increase
temperature in the upper portion and to increase ventilation speed by inducing an air
flow in the room beneath the chimney, which is the prescribed method of using solar
chimney to induce ventilation.

Contemporary urban residences such as rowhouses lack ventilation because
there is no airflow into the houses, resulting in uncomfortable interior, with temperature
beyond the comfort zone and relative humidity over 70%. Efficient interior ventilation is
thus a critical design issue.

This thesis is a comparative experimental research on two test units with the
dimensions of 1 meter x 1 meter and a height of 3 meter. The test units are box-
shaped, made of steel structure, painted white and covered with a layer of foam
insulation 2 inch thick to protect against sun radiation. The wall is made of concrete
blocks smoothly covered by plastering mortar. The ceiling is made of gypsum board
with aluminum foil as heat-reflective material, with thermal conductivity of 0.1258 w/mK.
The roof is covered with asbestos-cement roof tiles, with thermal conductivity of 0.441
w/mK, pitched at 30°  The solar chimney is made of galvanizea steel painted black,
with thermal conductivity of 1.024 w/mK. Variables to be comparatively analyzed are

temperature and wind speed. Solar chimney variables to be compared in the
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experiments are the height, shape, and size of the chimney and the size of air intake
into the test unit. The solar chimney form factor collected from previous researches is a
constant for test unit 1, while test unit 2 changes its form factor according to the
experimental hypothesis for normal condition (open the intake to let air in) and closed
condition (close the intake to prevent air coming into test units). We measure the
temperature and air speed inside the chimneys and inside both test units. We aiso
take external measurements on ambient air temperature, relative humidity, solar
intensity, wind speed and wind direction. Measurements are recorded every 15 minute
continuously for 24 hours for each experiment. Hourly and 15-minute interval data are
then compared and analyzed.

From the experimental results, we conclude that solar chimneys for ventilation
in all form will reduce temperature inside test units from ambient temperature, although
the effect is not significant due to the experiments being conducted in winter and wind
speed inside test units is less than 1.0 m/sec. Window intake is found to be more
efficient than door intake in reducing temperature. As for chimney height, a 1 meter
high chimney receiving direct sunlight is better at reducing temperature than 1.50
meter and 0.5 meter chimneys. As for shape, a round chimney is more efficient than a
square one. A chimney with a diameter of 0.15 meter is more efficient than those with a.
diameter of 0.30 meter. Strong wind in the experimental area had a distortion effect on
wind speed inside test units and chimneys, resulting in inconclusive comparison.

From our analysis, a solar chimney will be most efficient when outside
temperature is high, with nighttime temperature higher than 25°C and daytime
temperature’ higher than 30 OC, and the sky is clear. The chimney should be 1.00-m
high with a circular diameter of 0.15 m. A solar chimney is suitable for a building with
small air intakes but the building must not be completely sealed. These factors will

make a solar chimney attain its maximum efficiency.





