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Abstract

This research aimed to study the current condition of the transmitter building of Thai Public
Broadcasting Services Television (Thai PBS), Ubon Ratchathani Province, and to analyze and evaluate the
energy efficiency of the building before and after the renovation of the building envelope using
Autodesk Revit Program in Building Information Modeling (BIM) and using the Building Energy
Conservation (BEC) design standards to reduce energy consumption of the transmitter building of Thai
PBS, Ubon Ratchathani Province. This research used a mixed research methodology, which involved
studying real data (Empirical data) from building surveys using Autodesk Revit as a tool for Building
Information Modelling (BIM) (Simulation modeling) and using Building Energy Code Software version 2.6.0
(BEC V.2.6.0) for energy assessment (BEC) to be used as a guideline for building energy conservation.

The results of the study found that before the building renovation, the total energy
consumption of the building was 54,227.76 kW.h/year, not passing the specified criteria, which was
higher than 35,779.27 kW.h/year. After the building renovation, the total energy consumption of the
building was 35,550.97 kW.h/year, passing the specified criteria, which was lower than 35,779.27
kW.h/year. Most of the energy used in the building came from the lighting system, air conditioning
system, and other electrical equipment, for which there were two alternatives for improvement,
able to reduce the overall electricity usage of the building by 34.44 percent per year. Improvements
were made by replacing the light bulbs with LED T8 fluorescent bulbs (3X18W). The LPD value was
7.72 W/m?. The roof material color was double-wave roof tiles, light surface. Fiberglass insulation
that received the high-efficiency label Stay Cool, 3 inches thick, Premium, was installed on ordinary
gypsum board, 9 mm thick. The RTTV value was 7.86 W/m?. The total energy value of the building
was 35,550.97 kW.h/year, passing the standard criteria. This could be the best way to improve
buildings. It could reduce the annual electricity consumption by 78,629.28 Baht, with an investment

of approximately 168,830 baht, and a payback period of only 2 years, 1 month and 5 days.
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1) uUUs1a89 BIM fiadstuainlusunsa Autodesk Revit uansmeazideavesormsluani
ety Inedeyailigninluvszifiuseinasinpsgiunisesnuuuenasiiesyinundaanu BEC nuin a1
OTTV uag RTTV fiAniunasiunnsgiuenansoiunasiny dawalvianldndenusiu (kKW.h/year) 1090101584
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3) Tusunsu BEC (Building Energy Code) V.2.6.0 Lﬁ@"f}Lﬂﬁwﬁsﬁayjaﬂ%mmﬁmmﬂ%’wé’qmuﬁum
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KW.h/year fusmuinasinnnsgiu Anduamdsnusiuanas Soeay 34.44 aguiwnsnei 4

o = 9 =% v ada o a ¢ a{'
M13719N 4 Eﬂf’ﬂﬁﬂﬂl‘ﬂﬂ']iﬂi‘UUE\TVﬁNﬂ']umllﬂqﬁﬁgﬁﬂiﬂaﬂjﬂaqwmﬂﬂqﬂwqm

WuIN9NTUTUUTS
91A13ANYINS Uuuged fmpuguduveint  viaenvgealalBUARUY
. y WUINNT . o , Y .
UIUUTIne . o vaeanddy Tdawlewdi Stay  Uaanawmadn 3x36 W
v n Usudsan o z -
ATUNLINTT Wudoau cool 3 13 wWagulu (LED T8
avauadang 3x18 W)
a1¥indunniian 1 v X v
2 v v v

7.2.3 N19IATIZANENIUVDIBIATHAINTUTUUSS
mamﬁwmzﬁﬁ’;al,ﬂmsﬁmmgmmiaaﬂqummsLﬁ'aaig%’ﬂﬁwé’amuBEC e sUTuUTIIANg
wui1 MslEndsnusinvetenas KW.h/yean) anasegsidudfydl aifisutuonsiy Tnaamzluduves
seuulfuemedadudnaiunslindsnuiigeigenosenms famsei 5-6
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M990 5 a3UTI8URATATIEN Passed

5 . a1 -
NYazYn LNUINNINTFIY NausLiuy
0NV

ANMIEBMANNTBUTINVDINTS (OTTV, W/m?) < 50.00 45.73 ALY
ANMIENWANNTBUTINVOMEIAN (RTTV, W/m?) < 10.00 7.86 ALY
Araslndesainggean (LPD, W/m?) < 10.00 7.72 HAU
AV AIINRSUMUGANNA (SEER BTU/W-h) > 12.40 9.50 Tadsin
mslgndinulagsinaesens (KW.h/year) < 3577927  35550.97 B

M19197 6 kI UTUUTINSIdnasuanas

. D A ATNEIUT] Arnslandsauiianas
HUIN9N1TUIUUSS AMNAIUTINRBU P
anag (wWJasiyun)
Base case 54,227.76 - -
1 39,551.88 14,675.88* 27.06
2 35,550.97 18,676.79*% 34.44

e * nelie Amhendsusiusiel(Base case)aumumMNGINUTINAOUNAAAIAILLLININNTT
USuuse 1,2

7.2.4 N153ATILINITAAATIEIN8YD9NTIINEI9IUVDIDIANT
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NIAIIZNNITANA T I1NT LT NS IIUVDIDIANT WUIT DRTINITANAIUDINT LT Wa 3911l

ANTIVDIAANAY Soeay 34.44 soT A1 OTTV uaz RTTV anasaulndidesdeidulumunasisnnsgiums

PONUUUIANTNEaLSNENANIUBEC Ruawmuildlunisusuuss 168,830 um lngvbilsendaRuamasnuas
161 78,629.28 U TszpgnaAuy 2 U 1 wieu 51U WawSeumisudunuianiunausendnama ussesen?

HANUANANMLASHEANERS AI915199 7

M3 7 Wiguiisumsanaildienslindsmuneliuasssesianaunu

L. Ruasyuitld o4
HUINNNIT ATWANIUTIY v ATNAVIANAIAN -
v Usuuzsanmsun . szeziIanAunu)
Uuuse KW.h/m*/year ) Al (umA)
AU(UN)

Base case 54.227.76 - - -

1 39,551.88 60,000 61,785.45* 0.97

2 35,550.97 1680,830 78,629.28* 2.15

anewe: * viangfs Amblendsnuiianasgudasialiih 4.21 vindeniag

8. N15aAUs8Na

8.1 N9 19IUTDI91ATIUANNIAL VDI01A15:A3 Bsded gy 1ad aanillnsiimilvneidioa anin

guUaTIYsIH WU A1 OTTV uag RTTV 99491A1589NI11ATFIU01ANTIMUNENU denalinisldndsnusiy
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v & Y o a aa = I3 13 o o aa '

Y9991A5g9 NMIAUNUdenAfItuLAANg eI Fene A silusdUsEnaud Ay ilinalnensewianise
WUz UUUSURINIA orasiililasenuuulidenndesiuinauginisuszndandanud iluuiluniag
AulUdomasnues

8.2 n1sUsudsaldenarnsuasnanisiiaseiiliednsusuilasuTannianasnain SaunaiuauI
AuANSOU HAN1TIATIENAIBLNAIILINTFIUNITEONLUVDIATTNBOYSNENE U BEC WUl A1 OTTV
uay RTTV anasegnsiided1fty denalynisidndsnusiuvesoinisanas nsanizlussuulsuenniaidu
Jadeunanvesnislanasanu vilwannsIanadaausinann 54,227.76 kW.h/year anaadundaaiusiy
35,550.97 kW.h/year Anidusovay 34.44 sial A1 OTTV wag RTTV anasaulndiAsansaiduluniunost
1M351U BEC Ruaamuildlunisusuuse 168,830 um lagvilriusendniuamasauasld 78,629.28 U
a A = A LY = dy v Y < 1 vV I3
fszznanfuu 2 U 1 Wheu 5 U nansfnwilazyieulviiiuiinislyd BIM uaginauaiunnsgiuniseeniuy

~ o & W & a A aa a a ) |

p1AstiteaysnYndanuy BEC lunIeslioniussanininlunisvagauiuinianisuiulieerasnaunis
o a a i I3 a & 1 ' a o v I ' Ao 1
ALTIUNT5939 0813lsinu @unsNANYeINeUITY (Research Gap) laaneasAnuilval 4 Aigalid
nsfnwlunsdlfnyienasinsesdsdymralnsimilunisusulsluoimsdeansniivedninnulaseasng
warn13ldau W seuudsuanakaraUnIaideansilindsanuas Wunldaunlimiousiasdrineu
kU Snviadun1sysannissiniuseninauifn BIM LaginasiuInIgIunIseenkuueImsiieaysne
WS99 BEC vl Toglanizn1531aeanasanusiuiunisinnstoyaeiasluseesend anunsninsiziuas
Uszliudszdnsnmnsldndsnuvesamsinsasdsdygyia aordlvsieilneiidea Jswinguasvsil

9. agu

9.1 HaN153T B3 Uhuuiaza uaudAvesUionoimsiny am?ﬁ‘i’aﬁylﬁﬁﬂmaﬂmim?aaa'aﬁzgzyﬂm
amifnsiadlnedition faninguasminuindueimstuinlnediuillfaesussana 287.78 m? o7y
nsidaunni 15 U

9.2 HamTRATIEMazUsEuUTEANS AN TEINa 1 uYRIRIANTIBULAE TRIN1TUTUUT WUT1 21A13
luanmiduden OTTV wag RTTV @and1unsgiueInsaiunasny dwalinislondanusiuvesennsgs
dmsumsUsudiudsednamnmslindinu nuih nmsuiuusauienannsienisidenaniidadulsans
MsdemAIFousi U-value wagmsifisauiuiu  arwdou awnsaandn OTTV uag RTTV Iépgsdnian
Mlinsldndeanusiuvesernisanas lagldmalulad BIM $3uUnN193ATIERAENANINNINTFIUNTS
ponLUUIATLieauINENd1a1y BEC lumsussiduuseansammsldndanu annsouansliiiuds
Ananmlunisannsldndsnuliegiedaau nansiwaenduduinuuimisnsnailaiesusdisdsenda
WU uidaduayumssenuuULasUTuU R aenadosiuInss U s LAz TN ST
e (SDGs)

9.3 {AdulMlausuumimsviulsavdenamsiingandunadeniinsanunanisinge laue
nMsUfuussTanUdonormaifies 1 fuiiinisavauisdnnefingunniian Ae Fundsaidaazaundsany
a9 1,150 KWh/m? @1 RTTV @4 1Ausnasgu 52.95 W/m?USudgs nasalvingestsaieudiildtaaiauuy
¥nam 23 Taw 71flA1 LPD gaiuunmsgiu 20.67 W/m*iazvinlvianunsnannisldndssmsinain 54,227.76
kW.h/year asdundaa1usin 35,550.97 kW.h/year Andusesay 34.44 st A1 OTTV uag RTTV anasau
TndiAsanterdulunuinasininsgiu BEC Buawuililunisuiulss 168,830 um Tagvinlviusgndniiue
ndsuadle 78,629.28 um fsvezianduyu 2 U 1 ke 5 Ju
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10. FoauaLE
10.1 daLauauuIdIYINIG
1. mstimsAnvifinfslueimsuszandy wu emsiiou ermsdrinnusunalng vieeias
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10.3 dawuauunguleue
1. masgasduaiulidnnsld BIM uazinusiunasgunsesnuuueimaiioausnndsa BEC
lunsesnuuusazUsul o snUszsnn Tneussgludeinualuginsgiuenmsiunassu
2. msfinsaduayususzinauazaniussloninianuimisnuviessdnsiiuiuugienans
IyaonAfBINuLINIFIUNTEUSNENE Y
3. mwf‘famimﬂﬁﬂ%’uﬂqqa’lmiﬁuLf]’mmamiﬁwmﬁ%% (SDGs) Uaggnseansynf wioa$a
usetuipdeudalouglussiuussime

11. AinAnssudszne

fideveveunsyanl fiiemansanse ns. Syiand Auds uarenansd azeds mAmd AlvdUinuua
wugiilunsinideaudidaauein veveunszamANTS avivnimnsiusruy nuad i ua
yaansvesdindnimnssumant uminendomaluladasund Alvinsdaemdeludusiig q Tunns
fuiunsideaudiiaegaludied Megavevouquiamindiuauimnssunasi ousinaues

- o aNa v @ ~ ] g vy & o aw & A
aonvsviadlnefidioa Singuasivstil yavihuiilideyaiiluusslenilunsiidoduedad

12. 18n#1581984

[1] “nansgnsadvualssnmdonnnvesemaiasnasgudninasitayiimslumseenuuueamsiitens
AUSNYNAANU WA 2563, TI9NIDIUNY), \aal 137, AauT 94 ., Wt 7-11. Whaasie: 30 n.e. 2568.
[poulanl]. 1Whsla: https://ratchakitcha.soc.go.th/documents/17150955.pdf

[2] Ministry of Energy, “Thailand 20-year energy efficiency development plan (2011-2030), ” Ministry of
Energy, 2011. Accessed: 30 Sep. 2025. [Online]. Available:
https:.//www.eppo.go.th/images/POLICY/ENG/EEDP_Eng.pdf

a vaa =

[3] awnavanUiinasu Tunseususguaus, “aleufuimivdn wameanisidnuwuuinesnsaumeenns

=

dmsusewelve (Thailand BIM Guideline) atiud w.a. 2558,” asnauanuiinaey lunssususgudiud,
2558, Wihdaiile: 30 n.e. 2568. [oeulat]. Wddls:

https://download.asa.or.th/03media/isa/bim/20150427-tbgv01.pdf

O |

Uil 22 atiufl 2 nsngnau - Sunau 2569



332

[4] uy3dns dnsenssas, “msliuazmsdanmsteyalunuuaesansaumanmsiionisuimsdamsmsnenns
MENMDIAITYR, ” INeNTnus a0y, andaenssueans, Painsaluvninends, nganne, 2562. 119
le: 30 n.e. 2568. [ooulatl]. 1ifsla: https:/digital.car.chula.ac.th/chulaetd/9762/

[5] ynéa geui. “Twoplus 7D BIM,” whitaile: 30 n.e. 2568, [paulad]. Whadle:
https://www.twoplussoft.com/twoplus 7dbim

[6] Thunma uviu, efivin Tandn, qvisvgm feunes, wazumdnil 1w, “mavszgndliuuuiaesansaumea
o1Ansiileannsldmdsnusensuulsanseuenmsnsdiinun: enansilegende.” T nsuszguinins
SenssulesutenIi psail 27 (NCCE 27), Snindisene, 24-26 a.. 2565, wii 1-10. iidadle: 30 n.e.
2568. [poulail]. 1Wdele: https://conference thaince.org/index.php/ncce27/article/view/1924

[7] neur %’uw%qﬂu, “LAUINNNSIWUUIaBIENSEUWARIANS (BIM) %’mm'ﬁéﬁauﬂammmmLmuﬁaa%ﬁqﬁq
Lﬁamie‘hLﬁmmLLazﬁﬂqﬂ%’ﬂmmmiéwﬁmm,” Anenus a@n.y., aanUnenssueass,
WATINRUTTIUAANT, NTANN, 2560. whaadle: 30 n.y. 2568. [poulal]. Whadls:
https://ethesisarchive.library.tu.ac.th/thesis/2017/TU_2017 5916030025 7680 9302.pdf

[8] I. Czmoch and A. Pekala, "Traditional design versus BIM-based design," Procedia Engineering, vol. 91,
pp. 210-215, 2014, doi: 10.1016/j.proeng.2014.12.048.

[9]1 McGraw-Hill Construction, The business value of BIM getting building information modeling to the
bottom line. NY, USA: McGraw-Hill Construction, 2009. Accessed: Sep. 30, 2025. [Online]. Available:
https://www.trane.com/content/dam/Trane/Commercial/global/markets/Architect/building-
information-modeling/SMR BIM 09 FINAL rev.pdf

AUGUIEANUNUNITEDNKUURIASITENTRYSNENE Y, “AllouuimaiRmungvuneinaeisunmsg

—
—
(@)

=

M IUNENY,” NIuTL I UNALULAT oy NI, 2564, WhAadle: 30 n.e. 2568. [oaulal]
1ale: https://2e-building.dede.go.th/sites/default/files/2023-01/guidelines-for-compliance-with-
building-energy-code-bec-laws.pdf

[11] 59811 WInekA1e uagsuind lumiug, “nisldnaluladuuuitaesdeyaniasisey auranUnenssy
ANANS UNS.FSITE: S18UNNTINY,” AMLADUNSNTTUAIENT UAINEIRNALULAE T IVLIRRFSITE, 2561.
dadle: 30 n.e. 2568. loaulayl]. Wiisla: https:/riss.rmutsv.ac.th/upload/doc /202010/5NTPm
KW8eEQl08e1AZg9/5NTPMKW8eEQLl08e1AZg9.pdf

[12] M. Nasrun Mohd Nawi, F. Baharum, M. Farizal Rajemi, J. Azhan lbrahim and M. Zamhari Tahir,
“Energy management: A case study on the Malaysian government office building,” International
Journal of Applied Engineering Research, vol. 9 no.23, pp. 7865-7871, 2014, doi: 10.37622/000000.

[13] S. Shetty, “Energy Conservation Building Code (ECBC) based optimum wall composition with
respect to thermal transmittance and thickness city in temperate climatic zone of India, Manipal
School of Architecture and Planning (MSAP),” In Ist International Conference on Optimization-
Driven Architectural Design (OPTARCH 2019), Procedia Manufacturing, vol. 44, pp. 229-236, 2020,
doi: 10.1016/j.promfg.2020.02.226.

O |

Uil 22 atiufl 2 nsngnau - Sunau 2569



333

[14] USwey1 Unonaed uagdvien saasey, “N1sANYINTUAIYaLaskuIvInIsUSsnEnna 1Y, 27557539¢
w997, I71 11, Uit 1, wiin 25-37, WA, 2557, [eoulaw]. Wdls:
https://www.eri.chula.ac.th/eri-main/wp-content/uploads/2014/07/25-37edit.pdf

[15] 2fen aydnana, “uuamsnsUivUaemsdiinaumadslulssmdlngliduonmsily wisnug’
Dugud,” Weniinug do.u., anlnenssuemans, unmivendefauins, uasugy, 2559. [eeulat]. Wrdsle:
http://ithesis-ir.su.ac.th/dspace/handle/123456789/898

[16] B. Ben Mahmoud, N. Lehoux, P. Blanchet, and C. Cloutier, “Barriers, strategies, and best
practices for BIM adoption in quebec prefabrication Small and Medium-Sized Enterprises
(SMEs),” Buildings, vol.12, no.4, 2022, Art. no. 390, doi:10.3390/buildings12040390.

[17]S. Siebelink, H. Voordijk, M. Endedijk, and A. Adriaanse, “Understanding barriers to BIM
implementation: Their impact across organizational levels in relation to BIM maturity,”
Frontiers of Engineering Management, vol. 8, no. 2, pp. 236-257, 2020, doi:10.1007/
s42524-019-0088-2.

[18] K. Zima, E. Plebankiewicz, and D. Wieczorek, “A SWOT analysis of the use of BIM technology in
the polish construction industry,” Buildings, vol. 10, no. 1, 2020, Art. no. 16, doi:
10.3390/buildings 10010016.

O |

Uil 22 atiufl 2 nsngnau - Sunau 2569



