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Abstract

The concept of sustainable organizational development in
line with the Environment-Social-Governance (ESG) approach
has become increasingly important, including building
renovations by green building standards, which help reduce
energy consumption and natural resources, promote the quality
of life of building users, and create environmental sustainability.
Renovating old buildings requires improvements in many
aspects, including landscape, energy, water, and air, which have
relatively high renovation costs. The Don Mueang Elevated
Tollway Control Center office building operates 24 hours a day,
so there is a concept of applying the TREES assessment criteria
of the Thai Green Building Institute (TGBI) in the TREES EB
category: Existing Building Operation and Maintenance as a
guideline for renovation of current buildings. This study aims to
assess the value of renovations to buildings following green
building standards. Improvements are made in Category 2 SL:
renovations to increase ecological open spaces, such as
walkways and green spaces. Category 3 WC: removal and
installation of water-saving sanitary fixtures, including installation
of sub-meters to measure water usage. Category 4 EA: air
conditioning systems that are environmentally friendly.
Installation of digital sub-meters, installation of Solar Roof Top,
and installation of Battery Energy Storage System (BESS) for
energy storage, Category 6 IE: Installation of air conditioning and
ventilation fan systems to achieve standard ventilation volumes,
creating a negative pressure room for the transfer room, and
conducting data collection in various aspects for continuous
evaluation for 1 year. The results of the study can be concluded
that the improvement of the Don Mueang Elevated Tollway
Control Center office building according to the green building
standard can score 69 points, ranked at the Gold level according
to the Thai Green Building Institute (TGBI) standards, which can
save electricity usage in the building by reducing it to 219,050

kWh/yr, the project present value (NPV) is equal to -5,301,200
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baht, the internal rate of return (IRR) is equal to 6%, and the
payback period is 15 years. Although the IRR is not high enough
to be interesting, like investing in a business, it is an operation
for the environment that is in line with the guidelines for

sustainable organizational development.

Keywords: Building renovation of existing buildings, Green
building, Net Present Value, Internal Rate of Return, Payback
Period
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a a o w o X A o g s &
UszanSnmlngnisinnasuiuiuivensaliananueuasauasi 3U¥ 6 mskiagis Solar Roof Top

A1SATMUAYBIABAEINSUTAUTENTANGIIY BANANTENUIIN Heat Y dg oA o

oy e P o  nsindenlulinsiudwinden (MR)
Istand Effect Wiuiuidideuasnssaldiuiu
srwaziBenfianssuiUseneusensanUSinaesfiinannis
1491a13 n1sléTan/wandasidfideTag3leda n1slévanilivdes
a3 voC lifluslefiu lun1sdusesdaunndon 9auiin1ssIusinuay
dsindnvaadedidnnseiing

UM 4 nsguaaznssshwiiuiineusnens

o  msUszndaihuavnisidinegneiiusyansaim (W)

eanduniansuiivszneudenisitudszansamnslddily U 7 msdmsvesiduiinsiudaandes
9113 aan3ldhneluenansasninasiensds Taeldqu st
Usgndond suflamsliindefiiiunistdandunldlml uay finns
findansnsanasunstihusnmuiiug ywandeaiansaiisenauiensuiugsssuudiuemauas
szuiwenalasiinisdesdeliionmauiqnivauisusgamnzas
Tagianrzluiuiildaosndn n1sfiadsssuuniuaueamgiuay

arududielfiAnanuauisvesldenans

o nsufuussdhinnuwagszuuUiuena (E)
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{ ra

UM 8 fumisinAsssuussutgenia
®  MsivuANATSAIUALNATY (EP)

seandunianssuiusynaudiemsiaseduenues 3 Ussan
wieudhevendmau duasunsuasussuudsvennimnififians
yaneleleueanainszuy aaen1saswedesuivorniaildans
R22 1U.8u R32 v30 R410a

Emmnmw

Don Muang Tollway Public Co.Ltd. Implement environmental friendly
waste management policy.

Muang Tollway Put 1 communicates and educates bullding occupants 3

o
o

3UN 9 nsfndsiavezuenUssn

o yinnssudiden (G

swazdeaianssuiustneudenisiimelulad AVloT i
Aeneinislindanuiieusunginssuvesildenns ssuudanis
Yuzdaa38y (Smart Waste Separation) ey nsinualliinuianis
anfmSounsyanduuleuisvesesnns

=
2608 ==

3UR 10 WimnensanfeiSeunszanvetesdns

42 mMsUsendanasuiiindueInnsUsuUieInIs

dmsumsUssidiunislindanudesiuannisuiueinis
finsiiudeyasgealiesnsauaquiranainisadunisaiy
Tunousing q (muﬁﬂmaaﬂLL'U'U—muﬂ%’uﬂqammsu,azﬁmé?ﬂ) Ju
J2EELIAT 16 DU (WY, 66 — AN, 68) dnansauseiiiun1slindeanu
L‘L‘jym(;fu loiAn Energy Performance Rating aejﬁ 100% 1881880
msUszdiumslimdanuoimsaudmuauasnseduaeuiiodivia
nmsUFulReImsIIIATE sl wansiaguil 11

ENERGY STAR® Energy Performance Scorecard

MOC_after renovation

For Year Ending January 31, 2025
Property Address 40/40 Viphavad Rangsit
Road
Bangkok, Bangkok 10210
Primary Function Office
out of 100
Gross Floor Area (ft") 34197
Year built 2000
Energy Use persq. ft.* 193 kBu
1t T 1100
Least 50 Most
Efficient National Median Efficient

is the ENERGY STAR Scors?
The ENERGY STAR scor rates commarcial bulldings energy

umber on a simple 1100 scale, the score rates performance on a
8 bulding than 50%

of ts peers. Higher scores mean better energy effciency. resulting n

less energy use and fewer greenhouse gas emissions 1 a 1-100 score

Interisty (EUI) wi be displayed on this scorecard.

Dato Generated: Fbruary 10, 2025

gﬂﬁ 11 A1 Energy Performance Rating 91nn13U5uU5901A13

dmunanisusviiudesarveamsldndsnunaunutesdiuan
nsUsuUTsennns densiiudeyasgrededesnsounqueiaian
mssfiunsnuduneusie q (uAnweenLUU-1UUTUYTI1ANT
LLazaﬂG{'ﬂ) Wusvesian 16 ey (w.e. 66 — AN, 68) @1usaUTEIU
nsldndsnunaunud oy Andudesar 27% sreaziduanis
UisLﬁumﬂ%’wé’mwmLmumms@uémquwﬂﬂszﬁumamﬁmﬁ
Ainannsusulgeansmunesguemsdeslne Wanafannsed 3

719299 3 nislindsnumawnermsdinnuaud uamaensziuneud e

Jayamsldndasu (kwh)

no. oy WA (390
Todnvad) 21A15d1IN9U a9 OCC szuulganvas
1 wqmﬁmﬂu 2566 62,928.09 14,448.37 31,842.58 16,637.14
2 |Sunau 2566 65,151.77 14,225.64 34,049.07 16,877.07
3 |unsmu 2567 65,807.03 14,104.34 35,621.93 16,080.77
4 r}umﬁuﬁ' 2567 64,613.85 15,617.07 32,555.80 16,440.98
5 |fiunmu 2567 70,164.70 17,094.70 34,949.72 18,120.28
6 [Luweu 2567 73,095.02 17,748.72 35,254.98 20,091.32
7 [wawniau 2567 72,636.97 19,720.79 35,930.97 16,985.21
8 ﬁqmau 2567 69,475.24 17,410.64 34,821.48 17,243.13
9 [nIngiau 2567 69,617.77 19,083.68 35,158.91 15,375.18
10 |Femna 2567 71,367.21 17,787.59 35,652.19 17,927.43
11 |fueneu 2567 67,731.56 17,957.55 34,192.54 15,581.47
12 |manAu 2567 67,927.44 17,263.45 34,824.24 15,839.75
13 quﬁmﬂu 2567 64,752.10 15,725.40 33,176.09 15,850.62
14 |Sueu 2567 60,501.89 14,984.04 32,661.32 12,856.54
15 |unaAw 2568 58,402.68 2,692.20 28,946.82 26,763.66
16 rjum'ﬁuﬁ‘ 2568 57,438.55 4,017.30 29,448.78 23,972.47
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4.3 WanITUTHIUTEAUAL U INLIATTIN TREE-EB

dwiuransusziiussduasuuuiioriiunisuiuussennis
AAATEIL TREE-EB vasanttuetaaidenlne (T6BI) ludasiu
annsavilildasuuueg 68 azuuu Fuiunausinnsuszifiuly
sEAuNTUTuUTIeIAIIun Ui ve s nsgnem sl lusedu
Gold Hagtuszuinedainenansiied uvesusesdoanitiuennis

Wealne arnninaglesunanisvesusesnialud w.e. 2568
eaziduafunuNTUTHUTERUALLILNIAAIINNTUTUUT991AS

FIANATTIUeIITEIY Uanddsgun 12-14

Project Checklist
' TREES-EB Version 1.0 For EXISTING BUILDING : OPERATION & MAINTENANCE
Project : ©1A15 MOC Date : fiunAn 2568
TG BI Project code : Level : GOLD
2 [ ¥ | N | Points [n13uIn13dmn1za1mn(Building Manasement) 6
Hafu (M Pt s onmmimdanmndiueinnide
% 1 [BM1  [nrUszendiusddan 1
Y 1 [BM2  [gfleuaznistinaussuusimstanuaritzinmain 1
Y 1 [BM3  |nmBesnardiunsuataanuuy deadnnfaaudaaia 1
2 | Y | N | Points [#au3 piiei(Site and L P 17
Y 1 sttt nianles U i Ranuds 800 wes 10 vawan 1
Y 1 ofsLan [Fuddelaadetion 2
Y 1 sz [REuliBubn 1 dudefuiiDelds 100-200 m13na0m 2
N 1o fsLas [Whewsvadhduionnzan 1
Y 1 |sL4 n71?Janimammﬂtwuiw‘mn q
Y 1 [sLe  [nm3guauazing s¥nwituiinieuanatm uazgvial 1
2 | v | N | points [nrsusentindatwater Consenvation) 8
Haku [we et [ilsvrenzvssndada
5 |wei |nvsemdeinuaznnlithadnsiussivam 6
2 |wez |sadededon 1-2 vasm 2

JUT 12 Azuuufldfumuuuiman1sdiuugemsmuinnTeIans

Weaviam BM, SL wag WC

2 | Y | N | Points |aaa muaian mswandain1eluan1sindoor Environmental Quality) 14
Why [ r1  [Bamnnssvisanmianslueian Ssamiseuizainm
Y 1 [E12 |mandwuihiau (Nestive pressure) dmiuimsidiarsiadl
Y 1 |E1s [Rdmudiimndmriniadesonhenadiiosn 10 s 1
Y E21 [renmasninauamenianieheias 1
Y E22 [mimsnianminmessewuiieania
Y 0 |E23 [|GsEEiamamviimmasam
¥ E 24 [midmasmrnfewalamilionn
Y E3 [mimupuaainnigluennts
2 | v | N Points |n3 das fusa AoLInd ironmental Protecti 5
¥ 23 il suuiiundidians s sdswon dailios
Y 1 [ers :ﬂn'{:n:‘xci’aamrmﬁm%a
2 | ¥ | N[ Points |\inas3aGreen Innovation) 6
A3 Usendaniu nufieuivagmaimstimdsinuaieiosas 96
Y 1 e 1
Fuly (P2 EAL)
shiandss unawmllASiyaA nnamviamiiu 4.5% vamdious
Y Gl 2
(EA2)
Y 1 lel3 #n T1oR5 v ofioanamesnmUntiathide fiaend 10 un/a. (EP3) 1
Y 1 |ela ‘:‘um:&'n%aﬁuﬁwqﬂwnﬁ'xhjfmﬂh‘imaa%:mnﬁaxam:ﬁan 90%
0 |GI5
Y 1 |ele  [RTREES-A
69 Project Totals (pre-certification estimates) 100
Certifiled 35-44 Point / Silver 45-54 Point / Gold 55-74 Point / Platinum 75-100 Point

gﬂﬁ 14 mzLLuuﬁlﬁi"UmmmeNﬂﬁiU%’UU':;aamﬁmmﬂmmmiﬁm
A |E, EP oy Gl

44 mIAATIIRNNANAUNTamUYTUUTOIMT

n153ATIeaNAuAluN15AUYTUUTI91ATANNLIN ST
2115 37lve Aarsananduyunisaniunuliuiuas dnenim
TunsUsgndandanuveseimsdrinnugudmuauneenseiuney
4 S v y
e lneiUeuisuteyanaunasnain1susuussenns (Pre-
renovation Way Post-renovation) Tnadf ufi ldaey (Living space)
2,900 MI10UATLAZTNUANEIA1 (Roof) 1,933 AN5196UAT A8
AUNUTAAY WAINN1TUTUUTI0IMT IAgaansouaNUaITeazid un

? | Y | N | Points [wH3aruuasussennaEnersy and Atmosphere) 27 o X
Yafu |EAPL  [n13drveimruasausuimntIoud nwdanu ﬂl’ﬂ:sﬂﬂl’]ﬁjgi’]\j ‘] C’q{\ﬁﬁ U%IUUE%J’]WHEL%EH (|mprove Green BUIldlng) aE‘Jjﬁ
Gy [eap2|omsayinsndamidu 14,104,413 v Aedsidsanleansiead (installation Solar roof top) ot
A REPEVES Uwdaa { a o o ) ! .
M il il i i 7 11,774,280 U A A 955UUA LA UNE 99Uk Usees (Installation
4 q EA2 MINaR AU 4 ldl | o 5
. 5 |as [oniRrse e S e 3 Battery Energy Storage System) 8¢ 3,778,506 U swAlaenmn
Y 1 |eas [amiemdiussvusivameitliviasdiuseane 1 (Total) ai‘ljﬁ 29,656,919 UM Iﬂﬁ]ﬁﬂl'ﬂfa’ﬁ]"]Elﬁjulufyjﬂ']f\]']ﬂﬂ'ﬁﬂ%luﬂéﬁ
7 o a & o G a1 °
) O T : 21P3@le waenshndmdsmnleansivad auvidagendnywedams
Y 2 [EA52 |szuundaztuden 30% 60% 2 ¢ o & o o A 1y v
AR AL TEUUN NN UNA 991U UAMBS A gag NUay 181,900 UM faUU
2 | Y| N |Points $nensluniznaal and Resources) 17 Y o v - D o
" 2 Wi 1.1 [alovnonm s sesn i msadiommm 30% 60% . AuNUYBdlATINITUTUUTI01AINLINATHINDIATUEITIAUITIS N
v 2 |UR 12 [wlovrons Senmass ssenidn o sdiSorns 30% 60% 2 Wiy 29,838,819 um Amdu 10,289 v/msu. sreaziBeanunuly
v e L : NsUSUUTIIANIIIINAsTIueMIliEIlve wanedensan 4
Y 2 [MR21 [nma¥nfadungulnntaly 30% 60% 2
v 2[R 22 [rmteantadiinin 20% 60% 2 719199 4 dunulunisdfuliemsnuinnsgIne1nsll
Y 0 [MR23 [nradndaniaifiand 30% 60% 2 Description Cost (Baht)
Y 1 |MR3.1 |ma¥ansvesgulnadaly 30% 60% 2 Improve Green Building 14.104.41%
Y 1 [MR3.2 |nm¥mnzveiaTaaldlniia 30% 60% 2 Installation Solar roof top 11,774,280
1 Sl R bl e : Installation Battery Energy Storage 3,778,506
Ul 13 AsuuudlesunuiuamanisUiuUseIAsANNIASenAns >ystem
o Total 29,656,919
LWeuNIn EA waz MR

dmfudneamlunisnisusendandsnunigndnisysuuse

3 =~ va s s
91A139UNTDIANITED LaRndsnileansiad (Solar panel) 281
Aladnd-fin (kWp) wagszuuAnifundsnuuunmes (Battery Energy
Storage System, BESS) 160 Aladna-wa (kwp) vaeldiUsznda
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W& (Energy Saving) It 219,050 AlaTad-dalussiad (Kwh/yr)
sauWainnsdan1svende (Waste management) Tiidufiasiu
Fandeulditu anansatnluslefald 429% vosUSinamesian
Tudruwesnisusendatn (Water Conservation) anu3unanisidei
wazdnfuiduiieanansedualdansuasndnilunisiida
Ao anmsliilads 39% Tnensindaguinsissvdatiilasens
wazhndadmesingdoaiiiefiuyssasnmnnsusmsdnnslunasld
Yuspundehvannansenusedandon wazludiuvasanlndi 1ud
2566 fouRnRalvasiead 813 MOC ﬁﬁwlﬂﬂﬂaauiﬁ 4,925,753.08
vn/D warlud 2567 ndsiadlsarsioad daqlnvoy i
3,842,747.76 U/ a1unsauszudmanininadld 1,083,005.32
v/ Fadnlwinanasanieudndseg 22% sreanidonlunis
Usgndandsnuitlfanmsuulgenunesgiueimadenlie wanads
A597 5

715199 5 Madsgndandsanuluguuuusineg

AR ETER Pre-renovation Post-renovation
building building
Living space (Sq.m.) 2900 2,500
Roof (Sg.m.) 1,933 1,933
ENERGY SAVING (KWh/yr) - 219,050
Solar panel (k.Wp) - 281
Battery Energy Storage - 160
System, BESS (k.Wp)
Waste management - 42%
Water Conservation - 39%
Reduced Electricity cost - 22%

dusun1seserianudualun1samulsulTeInsn
wmsguerasidolng fAnsananduyuiiannsaussndalsan
nsUFuU3e1ANs (Cost saving) TneiFeuiiisuailidneiadeiianas
siod (un/A) lushusing 4 seil Avldsnerih (Water costs) Uszndn
aﬂa&ui‘ﬁ' 14,622 v/, AldaneA1vey (Waste costs) @nunsatinvee
TUSlwdaldunniu lifisgarvesegldogi 403,245 vn/A way
dwdumldsreanlnii (Electricity costs) evinnisinsalaansivad
vilsUsednanlaiinasegi 1,782,525 vn/Al sawAlddneiivszndn
Igtamun (Total): 2,200,393 vw/A MsUFulweImsannsativan
Anldneludnusing o Ieegreiteddey Tneanizegadeailuiin 3
Fueldrefianasunniian sesauniaasy uazeith amudifu
suudransauszudaaldanglannnnin 2 auumael siazLoen
FuyuiiannsausendaldainnisuiulseensmuasgILeIans
Fenlve uansfanned 6

715199 6 FunuiasnIaysendnlininnisusulseans (Cost saving)

Description Average Cost Saving (Baht/Yr.)
Water costs 14,622
Waste costs 403,245
Electricity costs 1,782,525
Total 2,200,393

dwmsunsiiaseianuduailunisamulsuuseinisniy
193z IueIASEve wudi yardagtugns (NPY) \udad¥e
AuannsalunsiraysElevivedasinig lngagthnszuatiuan
fuuazdrevedlasnisianuandnanfuyaditagiu dmiums
U%’UUgammﬁJaﬂmamiﬁ yar1UaUugni (Net Present Value:

NPV) ﬁmauaqﬁ' -5,301,200 UM @1USUsnsINanauLnunely
(Internal Rate of Return: IRR) §4i915ana1ndnsnaneuunuiivils
NPV waslasanisiiandugud Tnsauisaasulddanisdnidunu
YFuugseansmunnsgvenasilisalng d8nsmaneuwnunielu
987l 6% uay szEEnAAUN (Payback Period) 15 T s18aziBenns
AaszrinuduAlunTaNnuUT U H0IAN TMUINATENENASTE)
v uansdsnnsneil 7

= a ¢ v 9
A39N 7 ﬂ’]i')Lﬂi’]%%ﬂ’&’mﬁ]uﬂ’ﬂuﬂ?iﬁﬂq/juﬂiUﬂiﬂa’lﬂ’]i

Description Results
Net Present Value: NPV (Baht) -5,301,200
Internal Rate of Return: IRR 6%
Payback Period (Yr) 15

5. ayunan1sinen

n15UsEuANANAlEN1SUSUUII91AITAINNINTEINDIAT
Wea munnsgIu TREES vasan1iueiasilenlve (TGBI) luminn
TREES EB : Existing Building Operation and Maintenance 41 Vu
wnmdlumsusulgeasildnuegludagiiu eransdinaugud
AIvAUNINENITAUARuULles ansaaguliin ndwinnsusuuss
21AIIUANAsITITaUIAUsNS 9 Wavn 8 viaram vlRldazuY
7l 69 Azuuy Faeglusedu Gold anunsauszvdamslindanulih
Tueranslasanasegil 219,050 kWh/Yr §susendanisldndsanu
Inihasldadedas 1,782,525 U waraansaUsevdaatnale
wasday 14,622 v saein1sTansverinty dwalfananse
a%'m&av-ﬁlumazlé’tﬂu%ut@éaﬂaz 403,245 U iofiansandszidiu
AUANAIVBINITAUUTUUTI0IANT WU AUUYBINISUTUY
mmimummgmmmﬁL“ﬁmaq“ﬁ 29,656,919 UIMLATALDL
ﬂﬁﬁﬂmsﬂaamuszwLa?{SBQJﬁTJaz 181,900 U A 10,289
vw/nsy. Inefidedinsesiyadidagiuredasinns (NPV) axdidn
Wiy -5,301,200 U as1anauknun1ely (IRR) windu 6% way
szogaAuuegi 15 U waild3uanmsdudunuuandsifiugi
wnAnmsUiuUgsemsiildnusgmunnasgiuenasidendunis
amuszszeaiduan ag1dlsfin 1“]ﬂﬁ;ﬁuim&miﬁaguiiwdwﬁmﬁw
lenansifietiuresusewioaniuenasidelne Fsanusadudnuils
Fregrsnsanfiunisvesmisnunaentuiiiaudanuludos
WLIMINIRALDeAnseE S By

6. AnANSsUUSEAA

o v o W ¥

gauAuiuIne u3em 8Tu-A S1dn dmfudelausuuzlunig
adunuUuliemsluniineing q §uinisesdns ninau uay
AREIUYAERY Green Building USE¥M nsensziunawiles I1An
() fiswsledalaaiuayuianssusing 4 lunsufudgenans

munasgIueIndedluaisilidusagalamed

LBNAN5919D9
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