


msusziiuanudululfvesmsuanlnihwasuusseniing
wUURRRIUUMsarAsUsEiauaiinluse: nsdifine
QW’]as‘iﬂiﬂjﬁJWﬁVIEﬂﬁﬂ

Feasibility assessment of solar rooftop systems for
gymnasium: case study of Chulalongkorn University

% s a Q“
2550430 JuNstaaz’ waz 153 dealsaugns’
Wannachit Chansela' and Vorapat Inkarojrit®

Received: 2020-04-02 Revised: 2020-05-18 Accepted: 2020-05-26

UNANED

pnasnsaminendoduaoudnnifimsldouainuas Wl we.2561 fnslindan
ity Sevay 17 dwaliinlymeaildiesumdsnliih vildusmaudtom fe n1sudn
wdsulnifinanszuurda i mdsnuuaseing mu%’&ﬁﬁnﬁquﬂizmﬁlﬁaﬁwmsﬂizLﬁu
Fnemmuaviliouiiounsuammdsnuliihonnsyuunanlnihmgsnuuaseiinduuuinruumdn
anmsawfulusunuaniunisindsnulnihesdusinsmedlusety Snsersutunisnas
wdsmilihannuaseniing Snaiaueuumadonlunsissaunmaduaefindildmgsnulniuuy
worparon Ny warrunansdsemdsnuliilusunnes Inedenmsauainluiy 3 91as
veapnansalmminededunsdifing imsnwludsmafivfeyadnuaznsaninenssu d15a
mslindsnulnihassemimsuazasnanisliionns lnemsawlunasulnimelusunsu System
Advisor Model Version 2018.11.11

' anranrlnenssumans Pnamnsalunivendy

(Faculty of Architecture, Chulalongkorn University)
I}E@w‘mﬁﬂ (corresponding author) E-mail: wannachit.ch@gmail.com
? poganndnenssuenans Rnansalimninendy

(Faculty of Architecture, Chulalongkorn University)

msUseiiuanundululduesnisuaaliiimdsnunaeniinduuuings

vundnte1AsUssivanNinlusy: nsdiinwainainsaluniinendy 3
Feasibility assessment of solar rooftop systems for gymnasium:
case study of Chulalongkorn University



nnsUssfiuanudululdvesnsaanlnindnunaseiindisanueians 1aun e1ans
aufwilusy 1 fie enpsildeunansiusaznansiu (LiflrdosuSuanme) srmsauuindunies
fio enmnsiildeunansiunarnansiu GesosuSuonnia) wazenmsaunufilusy 2 fe enpsiildenu
nansi (Llfin3osuduenne) man1sisenui ssuurdandsnulniisamesenisldoulugismm
naneu Siewhiuteuas 62 Sevay 47 uardosar 8 veanslndsnulnilunieu augwuenns
e nAeiRagUlin ermsiinslinuinasusenansduilifnsfetaesefuenie
m&ﬂuaummmzﬁuﬁumiamumﬂﬁq@ Wosan nslnussuununmeslugisnansauiinisTdidu
amuganhsruudandanulihuaefindludasnasiu 2-3 wh Snsmsiadausagaduaseiing
wuuwelfissionslinulueimsaansaanmidsielumsamulddndy dmiueensididnenimii
amumﬂﬁzjmﬁ anansarannasulnih 336,579 kwh/A Wesneranisidnulugianainansiuwinnu
otz 62 vosmslmdsnulniluniletu feaussausvosmsuanliiihmdnuiaeiinddovas 68
fif IRR fevaz 13 szeznamsAuui 77

o o w ¢ a ¢ o a & 1 a ]
ANEIALY: LARALIDINAY LUALANDIEITDY ﬂqiﬂﬁgLNUQ'ﬂNLUUIUVLW E]"Iﬂqﬁau']iiﬂwqiuim

Abstract

Chulalongkorn University is a large educational institution that has various kinds of
activities, in which the cost of electricity usage is increasing almost 17% in 2018. High
electricity bill has become one of the serious issues of the university. Photovoltaic system
is one of the productive ways for solving this problem. The objective of this study is to
assessment and to compare the quality of solar rooftop system using in the gymnasium
daily. This study leads to an analysis and suggestion for solar cell installation which can be
enough for usage and battery backup. Cases of the study included three gymnasiums in
Chulalongkorn University and the data was collected in the form of architecture survey,
survey of electricity usage of each building, and schedule of building usage. The program of

System Advisor Model Version 2018.11.11 was applied to calculate the electricity energy.

Feasibility assessment of solar rooftop systems for three gymnasiums include Indoor
Stadium 1 in daytime and night time (without air conditioner), Chanthanayingyong Gymnasium
in daytime and night time (with air conditioner) and Indoor Stadium 2 in night time (without
air conditioner). The result revealed that photovoltaic system can produce electricity suf-
ficiently during daytime and can reach almost 62%, 47% and 8% of daily electronic
energy use. This study concludes that the building that is used in daytime and night time

without air conditioner and battery backup is suitable for the investment because the cost
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of installation is 2-3 times as expensive as regular system. Moreover, solar rooftop system
can decrease the electricity bill. The photovoltaic system can produce 336,579 KWh/year.
This system can produce electricity sufficiently during daytime. It can reach almost 62% of
daily electronic energy use, performance ratio is ranged in 68% and IRR 13%. The payback

period is 7 years.

Keywords: solar cell, battery backup, feasibility assessment, gymnasium
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