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Abstract

This research features the study of bio-climatic solar home design in Thailand, which includes
the study and collection of climate data from sample single-storey houses in Bangkok, having an open
courtyard of dimension 4.00 x 4.00 meters. It is observed that the keybio-climatic solar homedesign
comprises of a house with an open court or utility space allocated for indoor garden that promote
opening for each section of the house and facilitate natural ventilation, and also introduce adequate
lighting to the rooms. The garden is populated with various species of plants which include fruit and
flower-bearing trees surrounding the house and court, that are shelters for small creatures such as
squirrels and birds, and together formulating a biotope and balanced ecological system. This in turn
creates a connection and bond between the house inhabitants and nature, promoting a healthy
emotional and physical well-being; the open court helps to reduce the ambient temperature, which is
ideal for city that is characterized by urban heat island and high population density. From plotting of the
temperature values for comfort zone within the rooms in comparison to the value for comfort zone
during the rainy, winter and summer seasons in Bangkok, it is seen that houses with open court exhibits
temperature values for comfort zone within the bedroom and study room that are well in the comfort
zone range than the temperature values for Bangkok climate. As a result, this helps in reducing
electricity cost for air-conditioning. In other words, the bio-climatic home is one of the home designs
that utilize low energy level. When adapting the bio-climatic home with the collection of solar energy to
substitute for the electrical energy produced from-MEA, with the installation of solar-cells (Photovoltaic
System) on home roofs, it is observed that the installation requires a service area of 30 square meters,
and with the implementation of grid connected PV system which connects to the inverter, with maximum
power generation capacity of 3.3 kW, and supply electrical energy as harvested from solar energy at an
average of 12 kWh/day, or 12 unit/day. This helps in lowering the monthly electricity cost by about 30%,
and decreasing the amount of carbon dioxide gas consumed in the electricity generation process by
about 8.8 kilogram per day. The return on investment will be about 10 years and 7 months.From the
findings of this research, this will help to further develop the concept for home design for senior citizens,
which feature single-storey houses and the senior inhabitants spending most of the daytime in the

houses.

Keyword(s): Solar Home, Bio-climatic House, Sustainable Home, Alternative Energy House, Low Energy

House
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< ; = -9
NINA 2.8 MUEIUIBNUTAN [NGA UAZDTE

ﬁ’u’l: http://www.samlexsolar.com/learning-center/solar-cell-module-array.aspx

8 Le ¥ v
Gigaom.Silevo unveils hybrid solar cell tech, Chinese factory. [ﬂﬂuiau].Lﬁlﬁﬁd1ﬂq1n:
http://gigaom2 files. wordpress.com/2011/10/silevo-single-buss-bar-cell.jpg.(12 W8I U2556).
9 e ¥
Samlexsolar. Solar (PV) Cell Module ,Array. [fafauul.au].l.‘m?ﬁlmmn .

http://www.samlexsolar.com/learning-center/solar-cell-module-array.aspx:(12 N84 2556).
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UHILEAA WG e
(Solar Array) J 2
qunsaileivh ac

(A€ Load)

d e o o’ - o - 1‘10
Mwi 2.9 grinsald Aty yeessuunIsaaangua MW nIgaduaIa Al
ﬁu’): hitp //www.leonics.co.th/html/th/aboutpower/solar_knowledge.php

1. WRLTAALAIRINAS (Solar Module)
i iulasunaseuaseniagiidunasanulii sadulninszuanssuasiinioeniuingg
(Watt) Hnisinunsisaauasaninduaie aaanisaiuduwaovieduge (Solar Array) inalildndsanuy
I# M unniisieanas Taanassenuuuuaynsn azinusasulnia waznsraiuuuLIuIy aziis
AU mnanunmmsRransuansinai fasiinaWilianmuaetanefanasuggaluniiaduy
SR . o g =< aca 1 a o a é’ a o
Tdwinfusian sautegnumninfinasanisnaanasnuini mngumigean Msuannasulninazanag
2. 1ATRIAILANNIFL5E] (Charge Controller)
nwmtinlszqnezuaininnuanldanunagaduasenfindidnguuanesuazaruannislsq
nezud NN T Bunnumnzauiuuumees wetinengnisldureuunmes sandanisanenszualnitean
dy o ¥ o o a Y 4 &y
AINULARIETANEY AL N1STINNLLDIATRIAILANNITLEq AR alszanszua Wi dnguumaeTauAnugs
azngavizaaanisiszanszualniln (uezinaziiguantilunisianisaranszua Wi liiugunsailuia

= o = ¥
NIEULINAUABRILLAABRTAARINIEL)

10 = v a s '3 a o o - %
Leonlcs.ﬁ'J’\NglnEI'JmJL‘iiﬂﬂuﬂd’ﬂ']ﬂﬂﬂ. ['aau"lau]. L‘]J"lﬂxﬂﬂ"!’]ﬂ :

http/Avww.leonics.coth/html/th/ aboutpower/solar knowledge.php. (12 i1 2556).
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4. wnsaantlasnszudlnvin (Inverter)
fmihfiulamisnuliiinannszugnse (DC) Aedaldannusataduaseniing Widundanu
Ifnszuaady (AC) ial¥anunsaldliiugunsallifianszunady uwiuflu 2 e Ae Sine Wave Inverter
WikrugUnsallwinnszuaadunnaiia ez Modified Sine Wave Inverter Wlgtugunsallwinszuaadud
Lifidaurlsznevuansuninaiasvaasgesisaimudiiiiy Electronic ballast
5. szuuilasnuniein (Lightning Protection)
nuthiitlesfuasaidumeiiasugnsallWitadefiacia vielamawieavinin lfaaasing
Andige Wszuuialdinlileunsafi axlddwitsyuuaunn wniuasilaanad dviai sondsfeafiszuy
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Main Service
DC/AC
v PV Array . R Utiity =
Circuit Ground-Fault p
Combiner Protector Fusee o e

v

Switch Switch
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Grid-Interactive PV System w/o Battery Backup
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' ' - x aircon
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2. LhiiaNARssULNA I ULEIEIN AT AUSTULS Mg eI TN (Off Grid or Stand Alone)
" . X 3 - @ AETAAY ' o f o = o i
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photovoltaic-panels (Pv)
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(Off Grid or Stand Alone)

AT ULFILTALLAMNULANFNTENINITTULNAS LA n e ol LQ?]Nﬁiﬂﬁiﬂ’i:UU"\o’]ﬂﬂ’]ﬂ‘ﬂﬂﬂ
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ﬁ"a'athm'i'aanuuuizuuwﬁfa‘muuﬂgmﬁﬂﬁu,u‘uLi'gusi'aszuuémﬁ'\mmm‘i'lﬂlﬁ’m
(Grid tie or Grid Connect)

NMSATUIUTUIANIRINITHAR

WUEHINANNNTINEe]

Miludaudos g nFuNIseeNLLLISULNANNULAID AR UWLLIT A NAR T

Me89N19 AN (Grid tie or Grid Connect) $1&INNTANIMUASAIINITIENAIUINHNA Tz UL

NANIUUAID AT UAZAINTZULANWUNE 119 UINABINITENAIWINHIA N ULNAN LA 30 %

2BINTT MNWATINUNIVNATBITY Baz ENANIUIINIZULRMUILAINNTIAAY 70 % 151a usnA ansls

ansen13An A fauuas Tneinmiaans g IWrsinuaNansun

o ' 2 o 2  as ai . '
FIRgN  1UNaIuldwasnlWWuade datAaw 600 e l9lWilszinn Single Phase

YA 220V 2NN15 IWHIUATUARIY

WINLEARIN1F ENAI W INANIAIN 2L UUNA I ULAIBINALTV AUNUNA 91 UATNTLULAMUN RN

17 HN 30% wszeztliisiassiasaanulu i LUNA NI LLAIaI AL A 1U1sONARNAI LI Fe

WAL 180 Uagl e 6 MlaFadu SsAuIni NN I uasTaaantas sl

- NTAUIAN

Unit x 1000

Pirr x C x H X 1
S irr

PV =

6X1000
4
EXO.8X0.95XO.95

PV =

= A IATanuaaanuaaTaa e g

uneng Iinasulniasadu (kwh/day)

v ¥
o/ o/ oA

NAIULAIN LA TURARATSSusaNun (Tneiads 4 kKWh/sq.m)

¥ 1

= annduuasgegaafusianui (Iasiade 0.8-0.9 KWh/sq.m)
= ANANGRETRITARUAIBNTIRE (et 0.8)
= AAnugndedeaninien (Uszann 0.95)

= ANUsEANSNINIBIRUALAET (UFzHnnd 0.95)

o a & i P
PV = MAd WA MINNAa I nwuslgaLaas = 1662.05 W
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- Awruissinvhgegaaasunslgsgas (Wp)

PV

T IORB .
P TR

4 1662.05
P~ 08x%095
fatu Wp = maslWihgegarasunslaaiaas = 2186.9Wp
lesannuastssngasiaminalaeiialil azsryAmdsnugagn Wpanunsngiuaeg

walgaaa (Standard test conditions :STC)

- Auae wauLrelEaN A
< v ' 5 =
16 WpAan1aa LN 1esaa anne wnenaan Muws nannaslaa 285 w

WAZIUIA 2 AN9NLNAT AINNs LT lunuaNTTHaRuNd

L : Lo 2186.9
RAUIURNI IR TARTINUNA (N) =
285w

v & o &
AU MUIUBKININNA = 7.673 BHY NTDABILT 8 WHS

° & A a &
- MIATURAIUNUNNITARRAY
Ajnstall = N X Apy
Ainstall = 8 X 2

v 1 L2
A aa s

We  Ajnstall = NUNAAFILEN

RNUILLEN A NTAR

1l

N

tg dl 1 (8
NUNRTEATAN 1 Led

v & v ad da & ' v
AYUU ARINNUNAARILLNIDENIURE = 16 ANFINRAST

[ v o &
a1l AdlaanmsuInmaae
1. PV = masiniisuumannuaslaaeias = 1662.05 W

2. Wp = maslningeganseunslaaaag = 2186.9Wp

A

3. Ainstall = NUNBARILES = 16 AN awAs (uesinatias)
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nsiaanldainsal e
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TAmunIATUIMTaNINNINAnties 1w MHunsaunn 285 Wb AN STC AU 8 L 29Nuda Le Wp 393
2280 Wp nnsenuaiu (nMssewnsidnsosiusiasanilaie daya Input sasdunefiaafiiayld)
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3. gunsaitlasiu fwu DC nrzuaiildsugeqaatii Imp 8.06 A WINRUGIAA Voc359.2 V g
ﬂ@nmemnLnﬂﬂumuf‘:ﬁmwﬁﬂﬁmmn wnldiusnines AC Taevinluanaaznaliifndunseald fafu
paslfiusnines DC uazeanuuulil AT (Aanszuatantias) gand nezualdanugegqe 25% wndunefined
138 Surge protection @"1Lﬂuﬁmﬁﬂ%@Qﬂnsmﬁuﬁtﬁuﬁwmqﬁwm DC 421N AC ATUILLATRBNLLL
nsldgunsnflasiulansialuidmuing

4. sl DC nszuaiiliaugegaeyd Imp 8.06 A Avslaneinfinuaunanszualuane
N nNd1 AN AT (Anszualanaeas) wiananngn 25% mmna‘:uaﬁl‘%’mugaqﬂ ludu AC AuInUeY
aanuuumsdaneintaeialUnialng |

5. AreAukazsTuuilasnuau ) °I,uzhuﬁﬁﬂLﬂudquﬂowﬂa@mﬁﬂﬁéﬁﬁm FauniseenuuLLa:
NTARRANEAY UaYAIRARS Surge Protection ARINIAINUANNTRLNATUTIULA QNGBS Famsfimun

IUNAARIANILAZUANAY (Ground Rod) Wiilumnuanaanulaanitaesnisaaniuuy
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ANANYUMTAAAITIUUNRINULAIDRE B

TnsamsfadaSolar Cell 133970 IMATINN VINAMTIMINGA 33Kw

VYHIAUNS 285 Wp DUIN 15 UHS

= Tire Solar Power e Efficiancy reduce | Spec (Wp)/Panel Product SIS 2y uin
5 (average) from Temp. 285 W Power/Panel 3 ] FNIUUHY 15 UK
3 6:00 8 W/m2 i 28.06667 1.441333333 w 0 w waale 21.06668203 | unit/day
2 6:30 24 W/m2 i 284 1.598 W 16801648 W 1 /Unit 45 nm
3 7:00 52 W/m2 $29.73333:  2.224666667 W |14.70432 w Wudufu | s4so0685 | arm
4 7:30 73 W/m2 i30.73333:  2.694666667 W |20.60829 w - i
5 8:00 102 W/m2 i32.06667:  3.321333333 W {28.73122 w sntsu/iBeu| 284400 i
6 8:30 149 W/m2 i34.06667:  4.261333333 i W |41.83006 w
7 9:00 146 wW/m2 i 354 4.888 P w W
8 9:30 206 W/m2 i36.23333:  5.279666667 i W [57.622391 W
9 10:00 22 W/m2 i38.06667:  6.141333333 858667 W | 61.90662 W
10 10:30 741 W/m2_:54.06667:  13.66133333 338667: W | 201.062 i,
1 11:00 800 W/m2_:56 14.60133333 i W 121631891 W
12 11:30 778 w/m2 i 1577633333 W 209456 | W
13 12:00 741 W/m2 58 1577633333 1269.2 W 11994947~ W
14 12:30 768 W/m2 15.228 260 w_{207.18491 W Ataldny/il 34,128.02 m
15 13:00 790 W/m2 1554133333 | 269,458667: W. | 212,8723 w
13:30 811 W/m2 15.228 29772 W [218.7851 - W
16 14:00 825 W/m2 16.01133333 7 W _{2219157) W
17 14:30 791 jq W/m2 15.228 i w 2133897/ W b
18 15:00 713~ W/m2 13.818 £ W 1193.3528 w
19 15:30 596 i W/m2 13.348 L 2nes2 i W 19046
20 16:00 L w/m2 12.09466667 | 272805333 W
2n 16:30 i W/m2 10.68466667 | 274315333 W Mo | 25000000 | am
2 17:00 W/m2 6.298 w i 8
3§ 1730 57 i W/m2 i 354 4.838 iw = i},szsasms .
24 18:00 W/m2 33, 3.791333333 w i .3 B R
25 18:30 w/m2 i3 ¢ 3.164666667 w |
o %‘%— _ﬁﬁz m “111‘”! ﬁﬁ AT " | Actual (Unit/day) AmaAdau (%)
Tl @ "
nay/iuney/ul 1. 12.866667 63.73068513

. . i FETER R - RGN, W b e A ¢ &

< % % o
DIAN 3.1 FIBEINNITAIUIANTE] :wmm?ﬁunu

ANNdLaaRRuTetlszmAlneistiiad 250 -350 Watt/mngnamns (MH0: afRANNINgRTLNINg

97, ot 8% &’ i ° s o :’1 1

(http://ozone.tmd.go.th/)) IRBWNRNIAUS 2557 Qu NUANTIMNHMIUAT AMFLSEZIIAIN9TULASGIUS
6.00 . D4 18.00 . AYNITNLASGIRANAT BOD-950, Walt/F1TnaLRs 987 13.00-14.00 W, UATWAII

wAsRTRREATANIRALARRANIIU AR 4.36 KWh/Sq.m/day (TkWh=3.6MJ)

Heurly Average Global & Diffuse Power

g . ) Hourly Max. of Global Radiation 847.37 Wim2
& Direct Radation (W/m) Hourly Max. of Diftuse Radiation 37020  wim2
Hourly Maix. of Direct Radistion 87809  wim2

s Avg, Global

305 P v, Diffuse

1% ] e v, Direct
1870  Mym?
567 My’
1240  Mym*

o : . / - § o
MW 3.2 NPWUAAITBYAAUAURALNABY NNNIRUG 2557 NUTNPUNNNUILAT

(ﬁ'ﬂyﬂmn: http://ozone.tmd.go.th/)
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