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Potential of Rooftop Solar Systems on Chulalongkorn
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ABSTRACT

Recent trend in the decline in the cost of solar photovoltaics modules has driven the use of solar
technology for the purpose of energy cost reduction, especially in the commercial building and industrial
sector. Academic institutions are a group of electric power users that have experienced high electricity costs
and increasing electricity demand but the use of solar power is still limited in this group. This research hence
analyzed the technical and economic potential of solar systems on the roofs of Chulalongkorn University’s
buildings. By screening the buildings based on their physical and geographical potential, ten buildings were
selected from a total of 183 buildings; these ten buildings are well-situated in areas that have access to solar
irradiation. The results show that the total technical potential of solar power on these 10 buildings are 2,949.19
kWh/day. The investment in solar power on these buildings is feasible, yielding an NPV of 26,744,616.98 Thai
Baht, an IRR of 15%, and a payback period of 7.41 years. In comparison to the total electricity use of all the
buildings, the solar systems can reduce electricity consumption by 10.97% in the first year and the saving
electricity consumption increases in subsequent years. These findings show that the investment in solar

systems for these 10 buildings is feasible and can be used as an energy saving option for this university.

KEYWORDS

Rooftop Solar System, Technical potential, Economic potential .
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4. HIANITANEN

4.1 NANTTANEINNTUSSLHUANSNINLTINILATN
4.1.1 HANNIARLRBNDIANT ATNINWTINN9U1HWa1AT TURRNaINININUNINNA-AIUWIU 183 BIATT e

ABNAIANIAMNIZAN 91191 10 BIANT A9 AI399 5

AN5197 5 HANNTARLAANANNINITINTU THRL

wnasintsUszdiy d1uuanms
fianaaneng 128
anwaizyULULaINT 97
FufmsBad 26
msudhidaya 10

4.1.2 uan1sAnua iUl ann1suinlilsunsa waz Google Earth  AuanuiuAvuunasan i dlusiqunu
nsAnE wazldinauaaunisdinaniunase nalfidudnnennisaings 8 wudidnulsznnns 889.42 ma1aums &

A& ULz RUAUITUL Quantum GIS @9lAn 837 AN9NLNAT

o

=2 Y o a a & =2 2 Adl
4.1.3 HANIZANBIAINLANINAAWNBNNAE AMNAITANBIVBNANIA

a

IHa3eannIunas I unaLNuLazayintg

WunLnudu 861 17.93 wWnnzqasenia

WAL NTLNINNANIL WUINANRAL AN NFIRA N AnsT Ll m
AT
nan19siuANaN WEINEA N T THAN TN ANWN IANNNTaRARY  WUNANEAWITINNEAINTIN 10

81A"3 1§ 56,029.98 kWh/day 318az1881A AIRN919T 6

A1519% 6 HAFNENINETEANIEAIN

P Arnased | Anenimda
aerud Haonens v a0 7eEl AL
(CRFRSIFTERY)
(kwh/m2/day) | (kwh/day)
1 ﬂ‘gﬂ’WﬁW‘;B 1,772 498 8,824.56
2 N9 2,162 498 10,766.76
3 | wndsrwiuasal 1,551 498 7.723.98
4 FepnanInlurInedy 996 4.98 4,960.08
5 B RGN CEGEN 904 4.98 4,501.92
wazUlngimil
6 f\]’?il’\ﬁ% 837 498 £,168.26
7 DIASAUEAFINARD LT 738 4.98 3,675.24
TaINTalIIVEde
8 filgszanuin 661 498 3,291.78
9 DIPNT IV IARILILAZUS NS 1,402 498 6,981.96
Ao lLwydmnang
10 | gndudnitheminuay 228 4.98 1,135.04
pRANALDNLIET
71 56,029.98
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4.2 N@ﬂﬁ‘iﬂﬁ‘ztuuﬁﬂﬂﬂﬁWLﬁNgNﬂ']ﬂﬁl‘i
nan9Lsziiudnen widRaans wudiAnaniwdaniAanisan 10 89a19 15 42,138.38 kWh/day

o =
JANTWNN 7

—\ .74 =\
4.3 Nﬂﬂ’]%‘ﬂ%‘zt&luﬁﬂﬁlﬂ’]wL%\‘]L‘Vlﬂ‘ln!ﬂ
4.3.1 NMUsRUANEA WECNATARNARN WUINANBAINTIN 10 @1AT IR 5,297.00 KWh/day Tneaziaen
. 4
AIANTNN 8
4.3.2 NM3UTURUANLAINTEUNATIAAUTZ I UNITEMINUDITDILLLTAR AN AL HANITATUIUNLINTZEIY

CN

FANAATBIUNITARUAIRNTINL BE] 520.76 NHARLMAT NANNTDIUAENTIAdRET 32 89A0 yH Azimuth 50 @9A"

WAZNANITUTUHUANSNTWMTINATRA BUTEEZUINTTAINILD TR LRTAR WA TR NUIIANLAINTIN 10 B1ANT

o = o A
1@ 2,949.19 TMEHALLAUA ANAITINN 9

A5 7 HAANENWTHAanT

ANUANSIEnae | Angntmda
oudi anfimg nieans
dwiui Y0P (msrams) | (kwh/m%day) | (kWh/day)
1 AgeNERS3 1,008 4.98 5,019.84
2 WINYINS16 1,235 4.98 6,150.3
5| wnissasal 1,551 298 7,723.98
4 Aeunasnsaluniviedy 996 4.98 4,960.63
5 e Ulasde 904 4.98 4,502.42
wazilssial
6 ’\]71@38 a7 a.98 3,820.09
7 DIATAUE R IV ARD LAY 732 4.98 3,605.77
Pangalunivnends
8 lelszenn 661 498 3,292.15
9 DIV WRIUILAFUINIT 387 4.98 1,927.48
FRlunndeans
10| endudeithandnuay 220 498 1,095.72
ARTNUDNLIET
374 42,138.38
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ANSI9N 8 NARNLANITINATIALGNN LN

UsedvEnm
AnanT wwawad | ausvous AnanTm
giimand | uaerfed | vy wafiaduiui
Gl Hamnanz {kWh) {96) (kWh/day)
1| ayFnands 5,01%.8¢ 14.64 0.85 62467
2 | vmvnsTf 6,150.3 14.64 0.85 765.540
3 | wwiBseyasd 7,725.98 14,64 0.85 961.17
¢ | Wepmaansominady 4,960.63 14.64 0.85 617.30
5 | Bvendnilemdey 4,502.02 14.64 0.85 £13.58
warlssad
6 | angie 3,820.09 14.64 0.85 475.37
7| ;RsEuddinessanh % 605,77 1464 0.85 453 62
yansTimTvEnAe
g FilsUTzrmun 3,292.15 14.60 0.85 109.67
g AR AR USNT 1,927.48 14.64 0.85 239.85
sriuwmdrand
10 | anidudsheinweeadin | 1,09572 14.64 0.85 136.35
uBnLIE
T 5,257.00
AN9199 9 NAANANNITUNATIALNATALS UL ZUINTENINNUND
IunLHTag Anandanaila
F1Fuil Taarmy waseVing (Lus) (kwh/day)
1 ATANENTS 31 a1.89
2 WITITIANTTIR 122 164,89
3 URIETTIE LA 503 £79.85
a4 U PRINIAVTIVEGY 388 524.42
5 andaUlaadey 387 523.06
o] 268 362.22
7 91 IAUTFR AR DALY 266 359.52
AN TAWINENSY
8 Aillpuszaue 90 121.64
9 271N TINYWRIUMAZUZNTS 85 114.88
dniunvdeans
10 andudnievinuey a4z 56.76
CEDGIERIGES
T 2,949.19

4.4 NamsﬁnmmsﬂeztﬁuﬁnﬂmwL%m,ﬁsugmam%

HANTUsEIRUANEN T UATEAEART NUdANENIATEANERT YaATaqiiugn

o

q

5 (NPV) 994 10 81A19

201 1 26,744,616.98 LN ERIINARBLUNUNTAWINNE (IRR) 15% F¥8219AINTAUNW(PE) 41U9u 7-8 1)
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ARSI YN 81A19 KATANUNTINEENBIANdRARB LN LAY

A91991 10 HAANENTWINIATEF ANART

NPV IRR FB

R foanais (wn) (98) @

1 ATAENT3 368,008.67 15% 7.41

2 WINVINNTR 1,483,650.88 15% 7.41

3 UAETIILATH 6,137,298.65 | 15% 7.41

q AW AN TR IVENGE 4,748,238.80 | 15% 7.41

5 4,734,725.83 15% 7.41

6 3,291,613.98 15% 7.41

7 I TFUdSR AR D IgINaInTal | 3,264,587.96 | 15% 7.41
uAIvnge

8 fileUszuunn 1,133,702.72 15% 7.41

9 171 35J17 ywarUInis@adenyd | 1,0686,137.67 | 15% 7.41

Aans
10 an Eufs‘iuavﬁn”aw%ﬁﬂmma“ 516,651.78 15% 7.41
53U 26,744,616.98

4.5 n153LATIzIANaa Ul (Sensitivity Analysis)

4.5.1 fadeluudfuuaesssuunan i nasanuuasening

dl o o 1 o = o R4 = v °I
iasanniaquiunismuiiaznisuasdunalulatlunaings i lidunuressruuiuualingiag tng

o 4 4 ' A 1 ' a
NMUUARRVIUAANITRE RS 5 WU TTHTLIRTAUN UL TSUIN 7 -81 ya

28,572,705.46 U WAZEAINEARDLLNUNTE MWL 16%

4.5.2 s lundilasunlasdnsinanide

ang1da1an(Discount Rate) 7.08% AN MLR 481a’/INFUIATTLUN

v

al

o a

\HaAUIUERTIAIUaAT 3.00 % Wudn yariilaqiiugns sau

q

al

Q

Antlaqiiugnasu

dszinalng nd Ui 17 Agunau 2558

10 81A17 20 1) 18 winiu 54,419,547.67 UM

ﬂ’]iﬁﬂﬁ 11 N@ﬁﬂﬂﬂ’)WLT\iLﬂﬁ“Hﬁﬁ’mm ﬁ AUNU AAAN 5%

NPV IRR FB

F6uTl foo1A1s (v ) (90) )

1 ATANARS3 394,578.40 16% 7.11

2 WV 1R 1,586,447.69 | 16% 7.11

3 UMETIIYATH] £,560,110.91 | 16% 7.11

aq THagwiasnsaluwivedy 5,073,679.28 | 16% 7.11

5 Fnansfelasndeu 5,059,391.28 | 16% 7.11
wazUlasimll

6 U938 3.515,807.61 | 16% 7.11

7 1ATAudAn MAsewvInaNTal | 348723159 | 16% 7.11
WATiNende

8 ilaUszrmng 1,207,576.12 | 16% 7.11

9 IPNTIRATRIUILET U SER LY | 1,136,136.07 | 16% 7.11

FEng
10 andudnitswdnuazadtinuanian | 551,746.51 16% 7.11
3 28,572,705.46

10 21A13 20 U 14
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IS99 12 HAANENNTUATH AT IEAsIEILAN 3.00%
a1eud | deenAs NPV (Uv)
1 ATAIARNTS 754,817.94
2 N\ ienruel] 3,024,778.71
3 uFsTuaTal 12,502,101.67
a AgguaansalunTive 18y 9,665,383.47
5 nenfaUlannday 9,638,517.69
axilpsedl
é 1LP58 6,694,336.34
7 2IANSAUE A INAR DI HIHIAINTAILM IV Se £,6040,604.76
8 WilaUszrnna 2,291,497.21
9 ey war I TE unvdmand 2,157,168.27
10 andufaithevinuazadinuanaan 1,050,341.61
U 54,419,547.67

¥ e

4.6 WEa L NgURAFIUSTUUNA I U INA I L ZID N ASNRNAR LA N UNAI W WA L

Q59

dlunReaunsudngauszruunasnulnilnugsaindnuan ladunasanwlninnldasamatlanndar Winaag

wAaLa1AT UL 2557 NUINAINITDAANANLINTANIIN 10 @113 1HDN 10.97% I8AZIBEAAIAITINN 13

A19197 13 dadounasulninfianlldluen
. . szuundssndaii | wdseubiin ﬁ?mu .
qnf b 97815 wAID VIR Virdn L Flda3s i"liﬂiqnult‘:llz]ﬁ
¥ (eWhyean) dwh) 7 5:1'?
1 | As@nand3 15,293 £84,000 224
2 WIS TR &0,187 1,142,000 5.27
3| uwasTguEsal 243,147 0 12.05
a4 | WepamnsalumIvende 191,414 1,132,000 16.91
5 | Fvendutlnndoy 190,920 1,487,000 12.84
waztlnsiad
6 | 911938 132,214 54.63
7 E”F'””:ijufjﬁﬁ‘ii-‘?aeaw& 131,227 22.94
PUIRIN T TINE S
8 44,400 394,000 11.27
9 HIRIULEZUTNT 41,933 1,946,000 215
golunvdaaed
10 | andudnithavdnuazeain 20,720 155,842 13.30
YDA
373 1,076,455.00 9,614,842.00 10.97
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5. #7UuA

v Ava o o

a P ¥ <K =& a v o a Ly o L8
NuRdEERauls Anmdsdnaninaesszuunan inindssuuaseninduundiatanansluginangn
wnAnenae InedananAnsunisAnEIAIUIN 10 81A13 AN 183 813 NAAdnaz LA Anan ngega Mot
#An19 gUuuLaNANT waTANEIUEUAIANTUNIIARLADN WLIIAINIIDLRENEIANTIARNNINAEIANINUA 10 B1ATT
Aufunistssidudneninidinianin andefeyaninudiniedna1efinduesnIuNANIUNAUNULATa YN
o o v o a = d’l -dl o 1 o =
WA NITNTNNANY TTRuANdiniaAndeefindluannundnudumindy 17.93  MJI/m2 vie 4.98
KWh/m2/day WU ANEAWESNNnINEANNIN 56,029.98 kWh/day n1silsziliudnan widenlanans Aruans
dl” aa a :; ¥ a 3 [ I8 a c o Y a v o d’l .
NN zaNaNns0AnEIsE UL Aase nvualiunaitasuasaiaeg Tuduials vyu 15 097 ez
FULALANAUN WU AN EN WTIRAERSHANEN I WWINAD 42,138.38 kWh/day n1sdssiludnaninidanatia
(=3 d” dl v o a a & a Cd a a % d‘ v U
WLLLANNWN 1E1Ta98 s RANBNTWILRS AR LAIRTIAE 14.64% Wazilse@nEnwezuy 0.85 WnniAaadas wuan
AngnnidanAlANANENNWINAL 5,296.98 kWh/day Wazn13lssiudna N nidanARALL LU 89919551
w09 wudAnEAIWEINATANANENNYINAY 2,949.19 KWh/day n1sUssiluAnanwiuAsEgAtans 11410189
- a oo a - = d = a o o v A a o o &
uradiasRingina luidaasegAnans lunsAnsiaenuataaening wwnanasinininanls 310 dnssie
wets Wudn gaenifaqiiignd (NPV) 993 10 @1A09 20 T 15 26,744,616.98 LN SRITNARDLUNBNTAUNE
(IRR) 15% 928i21981N19ARY1 219U 7-8 1] uazidaiarsunauaenln luiladeudsiunuaesscuun@n i
NAWUUAIR RN UG UARASTaEAT 5 WUGT szaizinaAuueLsvndne 7 - 8 T yarnlaqiiugnssan 10
81A17 20 1/ 18 28,572,705.46 U wazensuanaLLnUNteluWingL 16% waztladeluwdildasuudasdne
penelaAuIgnIdIuanil 3.00 % Wudn yarTaqUiugns sax 10 81A19 20 T 1R Winfiu 54,419,547.67
dpdaunisaanasnuilafTauiausznineszun I nasnuiaseninduan linussun Wi 19e3e anunsnan
WA WA 18D 10.97% Tudlusn

¥

NN9RAFITTULNAIIWREIR A HaouAnyulunisanu dAyadidaqiugnsiiuuan dnsen

q q
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o ¥ a

pasauunuN18 Ul ANTILN seazN13ARNUAY A 1HaRA1 TN Dauua THN AU UIIATLHINAIY
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