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Abstract

This research study aims to simulate performance of a low-rise condominium in Bangkok,
considering the effects of changing weather patterns over the next 60 years. To achieve this, the study used
hourly weather data files from the years between 1983 and 1993 to create weather files for 2020, 2050,
and 2080, which are then used to analyze and to compare energy consumption, environmental impacts,
and net-zero carbon offsetting strategies of the building throughout its 60-year life cycle.

The study utilizes the study low-rise condominium data from a previous research study includes a
60-year energy consumption analysis using DesignBuilder software and a life cycle assessment using One
Click LCA software to evaluate the environmental impacts of the building. The study also proposes net-
zero carbon offsetting using photovoltaics cells installations, with reduction percentages of 20%, 50%, 70%,
and 100%

From the study, it was found that throughout the 60-year lifespan of a low-rise condominium,
when comparing using typical weather file in the year of 1990 to the predicted future energy consumption
(from 2020-2050), the simulated energy use in the building increased by 57%. This increase in energy
consumption led to an increase of 59% in the building's estimated carbon emissions when assessed using
current energy consumption as the baseline. To achieve net-zero carbon emissions, it is necessary to
generate energy from the installation of Photovoltaic cells systems, with an increase of 52-53% from current

energy consumption.

Keywords: Climate change, future weather files, Building life cycle assessment, Net zero carbon emission,

Renewable energy
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warldennia U a.a. 2080 WEMUTWIHIVLAWINTU 1,796 MWh wagen EUL Wiy 242.56 KWh/mZ2Yr
Fasinslwdsrufiafuainnsllug U a.e. 2050 Aoy 82%

wdsulaesinarnnisidlngeinae U e 1990 TUaufis T a.e. 2080 firmdsnusiudifivdulseanm

47.29 % lpgefidamanssnusaananuTIuInigafe Awaanun1svitanudu (district cooling) wanslunn 7
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2,000,000.00

1,800,000.00 EUI =242 86 kWhim?.¥r

1,600,000.00
EUI'=200.21 kWh/m?.¥r

1,400,000.00

EUI =170.24 KWhim?.Yr
1,200,000.00

1,000,000.00

Kwhiyear

EUI =117.54 kWh/m?.Yr 1,796,859.04

800,000.00
1,483,242.64

800,000.00 1.261,176.96

870,811.37

400,000.00

200,000.00

1990 data file 2020 data file 2050 data file 2080 data file

Total energy consumption = heating ®electric = cooling

2 7 Msldndanusiukazmsindnutenmuyseaniy 1 U vsseimsnsdinevednisinasinisididennirusasy

1IN0 7 11531889015 LENE9 WY 1 U vesenAsnsdAany veausazlndannie vinlvnsiuds
mstuauresnsdwdsnulueians Tnefiansaniud o.e. 2080 dAmdsusanfisduwiniu 926 MWh n3oRmdu
4729 % veansiglnddeyaninia U a.a. 1990 uagmnazAuIumslindsnunasadinenasiasldeasily
naen 60 U onvezlilaenndaslumunisaanziuanunisainisilasuwlasanimenielueuanld naaiilaain
A5INABINAINUHINAU 52,428 MWh fdluniw 8

maRnwILaEIATITNSanaeulady Jsanansauanaduaunis Y=50,008(x) + 859,403 TnaA1Aud LS
o R iy 0,998 Bsaunistiasnduiadglunsduaniiomainislindsnusan 19 lupn 9 U flegase
nana5Enned A.e. 1990 lUaudsd a.a. 2080 wazarumselusn 60 I iteldiiuuuildufidaauiu wavih
narmAnslindsnuaindusnluaudsli 60 undunasaugavnevesdmdanuluenisnaontsdineransi
donmdaImunIsAIRAzILEaUnNsainsiUasuuUaswesanmenndluswinald seilildnasiuvesnssiasanig
T¥ngsunasn 60 T 9930119058 AN TudA.A. 2020-2050 1AAU 90,637 MWh dauiudwdu 57% iile
Wiguiiguiunsialadenniad a.d. 1990 Aalunin 9

3000000

y =50008x+ 859403
RZ=0.998

2500000 2424391.84

2000000 1796959.04

1483242.64

1500000

1261176.96

870811.37 .
1000000
870811 ____| B _ 1 Tatal 60 year (C 2,248 MW
500000 ‘ | ‘ |
2005 2010 2015 2020 2025 2030 2035 2040

1990 1995 2000 2045 7050 2055 2060 2065 2070 2075 2080 2085 2090 2095 2100 2105 2110 2115 2120 2125 2130 2135 2140

kWh/60YT.

2 8 wamshaeansldndanulunn 9 Yvesl a.a. 1990-2050 veso1AsNIalfinw uagnaTIuNIAwIUNsiindsnulagldanm

naen 60 U



aszAnans atuit 2/2566 — 231

3000000
y = 50008x+ 859403
R*=0.998

2500000 2424391.84

2000000 1796959.04

Total 60 year (Progressive) = 90,637 MWh
1483242.64 .5

1500000

kWh/60Yr.

1261176.96  _..-g”

870811.37
1000000 -

500000

1990 1995 2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050 2055 2060 2065 2070 2075 2080 2085 2090 2095 2100 2105 2110 2115 2120 2125 2130 2135 2140

2% 9 wan1saensiinasnuluyn 9 Yuesd A 2020-2080 vaseIAIINTAANYT LavnasIN1sAINNSIENaUlagldAY

ganndadlununsmanziugaIunsalnsiUasuLUaEn we N ARaen 60 U

devmdnuiidulumunisaaazivaniunsaimsivasuslasanineinianaen 60 U fiwlandudinig
duszAnsmsudesansusuuds lusmdudeyadudu « (A1-Ca) ileuszidiuipinstinerms wuinileldlnddeya
p1maddagdu (@ a.a. 1990) lunisauia da1n1suaseaisususiu (Global warming-Life cycle stage) iy
34 Million kgCO,e Imadmﬁumﬁqmﬁa dndrunslindseu (B6 Energy) 11U 31 Million kgCO,e 3ol
92.67% voen15UdDEATUBUR WA wazsesawdudiuvesidn (A1-A3 Material) LAy 1.9 Million keCOLe
viseRmu 5.66% vosnisUgesmsuauianun uaadlunw 10

drunsldlnaeinial a.a. 2020-2050 dA1n1sUanen1sUausIN (Global warming-Life cycle stage)
Wiy 56 Million keCOe Tngaaufiuniian Aodadunislingaau (86 Energy) winfu 54 Mullion keCO,e %30
A 95.57% woan1sUdesansueuiavian uazsesasdudadiunisudesniuouainian (A1-A3 Material)
Windu 1.9 Million kgCO,e w3aAadu 3.42% voensUaesAs U e 1iosandaaiunisldndanu (86

Energy) MAiuunnIu nindndiudu 9 dwalrdndiulpesiudnisiintunuliaie wanddunin 11
Global warming Life-cycle stage (kgCO2e) _Waether file 1990 (Typical data)

A1-A3 Materfals _5.66%

m Ad Transport _0.14%
A5 Construction _0-07%

W B1-B5 Maintenance and replacement _0.61%
Bé Energy_92.67%

m B7 Water_0.59%

m C1 Deconstruction/demolition _0.08%

W CZ Waste transport _0.11%

W C3 Waste processing _0.00%

m C4 Waste disposal _0-07%

2 10 M3Uszliuigdns@inenansnsdifinwinaen 60 U veenisldlndennmaldagtu @ a.a. 1990)
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Global warming Life-cycle stage (kgCO2e) _Weather file 2020-2050

I

A1-A3 Materials _3.42%
B A4 Transport_0.08%
A5 Construction_0.04%
| B1-85 Maintenance and replacement _0.37%
B6 Energy _95.57%
B7 Water_0.36%
W C1 Deconstruction/demolition _0.05%
m C2 Waste transport 0.07%
m C3 Waste processing _0.00%
m C4 Waste disposal _0.04%

2 11 mMsdseliuigdns@inenansnsdifinwiaaen 60 U vesnislalvdennial a.a. 2020-2050

diofionsanmsllng U a.e. 2020-2050 wuiniinsudesansusuiiuduannninnsidlindennaiels
Tullagiu naen 60 T Anlu 59.21%

TuduvesmsvawenisUaesansueuvesennsiu 60 U Tnensindassuunanlifiwadnuuasoniing
(Photovoltaic cell) fvinauandeuanmluyn q 9 uazudasimdanulwihidurdudssaninsudesaniueunds
wunsldlndenatdagdu @ a.a. 1990) mnfiasansvasenisdassaisusy 20% vesnisudesasuau
Wanuawu sTUUREa i ndsuLasoing arsnaandsulaluuuna 179 MWh/Yr. w3 olviniy 9,955
MWh/60Yr. Aswdu 18% ween1sldndsausiu 60 U lngaunsavaanisuassaisvaulavianu 6.8 Million
keCO,e/60YT.

WINaNsaINsEAen1sUaasAsUBLAT 50% 989n15UdasAsUB U ImLA sEUURARLHHng Y
waseindmasuanndanulaluUsuna 448 MWh/Yr. visewindu 24,884 MWh/60Yr. Antlu 46% waenstandasnu
521 60 U Tpannsavawenisuaesarsuoulavindu 17 Million kgCO,e/60Vr.

WIANAITUINTVAENISURDEAITUBUAY 75% SEUUNAR LN NSsuLaeeAing asuannasaulaly
USueu 683 MWh/Yr. ¥3awinfiu 37,904 MWh/60Yr. Ao 71% 383n15tandsanusiy 60 U laganunsavsaivenis
Uaesmsuoulainiu 26 Million kgCO,e/60Vr.

fnsanmsvaenisUaesasusuansiduguivsevnsenisudesasueu 100% szuundnlnimdsnu
waseAndadsaanndsulaluUSUIa 914 MWh/Yr. Sawindu 50,732 MWh/60Yr. sl 95% waen1siandasnu
591 60 U Ingaansavaivenisuassasuaulavindu 35 Million kgCO,e/60Yr.

dleRasanuisudisunstawenistdesmsuouresnisidlidonnia U a.a. 1990 Alalgifulunmnis
AInAsLUEn NS NsAsuLasEnI wuslunsafeensvaenisuassasusudu 209%, 50%, 75% way
100% vi3omswaiemsUdesansuougvsiduaus naeatineinns (60 T) tu stuundaliindunuuasefingms
raandsnulniiluSunaifisunntudy 52-53% vesnswaawdseulniitlunisldlngonnia U a.a. 2020-2050

%QL@U"LUW’IQJ nsAeAziuanIuNsalnsiUasullasan meinidlueuian waadlunn 12
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Raduction kg COZa ion kg CO26 coze COZe total ky COZe
20% 50% %

80000000 60 yaar
iife cycle carban

65.053,526.45

60000000

40000000

34,311,180.24

20000000

#*

i

. <980 WEATHER FILE

PYBEY,
PVzOn

&
2
4

PV 18%
PV 46%
PV 1%
PV TT%

120-2050 WEATHER FiL

-6869627.931

-20000000

~26154208.1
13092774.66

-40000000

49189498 1

-B0000000

50 yoar
Iife Gycle carbon Reduction
-goouopoo ke COZe:

A 12 M3vawensUaosnsusulnensandase UUNER NN NS 19 UWaEIe1RE (Photovoltaic cell) wWisuiisuseninamsld

Wda1n1el a.a. 1990 funsidlndannied .. 2020-2050

anUseuasasuna

Pnfoulunuddein “nseviiliernsgainendeldesnisuauaniilugudnanntndineins ae
nslindsnunyuieu visen1sAndsseuundntnihndsnuuwaeind Tuanmeinianuieuwdasiulusuaniuae
| ¥ ‘:9;’ a ¥ a 3 a J 9 o Y a a v dyé/ = o ¥
Jululdenuintuiiesde wasdosdinnsluliuiainls” ibifinnuidelau nan1sénwiainnisdiasenisly
ndnulueimsnsadne legldldenmanteuldlulagiuuagindandlueueniiadaulvduy (W& aa.
1990, 2020, 2050, 2080) A1TUWUTBUTRBUNUIT TMSIENSeuANLINTY 47% voansidlndarnanfeuld

Uagtu (@ a.a. 1990) a1ntudinisiiAnsldndsnuiiinunndul lawiunisudesaisueu wien1suseiiiu

€

NINIFINDIAINBNIIUNANTENUTDIDIANTNABATNTINUY TA1UdosasusuiinanUumulume lagiiuun

[

Juwiiu 59.21% veansuaseasuesunianun v19i [Wumsedadiunmslindsnuresons 60 U (B5 Energy) 1o

Re

Wisuiieusudadiudu o (AL-A5, B1-B5,87,C1-C4) LLé”Jﬁé’mdauﬁmﬂﬁqmﬁq 92-95% YasdnaIuNSUaREANSUDY
Vanun

Wil 1ieaann msldlndenmefilailamdadenisduanmstdndanulinduluaunisaaas iaanunisal
nsiasunlasaninennid nanferiwimmsldndsuseaadlunaon 60 Y Fonlilaainisldndanuiites
nnsAIwnse3snsidulununisaanzuaaunsainisiudsunladluouen aasn 60 U wanslunn 8-
AW 9 uaraBARdeITUNAMIFILIMM IR sUdesASuauguBduaud fensindaszuundaliimday
waefing Adesaunsandandanuliiitldfiuntuie 52-53% vesnswaandsnulniilunisldlngennie
A.A. 2020-2050

s
a P

i & a & a Y ¢ i s 1 = v
ae13l3iA Msfadsszuundaliindsnulasefindnaganunsasaenisuaesnisueulignsiluaudle

v
~ = A
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wdsuli lavingy 326,027 KWh/Yr. Sagaesaseansusuldivindu 13 Million keCOe uadiliiifieswasans
yasaiveugvisidugudluowanldTsndufemituiludnduresernns wu milfssuudenemamauad
wase7ing (Building-Integrated Photovoltaics: BIPY) n1sfnssuniiuiilasinis wu vundniiiaense uazdes
MilsdanpsmsUszudandrnilueiassiugae uavuenaniumsineiluonasinendonuasiudae
Tngveumnuddeidldldmildanaluladluouean wu Yssansamussszuuranlifhndnuuasoning
Tuswan (PV efficiency) mswasusiiwanszuuliiihszuuningszuulnlihainndsaumudeu (Grid Transition

to Renewable Energy) 1Uusu sululenialun1sdnunive sely
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