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ABSTRACT

This research aimed to study the bioclimatic home design in Bangkok, Thailand, and the
installation of Photovoltaic System on the roof. By collecting the climate data from sample
single-story house in Bangkok, having an open courtyard of dimension 4.00 x 4.00 meters. It
is observed that the key of bioclimatic solar home design comprises of house orientation with
the pitch roof of 15 degrees south, and an open courtyard that gives good ventilation,
adequate natural light and a suitable landscape. The garden contains various species of
plants that are homes for small creatures such as squirrels and birds, and together
formulating a biotope and balanced ecological system. By connecting the courtyard to
kitchen, dining and living area creates a bond between the house inhabitants and nature,
promoting a healthy emotional and physical well-being. The courtyard generates a micro
climate in which helps reducing the ambient temperature. When adapting the bioclimatic
home with 30 square meters of Photovoltaic System installed on the roof, using grid
connected PV system. The inverter, with maximum power generation capacity of 3.3 kW, can
supply electrical energy at an average of 12 kWh/day. This helps in lowering the monthly
electricity cost by 30% and decreasing the amount of carbon dioxide gas consumed in the
electricity process by 8.8 kilogra;n per day. The return on investment will be about 10 years

and 7 months. This will help to further develop zero energy home design.
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Figure 1: Site and surrounding of a sample house in Bangkok, located 3 kilometers
{

Figure 2. Diagram of the bioclimatic solar home design in Bangkok .

from Chatuchak Park. The site has an area of 730 square meters,

and is surrounded by high-rise buildings

Figure 3: Bangkok city situated on the eastern bank of the Chao Phraya River

at Latitude: 13°45" N, Longitude: 100°30 ' E

Figure 4. Photovoltaic system on the rooftop of a sample house.___.__._.... ... ... ...

Figure 5: The land area of 47.65 x 15.32 square meters

Figure 6: The courtyard with area of 4.0 x 4.0 square meters, the interior of the house,

Figure 7: Image of asquirrel and a small bird that inhabit the courtyard

and the front yard

Figure 8: lllustration of the cross-section of the courtyard,

Figure 9: lllustration of the house plan and courtyard

which connects to the living room

Figure 10: lllustration of Bioclimatic charts of studio room at the sample house______..___......

Figure 11: Table illustrating the installation of photovoltaic system !

on a sample house rooftop

Figure 12: Comparison chart for electrical energy generated from solar panels
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2.5.2 W

2.5.2.1 8gu2aL1 Q-CON

< a
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2.5.2.2 TuAaAA15LBY (Carbon Negative Cement)
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2.5.2.3 83anluriymn (Hempcrete)

Hemp + lime

Designed to build not to smoke
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2.5.3 nszandnAugs (Heat Absorbing Glass)

-

By s W

MNA 2.26 NFTANAFALAN
ﬁm: http://community.akanek.com/th/articles/akanekjaja/architectural-glass-types

]
=<

nswiidresnneiadnianuniuidaandu (Shot Wave Radiation) 4
] b4 ¥ d' o nﬂl o o o ' ] J

annsanzqedalyuenasld uasiefdaaudunsenuiudansne aneluenans Wy wu
k1Y NgzAn v84 TegadupduELIen 13 ndaaswiluis@aaunn (Long Wave Radiation) %39
nAWNUANTauT A nsInzgawian lssuasatianszannauaanuIn tuaneAs 1A
AaduAFauIsazanagnialuaims. uaznaaiiudaunisrasnsynmsinanuiiveesssuy
dsuemna Mliisiasdsr s ludautiAaudinennn

nszandsnuas iunszanllfuasnarnnsadasufitywisinaals Tnadsine
dag & a a - A o s A Sa A g
niwiunaanmaEnesnlasreslans wu mwan laueas vieeTaliauasludiunanaaaiionsyan
TEAANASUANKTEUAINANETIRENAzH AN Foen s RNANITIAANAUNA N ILANE B
anaNeiatEndasnInsznudutanszanlflszuinbeuas 40-50 Asidoudoalunisannisy
ninANEiNTeATesfuaInIAsslE ueananlifitiaanaNATTRILAINdDIR I UEINN
lilduaanynuisaueniau Ineddlidenldvared wu duseud Adas A1 a4 usdniiu

ignlfunnngalulsunalnasuiiudden



24

2.5.4 auanlauia
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mwﬁ 2.36 Amorphous Silicon Solar CeII38
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mwﬁ 2.38 Hybrid Solar cells®
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electricity grid

Off grid system (stand alone)
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3.9.3 ANMNANYNUNITAARITTULUNAN LR ARE
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Bio-climatic Solar Home Design in Thailand
A0TUNATUTAENTZARNINANAIAUNMITAIANTELI
Friday 1%, August, 2014
8.30-9.00 Register
9.00-9.30 #oitln
nanauuztirlasensddutiaundanuuaseindide)iainiAionin waznis

&unun Tt 389A18R91398T gn10A T
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ﬂﬂuﬁnm’l (Director of UniNet)

namtleulay AuaNta anaussia Useanunguuasaiuazginsal ann
gRAINITHINTTINAINg

9.30-10.15 Solar Innovation Tntl AAUEANE ATUUNTWAUT LATTATNANNANIUNAUNY
LAV BNITANIGAAIUNITHWNsEMA e

10.15-11.00 ﬁﬂﬂﬁ’)muw‘lum:q IMNNUIUAT (Thermal Comfort in Bangkok)
TaaseeAIans1ansel @3.9340u91 Ysouniayanl (Associate  Professor  Dr.
Vorasun Buranakarn, Chulalongkorn University.)

11.00-11.15 Break

11.15-12.00  thundwauiasarfiagidsgienasdonanlutlszinalng (Bioclimatic Solar
Home Design in Thailand) T ﬁ‘mﬁ’mm"m’]?ﬁzﬁn’mﬁ FMuUNA (Assoc. Prof.
Suphawadee Ratanamart , KMITL)

12.00-12.15 Questions and Answers

12.15-13.00 Lunch

13.00-14.00  msRnsauaznsuannszud Wi tasusslassasuumssaiinidaniiania
Fannszuunia (Solar Photovoltaic Rooftop, Grid Tied System Installation)
Tog faaaaansiansd as.unaa Nnadimd uazuetlayms AATER (Assist.

Professor Dr. Noppadol Maneerat, Mr. Piyabud Duangsawat, KMITL)



14.00-15.00

15.00-15.15
15.15-16.00
16.15-17.15

17.15-17.30
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msliwas Wi ussenindszuuie s vsutindudledns uesads wame
(M5 uAIUA9 UNWA) Mr. Assanai PetchThong, Metropolitan Electricity
Authority Bang Phli)

Break

Smart Grid by Professor Dr. Kazuhiko HAMAMOTO (Tokai University, Japan)
Solar Energy and discussion by Professor Dr. Yoshiyuki OSAKAYA
(Mororan Institute of Technology)

Questions and Answers

Closed
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