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ABSTRACT

This thesis is about shading device installed to the outdoor cement-masonry wall
in the air-conditioned building not higher than 8 stories. Installation using Artificial wood
- wood-like construction material which is cheaper than real wood and more sustainable
because of the cement mixture — as a component of the shading device to reduce the
heat gain from direct sun light and the radiation heat from shading device itself. This
thesis guides to appropriate pattern and gap space of the shading device which is also
low-cost and easy to construct.

The experiment uses a 90x100x90 cm model facing the wall on west side. Other
environments and factors are controlled. The results are as followed :

Shading device of stifling artificial wood should have at least 30centimeters of
gap space from the wall to prevent radiation heat from the material. The most
appropriate gap space is 50 centimeters. At this range the air will flow well in the gap
between the wall and the shading device. Averagely, the thermal difference between
bare wall and the wall with shading device (AT) can be varied from 4.16 °C to 5.06 °C.
For the improved shading device, by designing the shading device in 2 inches grilled
artificial wood can reduce the heat gain on the wall and allow better air flow in the gap
space. With this result, the indoor temperature can be reduce by 5.81 °C approximately
compare to bare wall's indoor temperature. From the study, the vertical L-shaped
shading device grills can slightly reduce the heat gain of the wall less than 0.3°C to
0.5°C approximately and can be a conclusion of the best and the most effective

shading device.

i



If the air flow are not allowed between the stifing shading device, 30-35
centimeters is the range that will be effected by heat the least. Averagely, the At is
3.16 °C to 4.67 °C according to the range study of 20 centimeters to 60 centimeters gap
space. This is because of the correlation between radiation heat level and daylight time.
The accumulated temperature in the shading device will reduce to zero before dawn by
low-temperature of the nighttime. Therefore, there is no over day accumulated thermal in

the study model.
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2.1.3.1 ANBWAINAIRNAE
NANIUANNFRUNIIARIN AT TR L TuduussanaAlantiAaas

dszannd 1,353 W/m® HA’INN1sansansi Sadannaseeiaeneudun luduusseinaa

NudIMANIULNgazgnaaduluduusseanid’  warusdouundnszane ludu

Tan
v = - - P - Y
UTTEINA U’Nﬁ')u"l:ﬂ:ﬂ'ﬂuﬂﬂu‘lﬂé’ﬂ']ﬂﬁﬁ "\ZIMQ‘E]Wﬂdd'\uLWﬂQUWQ?"JNWﬂuuﬂB-.I’TML']J']
Wtaialan
A -
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" Y @
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’ Latent &
sensible heat

A.t.m;spheu Earth
=l Gy
NINWN 2.3  Solar radiation on earth

=
¥INT ;. Sun - Earth interaction.Online.(n.d.).Available

:http://aurora.crest.org/basics/solar/earth/2.htm

1 Hauser , Gerd and Minke , Gernot. 1994 . Passive Building Design.Amsterdam: The Netherlands
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NINN 2.4 Solar spectrum in space and on earth’s surface

ﬁ&l"l . Sun — Earth interaction.Online.(n.d.).Available :

http://aurora.crest.org/basics/solar/earth/2.htm
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Radiation type Wavelength Percentage of Energy
UV-radiation 0.20 - 0.38 ttm 7%
Visible radiation 0.38-0.78 Um 47%
Heat radiation 0.78 - 3.00 km 46%
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ﬁm : Hauser , Gerd and Minke , Gernot. 1994 . Passive Building Design.Amsterdam:

The Netherlands
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ﬁm . Sun - Earth interaction.Online.(n.d.).Available
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[} = ahitude

Y = solar-surface azimuth
). = horizontal Incidence
6, = vertical Incidence

Equator

o .
NINN 2.8 Solar radiation on a surface

ﬁm : Sun - Earth interaction.Online.(n.d.).Available :

http://aurora.crest.org/basics/solar/earth/2.htm

2.1.3.4 Solar Time
; . y y :
wevnanudalumsaasedtanazufenunladhaseniell 3inl¥ Apparent

Solar Time dsgnimualatusserfndilaeuuacliann Mean Time Fafisufunatan
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Local Solar Time Tagannisnisulaem Apparent Solar Time (14 Local Standard Time(

ASHARE, 1989 ) @nnnsaatuanslésail
AST = LST-ET -4 (LON-LSM)

{hesd
ET Equation of Time ( minutes of time )
LST  Local Standard Time
LON  Longitude of site ( ° of arc )
LSM  Longitude HIATIFIU

4 minutes of time require for 1.0° rotation of earth
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d ar ) anc H L o -
A3 2.2 uansnatNAuaNTANuRadanuNTia

\ Surface Solar Absorbtance i Longwave Emittance | QU/E Ratio
| (@ (®

' White Enamel on Iron 0.15-0.45 0.90 0.28-0.50
 Green Paint 0.50 0.90 0.56

Red oil Base Paint 0.74 0.90 0.82

‘ Black Paint 0.94-0.98 0.88 1.07-1.11
| Black Velvet 0.98 0.96 1.02

| Aluminum Foll 0.15 0.05 3.00

| Bare Copper Plate 0.20-0.40 0.40-0.65 0.50-0.62
% Bare Steel Plate 0.65 0.13 | 5.00

ﬁm : Mechanical and Electrical Equipment for Building, 1992

Mean Radiant Temperature (MRT)
- 3 - 3 o o o - ' A
gumgiassnutiofanaadensaufasianuduiusiuguugivesinnielagh
[ Ai' dl J 1 L= e v 9 v
Tadedaunilansznauiuiunniausresnetiae  mauwifidanufauainduasien
' 15 - " 1o v : v GII‘ 4 Al 1a
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unarne] luannzuandenineiignsn1sAtuans Mean Radiant Temperature ( MRT)

MRT = ZT0 /360° = (T,0,+ T,0,+ .cooovevvrnn. +T.0,)/360°
J aa o
wa T AUNNNNIT9998A (Surface temperature)
J [ 3 a o Jc v
0 yunilafuiunutadan o 9ANINsda (Surface exposure

angle relative to occupant in degrees)
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Example of MRT calcuiation.

m'w"n‘ 2.11 UAAINITATUINU Mean Radiant Temperature ( MRT)

ﬁan : Brandshaw , Vaughn. Building control systems. 2 nd. ed., pp. 26. New York :

john Weiley & Sons.
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gagn | 360 | 356 | 37.4 | 382 | 38.1 [ 371 | 37.1 | 360 | 350 | 357 | 353 | 363 | 382
fgm | 147 | 168 | 202 | 227 | 223 | 231 | 232 | 226 | 230 | 190 | 182 | 159 | 147
O e (%) _
aaunodeu | 592 | 721 | 724 | 717 | 743 | 741 | 748 | 760 | 797 | 791 | 716 | 676 | 7353
i3 :
amdnedo(mss) | 13 | 22 | 26 oo | s | 21 | 19 | 19 |12 | 11| 13 | 13 1.7
fiema | NE | S s | & | s |sw/|swijisw/|sw/| N | N | NE | SSW
| th () o
Laé"mimﬁﬂuﬁ’mun 58 16.1 | 28.7 | 749 | 221 154 176 250 397 305 | 640 | 33 1697.2
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WML

P
NUNINII

No. Finay i T A.C.AREA % OF ELECTRIC OTTV
i‘ ™M) o) alc | LIGHT | oOTH. WM
1 fsmisngaing e ; 16 19,420 17768 51.0 33.0 16.0 61.9
H: 51}1?111010‘!1?1’“!7!71:\; j 14 12.000 11.850 S5.6 i4.5 290 n.l
= emmsvongivduzsdudy L0 21.000 20377 43.0 320 25.0 87.2
s Jenmng 18 15245 14.720 5.0 29.0 16.0 56.9
'f s |Baaliny 14 8.847 7.259 540 25.0 210 524
‘
‘ 6 [loW.8.Fadn (njumme) 9 8.345 7.163 59.6 18.5 1.9 50.2
? = |TaTedwonoidszmaing 3 7.988 7.057 62.0 250 13.0 326
I x (Busiading 6 6311 4557 60.0 25.0 12.0 56.0
| o |wiSunuitAmmind duiedo 12 5240 4.099 63.0 30.0 7.0 61.0
10 [uinuaIjaToaRTHa 1 8323 7.693 53.0 26.0 210 61.0
1w ngamne 10 4.100 2796 65.0 29.0 6.0 324
12 |puniseeufiu 1 9,796 7,824 69.0 15.0 16.0 49.8
12 m3d Tnsifou 24 33137 32513 60.1 19.9 20.0 502
— -
Mo dninau $wIutu | mnemts | ACAREA % OF ELECTRIC oTTV
: ™M) M) AC | LIGHT | otH | wm
;T v. Inosziu¥in 25 31.426 29.508 60.0 21.0 19.0 727
E 15 fsunIs ny 14 14,100 13,333 66.0 24.0 10.0 774
! 16 |udigugunes 16 42,773 31.736 50.0 20.0 30.0 105.1
: 17 |u.Indn §1ia . 9,361 8,244 52.0 24.5 23.0 55.0
D s [suamsngamondsens 18 38262 25,185 $39 | 261 | 142 | a8
o |ewuniy 17 13309 13.309 53.0 34.0 13.0 56.0
20 [ieadidinansoting 2 15,980 15,520 0.5 18.9 406 36.7
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ANBUEZANANTRTRIAUIUAUAMNTAULTTLANGS )

FlnT839UIY 19h Ta4NA
auta -anrmmninnufeui ifln
(Glass Fiber) Lidume Fanrzanu (Binder) anlwilild
-qoangiiliamlsitiu 700 eanuaaios -mmmn‘-iuwdaﬁwgq paritina
1sususelswuy Aanmnninaasfeus Fnlrzau (Binder) anlwillé
(Mineral Fiber or Rock Wool) | -liAalA -mmmniwmdmﬁ'lga nariiingduiutin
Livufe
qaumgiilFanliiiu 1300 ssmnandon
1mynalsn -anmmninauFnue Anlrla
{Ceitulose) Asifuny -mwﬁmi'\qq
-p1adinguimuegnslig
ulndalasu -anmmninaafousn FnlWlK _
(Polystyrene Foam) AdidusniinvTefauld -QounTigeasszann 82 ssAnaniden
mrnnandumesleri ua:mrqniu\iﬁ'l
itdunn
uindgiiny -anmmniawieuAtTg FAallly
(Polyurethane Foam) Midudniinviefuanlk AfmaTuidufiy vauzgnlwd uflylasld
nummniedleth saznmgaiinind | asiulany
nglintdangu -AnmnInnauFeum AnlWlBunzinadiusnn
(Elastorneric Foam) - Lidune JarefaRdanrlalonn
Fnkaing -grungiilianbiiu 105 esnnandon
uARIdaNdRINA Lidald Anmnniaufeutunans
(Calcium Silicate) -qruunilfaulitiu 650 samnaniFun Aptiunmniulding
mrgAdsnings
weilinlan Liidaln anmnaninrmfeugs
(Vermiculite) idufy ‘mninings

-gaungilFanlitiu 405 sannaniius

* foynfurann Allsawiuiuanuieu 2537.
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uasAmdussAnsMnhaMudeu (k) arANUMUININYDITARAN 9

MU Fag AMUAUINLY i k
kg.frn3 W/m-°C
I |uwiuFusuemuane 1860 0.198
> luusuuduanudsuuemuaned 720 0.108
5 |Yaqyandsmiivindsueaitan 2240 1.226
4 |9y
(M uda uazauyuniedadousiuluaa 1760 0.807
W) AMudu 6% 1872 1.211
() pds Clusiuu 1.154
5 |aBunin 2400 1.442
6  |ABUNT ATHALNVUIAANUHULLUAN 9 960 0.303
1120 0.346
1280 0.476
7 jwiulvlwed (fibre boards 264 0.052
3 |lwesnaa (glouduas lous)
o |uHunszan 2512 1.053
10 loudr evudueiu wieasaldegszuna 32 0.035
Saadu 2 wriu anfy
o lwufusy 330 0.191
12 |Faalamuniedann
() Fuy 830 0.191
Uy Yuny Wniniwn 300 0.063
Hminynanais 1104 0.274
(M) lﬂﬂinlﬁ‘\’f 616 0:.115
(3) YunTunse 1568 0.533
(1) novug lav 640-690 0.202-0.303
13 |Twdalesu wsvsnosin 16 0.035
14 [ TwdgTmu Tviy 24 0.024
15 |nszidies wdam 1890 0.836
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' 4 ° ' as '
ANANLSEANENI5UIANTAY (K) WATAMNWNUIUUUADITAAF )

¥UAYDIRTTR manuMumuanufou
+ z20
VBINANOIMS (m -~ C/W)
N. NTUVYOINUIOIAT
¥ < - - w
n. 1 anuimumuanuiouvesiidunmeidraldulu ®)
ada a1 a af e @
n. 1.1 psainAdmdulsranimsukisdge 0.120
n. 1.2 nsanAalmaudse Ansmsudiade 0.299
< - - -
n. 2 Anudumuanuiouvealauemaiaridiuuen (R)
Ffimdulssansmswsdge) 0.044
v, ATHYBINAIM
v. 1 anvdumuanufouvesiaveimaidwniddulu ®)
v, 11 nsdififadidul sz aninmsuniadg
v.1.1 nv@nRdmdudse ntmsunsdge ;
¥.1.1.1 Hamay 0.162
1.1.1.2 ndwussaimu 22.5 © Auuuiszay 0.148
ada a1 w - o ‘o a3
v. 1.2 nsainAadmdulseanimsuniada
4.1.2.1 wdany 0.801
¥.1.2.2 ndanubuaiyy 22,5 © dununszdy 0.595
Y. 2 AMNATUMUATINTBUVE T ANeIMANARTIRIULBNYBIMAIAT (R.)
' lmaulsrAnimsuniidgauazdsainygula q) 0.055

ammusumiuanudsuvsaNduamalugesnwiinTendam

7.2 dnhnaenenin aul s AnBmasiTadn

FUANDITOITIIOIMA manusumuanudouvesilaueima (m -°cv)
5 uu. 20 uw. 100 Y.
n. NIAYBINIeINIA UMD
a1 Yernsemmndmduls: ndmswifedq 0.110 0.148 0.160
02 sernmmdmaulse Angmsusiadmn 0.250 0.578 0.606
v ns@yeI I lundim
w1 fovimmemidmdusz Animaeiaigs
U 11 ¥OITNIDIMALUITIU 0.110 0.148 0.174
112 ¥oaTemmds iy 22.5 © Aunuiszau 0.110 0.148 0.165
.2 yeahemmiimdulsr A mswif i
42,1 ¥9ITN0IMAUNITIY 0.250 0.572 1.423
v.2.2 yorieemmbsaiygy 225 © Aunrszduy 0.250 0.571 1.095
A nsdye amma lumau
a1 A oM dulss Angmeusiaiy 0458
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AR NUUANFR U TR (TDeq) 1M SUNIY

MANULANAguUUYTIHs LI

UIRUDINUY seAumdunlszanimsqandusdering
Kg/M 0.1 0.3 0.5 07 0.9
(0-0.2) | (0.2-0.4) | (04-0.6) | (0.6-0.8) |  (0.8-1.0)
0-125 14 15 16 17 18
126-195 11 12 13 14 15
AU 195 0 10 1l 12 13

AU UNYIiivuM (TDeq) dnsundanm

UIau04HaIN

MANUUANANGUMNTIUI

ar I a o o a o
szAumMaulsz ansmsganduiideting

KeM 0.1 0.3 0.5 0.6 HAZIINNN
(0-0.2) | (0.2-0.4) | (0.2-.04) (0.6-1.0)
0-50 20 24 -8 32
50-200 16 20 24 28
INUANM 200 ¥ 16 20 24
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AnmmisAnmszaudsenAnm aaudu uazmeulaneiiladeu aounmantinendy
el w.a. 2536

I#rinunnsnisasuiiisuanisdaunisafeningd et w.a.2535

dnAnmszdugaudnuiinmningduiedn el n.a.2539
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