N( 9

From Knowledge to Transformation

Fuit 29-31 ngunau 2567 a.Teslnd

N15UsEYNIVINTIAINTIUTESNIYIR ATIN 29

The 29t National Convention on Civil Engineering

May 29-31, 2024, Chiang Mai, THAILAND

ASANYIINUSTIUEUITNI5ILATISHNST IINA 19UV IB1AN5A2E

TUsunsuIATIZINAIUFI55U LAZIUUINARIENTHUNARBIANS (BIM)
v

A Comparative Study of Building Energy Evaluation and BIM Software System

Sundada MiniAsnaint’ sudng anSieund? faasnsel Tamaed sussal nedla? #3ns WeNI519Ns° uar N3U AURALETS

0 mndyrimnssules) ez iminssumans uminersewmaluladnsyaeunamszunsiide nyunnumuAs

*Corresponding author; E-mail address: s6501082856015@email.kmutnb.ac.th

unanga

mammﬁnaLﬁmﬁuamaﬂaﬂ%’auﬁﬂﬂqjLLmﬁ@miaaﬂLLUU
prsiitonnudBunazulouisvesiguiaiiduaiuniseyiny
AU fusznouniseasinedededianuddgfunsusenda
wuuazdnisvszunsldndenlueansfaudduneunis
vonuu Tulligtuiiinesiiedmiutasgeenuuulumsduin iy
Tusunsy BEC Fafulusunsudmiudnnuamdsnuveseinsiign
Teduldnuusznansensaandsaiu (3o fuuaA1uInsgIunis
paNuUUDIANTBNTaY YWY A, 2564 TUsunsy Hourly
Analysis Program (HAP) &sldlun sduamminisznisuiueania
swiamwasmdsnunndaluduseuld uazlusunsuuvudians
asAuNAD1AS (BIM) Feanunsntaslunisnenyiumaulinses
NEUNWUURIA0Y 3 R Wudu ATl mnadednuids
Wisuifleuiinmsinszinislindanuvenedesdion 3 wutedu
TnsdavinsdAnulusiasuunelg Welivsuiagaiu-gades
AaonaukuInIInIsRmulueuan eandeRanaiauasiiiy
UYsz@ngnnlunisiausunsiesz ind s

ALY WENIY, WUUTIABIENTAUMADIANT, USuaina, BEC

Abstract

A rising concemn over global warming has led to emergence
of sustainable building design concepts and government
policies promoting energy conservation. Consequently, building
practitioners need to put emphasis on energy efficiency and is
necessary that building energy consumption be assessed during
the design phase. Currently, there are software tools available
for designers to perform such assessment. For instance, the
Building Energy Code (BEC) program is a software tool for
evaluating building energy consumption in compliance with
the Ministry of Energy's announcements, outlining the
standards for energy-efficient building designs in the year 2021.
Another tool is the Hourly Analysis Program (HAP), capable of
calculating air conditioning loads and energy values for each
hour throughout the year. Additionally, there are Building
Information Modeling (BIM) software tools that can perform

quantity take-off and energy analysis based on a 3D model.

This research aims to study and compare these three different
approaches for evaluating building energy performance based
on a real-world large building project. This research also
their

opportunities for improvement to minimize errors and enhance

identifies strengths and weaknesses, along with

efficiency in energy analysis.
Keywords: Energy, BIM, Air Conditioning, BEC
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nsfmuamensgunsaflussasiufindousu wilu HAP uaz Revit
amnsamuuaniTNivian (Load Schedule) 161

4.2 WaNSAILIBIAINITE AN SOURTUST UULUR DN 1A TS

Tuntsldenilusunsy BEC was HAP axdesnanuuuLasfaiui
d9us19 9 99991A19L94 walFdman1saenUs N douasly
TWsunsuluvaezfilusunsy Autodesk Revit 9vfaaisuainnisadia
wuUdIaesaITEUImAsIA1neu lngluni1sadawuudiaetavied
Milafeiimsfiuans OTTV waz RTTV 1iinseuaneslsiiionndn
ﬂq'uu,axu:u'aLLan%aaqvammaaﬁﬂszﬂaumﬂml,m:%u iy Uit
Fagldau Tnonsded ety nifs wazuihendundasfuiiuiueinis
wazliuSuennie Tuananeiu Lﬁaﬁw‘hﬂumiiﬂﬂﬁu (Aggregation)
wasAwInnasldazainlaeiiseazBoananisiuiniiuiives
913 Wufinils fuiindenn wazdn OTTV waz RTTV wanslumsnadt
10 fams9fl 12 audei
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AN 9 AT NMTUTIUNEUNITALN BT

JTUU BEC HAP Revit
"Jay‘aﬁyug'm Building Type - 9 types Location Location
Location (Thailand) - Latitude, Longitude - Latitude, Longitude
- Latitude, Longitude Measurement Unit Measurement Unit
NIDUDIANT Opaque Material Wall, Roof Wall, Roof
- Name, Density, Thermal - Name, Outside Surface Color, - Function, Material, Behavior, Thermal
Conductivity, Specific Heat Absorptivity, Layer, Thickness, Density, Conductivity, Specific Heat, Density,
Transparent Material Specific Heat, R-Value, Weight Emissivity, Permeability, Porosity,
- Name, Thickness, SHGC, Visible Window Reflectivity, Electrical Resistivity,
Transmittance, U-value - Name, Detailed Input, Height, Width, Thickness
Opaque Component Frame Type, Internal Shade Type, Glass | Door, Window
- Name, Outer Surface Color, Inner Type, Gap Type - Frame material, Material main, Material
Surface, Select Materials, Door secondary, Gap above header OH,
Thickness, Order - Name, Gross Area, Door U-Value, Glass Header offset left CL, Header offset
Transparent Component Area, Glass U-Value, Glass Shade right CR, Opening Width LB, Opening
- Name, Inner Surface, Select Coefficient, Glass Shaded All Day Height LH, Thickness, Define Thermal
Materials Shading Properties by, Visual Light
Create Floor - Name, Reveal Depth, Fin, Overhang, Transmittance, Solar Heat Gain
Create Zone Projection from surface, Height above Coefficient, Heat Transfer Coefficient
Create Envelope window
Create Section of Envelope
Shading Coefficient (Calculator)
- Window (Width, Height)
- Shading (X, Y, Z, Width, Height)
Inifinrngs Other Equipment Space Energy Analysis
- Name, Power - Electrical Equipment, Wattage, - Power Load Density, Power Schedule
Zone (Add Equipment) Schedule
- Select Other Equipment, Quantity Misc. Energy
- Name, Process Load, Energy or Fuel
Type, Peak Use, Schedule
Tuihuasaing Lamp Space Energy Analysis
- Name, Brand, Type, Power - Overhead Lighting, Fixture Type, - Lighting Load Density, Lighting
Ballast Wattage, Ballast Multiplier, Schedule Schedule
- Name, Brand, Type, Power
Luminaire
- Name, Select Lamp, Select Ballast,
Quantity
Zone (Add Equipment)
- Select Luminaire, Quantity
Usuameuay Split Type - Air Conditioning Ventilation Air Energy Settings
FTUIYDINA - Name, Type, Brand, SEER, Cooling - Airflow Control, Ventilation Sizing - Building Operating Schedule, HVAC

Capacity, Unit of Cooling Capacity,
Power

Zone (Add Equipment)

- Select Split Type, Quantity

Method, Minimum Airflow, Schedule,
Damper Leak Rate, Outdoor Air CO2
Level

Central Cooling

- Supply Temp., Coil Bypass Factor,
Cooling Source, Schedule, Capacity
Control

System, Outdoor Air Information

Energy Analysis

Sensible/Latent Heat Gain, Cooling Set
Point

Analyze > Energy Optimization

Create Energy Model
Create System Analysis
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3199 10 fuildasvesenns

washasfidesinu Wudu uraruanaduAmdusinvesssuuUsu
DINALAZNTOUDIANS NARNSAINITIN 14

A15199 14 Amdanulnined ssuudiuemialuudazlusinsy

i (m9.3.)
UL du1 du2 dus
Ysueme 1276.00 115.00 37.00
laluSuonne 758.92 520.03 145.10
IR 1276.00 115.00 37.00

& L &4 o a L Ao o a
A9 11 NUNKHUILAZNTZIN UINUNUNUITUDINIA WUNAUTA

e it il (M3.40.) fufinszan (5.0,
wile 2 49.00 10.00
3 16.00 8.00
14 1 71.00 42.215
2 33.00 -
friuean 1 94.00 83.2.00
2 97.00 20.00
aziunn 1 153.00 53.00
2 16.00 2.00

A1990 12 nadunsen OTTV wae RTTV Wisuiuinadinunguuneg

Tusunsu )
BEC HAP Revit

o caq v
WadWSNLA

AMNAIUTDITZUUUSU
o1me (kwh/3)

62,196.45 167,032.27 194,329.33

Tusunsu BEC HAP Revit
OTTV (W/m2) 45.051 - -
RTTV (W/m2) 14.632 - -

4.3 HaMTAATITYNAIIUINTTUUINIY

Arndsaulnirlussuulniazuensemdu 2 d1u fe WA
waglnddesainemmdsuresszuuliiiaginnuunnsiedu
Wntes esanlusunsuiisnisAuiuiunnsietu Tngnises
' a s A o oA o w v o
mmniwesimlioutufie szyarmiasini sseznanlunsldanude
12 ¥4 Tae TsuNTH HAP wag Revit aiiaan 10:00 - 22.00 u.
drulusunsy BEC luanunsasamnatlunisidaulalaelusinsua s
AANUUTELANBIANS NAANSHINITIEN 13

5197 13 Amdanulvidihdet svuulnihluwsaglusunsy

Tusunsu )
v edd v BEC HAP Revit
wadwsTle
Adauvasszuului 205,108.83 243,275.48 196,112.68
& (kwh/d)
Amdauvasszuului 15,097.86 12,160.88 10,005.64
watgadng (kwh/a)

4.4 JamsAATIENENIUINTLUVYSUIN A

Amdnuliilussuuuuermaiiinuuanaiadu eswinEnis
Aruruvelusunsy BEC A1ndee1uainszuuusueinie and
W3ealiueInTf wNesnINNITEUIATS Tazuanalum OTTV way
RTTV @2ulusunsy HAP way Revit ArwauszuudSueinialaenis
daedatun1saluazAiledsladonindon wu Auautivemwils
150UB1ANS ANTETETiUTUEINTA 1YY BRIV ALY vete A
MEUBNEIANS A0TUTIRT NSBUBATS iAM1senAns fiemnsan Usinal

TusrensAruiaTusunsu BEC Web-Based V2.6.0 @1115aLaRIA"
waseulvisetuenauszuu (kwh/Aal) ﬁagﬂﬁ 5 @aulusunsu HAP
anusawansAmunuIngegluguvesnmAilngel (uin) a1unse
wlamndsaulnined TneArldsemandsuaieuiniu 4.2 vm
#o kWh AmSin a fig1e 7% Faguil 6 uaglusunsu Revit a1unsa
waneAn nasulnirseluenmiussuy wuie GJ @anusaulas
wisalwihdied fagud 7

TIWANTIOYINENATIY
Taglvlsunsu BEC Web-based

T ST
ST

@Y

Building Information

Tsaumsaw
Tanmaan
Tsaumsan
NRVNUWTUAT

Project Name :
Building Name :
Building Type :
Location :

naslunseaniuy

wadan 1 waden 2
H‘wummﬁn’v}n-}wu TyUsuiluamidanusa
1. TEUUNTAVENANT OTTV:  failed | WHaWvEIRIAT WAYRY
RTTV:  failed foanuuy < oamiteneds
2. szUuMsNEII passed passed
3. ssuulivenmA passed
4 ssuunfetseu unset

ﬁ?\h"lﬂﬁ’]uﬂﬂﬂ’!i’!mﬁﬂ:ﬁ Qassed

Building Energy Consumption

Building Energy consumption - 282,403.139 KWWh/Year
Energy from PV System KWhiYear
Energy from Heat to Electrical System KiVhiYear
Energy from Other System © KWh/Year
Net Energy consumption (Evaluated Building) - 282,403,139 KiWh/Year

Net Energy consumption (Reference Building) : 420.359.591 KiWh/Year

JUT 5 seeuAIndsay vedlusunsy BEC

Annual Cost Summary
Theater_R3
MITR

Table 1. Annual Costs

Theater|

c (Baht)
Air System Fans 157,616
Cooling 593,027
Heating 0
Pumps 0
Heat Rejection Fans 0

HVAC Sub-Total 750,643
54,651
408,329
684,951
Misc. Fuel Use 0
Non-HVAC Sub-Total 1,147,931

Grand Total 1,898,573

Lights

Electric Equipment

Misc. Electric

JUN 6 TreuAINGIY valusunsu HAP
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End Uses

Electricity [GJ] Natural Gas [GJ] Additional Fuel [GJ] District Cooling [GJ]

Heating 0.00 0.00

Cooling 0.00 699.58

Interior Lighting 0.00 0.00

Exterior Lighting 0.00 0.00

Interior Equipment 0.00 0.00

JUN 7 eauAmdaay vaalusunsu Revit

5. asUnauazdaiauauus

ATeidunsAnudasieuiieuiinsieszsinsldnganu
28381A130 281U SN IUATIZINGUd 153U wazuuusiaes
ansaumae1As (BIM) $1uau 3 Tusunsu lawn TUsunsy BEC HAP
way Autodesk Revit 1AeilnuIIn1sAuIamanTUsunsy HAP
uay Autodesk Revit axlvinadwsiiuans1sanlusinsu BEC Fagn
fiaulnensensrnasudmsuussdiuussansamnislanasanu
MuNaeAIHILeIAT InefisaziBuamiuuansmaagudsmnsad
15

& ~ a alv v ' 9
590 15 msensiUSeufisunanlavesAindsany

shdlenunguing wazidun

TUsunsu HAP wag Autodesk Revit lalansnsauanadn
wileuTusunsy BEC 1¢ 1ilesannnsevenmsaglusamiu
MznsvaBuresssuuUueINe

nsaue1As (OTTV,
RTTV)

TUsunsu HAP wag Autodesk Revit @13n50MIATWAIY
Tihseiufinulusunsy BEC TalngnisAiuie A
w¥aulniuasaieT It unvieun

Ua3a313 (LPD)

Ysueme ANAIUVEY BEC 2ziiAtiaeiigailiasannduinmiain
wnaveaassUFuamaniuiindeya lisulade

NPUBNDYNNTOUDIAITHUU HAP uaz Autodesk Revit

nannTou Tusunsu BEC fiansaunnauaisuainAseansnimey

nsdlvindnFou lildgniruduinlunismeinisld
waseu @lusunsu HAP wag Autodesk Revit ag1i1An

¥ v

dsgdnsamgunsalindifeusnAuiuniainisld
W01

TUsunsu BEC wansawasaului (kwh/A)) diu
TUsunsu HAP wag Revit agudnnaluniig Um uag GJ
PUTIAU

AMNERIUTI

dlefensaadie 3 Wsunsuwudrlusunsy BEC way HAP
Fududeaiinisnenvsunaiagiqliideuiosnsuudifadesi
ﬁi?a;&amla’lulﬂsl,l,nsuLﬁaﬁwmmﬂi:ﬁmﬁmwmi‘lﬁi’fwﬁamu Feenavh
lﬁl,ﬁmmmﬁmwawmiuswdwﬁﬁ'uﬁn‘ﬂ”a;jaiﬁ TurasAilusunsy
Autodesk Revit dadulusunsuadrawuusiaesarsaumaenns
anansnnonUIuuituil Yan uargunsaiane q Ihdefluuudiass
asaumailatoyasiia q Asuunedragniesuazasudiuiy
funis danuiine fuiinds geadla n1sudsiuiivfueiniauarlsl
Usuena anudesnislindsnulnivesgunsainng q Wudu 3
dunanifsfudeinunududtunsuniseenuuuinaziunldlu
nelngindanuitelnisaidudiueimsuarnisinngudeya
Ya3iuiienmns (Zone) denndafuianTsAuIBA AT UALN AT

1IPTFIUDIATRIUNE HTUANUTENIANTENTRNENIY Fakennu
AAN19N5HUTDI01ANS

esinsdnnondeyasing q fmunzauuds foenuuuenaly
wuUsasEnsaumAeImsHlunsUsEdiudsyavsnwnnsldwd
9919171548 98U uazausanuMIuAIseanwuuiielfiuladn
91A5 TR ONUUUILHIUNUTINTTIUBIATTH LN I TUAILN YUY
ImﬂﬂaaﬂLmumﬂﬁwuﬂﬂmﬂmLﬁ%uLﬁauwﬂaﬂiumsﬁwmmmmﬂsﬁ
wisundeudamiiens q lieg1e8nlulii iieandefanainly
Funounseenuuy Tuvarilusunsy BEC Hensfinmusidulug
wnansiiteldUsznaumsveaygyn

1@Na1581999

(1] ens1 a3wAa, nguuiesydngndulueiaisadulng,
NsaIvINsanzantldnenssueans @9a., Arch Journal
Issue 2011, 2011

2] NSTNTNNENIY, “AIUUAYSLLAN AIDVIUIAVDIBIANT LAY
UINTFIU NN wazdinislunisesnwuuenisiiionis
BUINUNAWIU WA, 25637 1AV IYUNY). NFUNNURILAT
2563. giauuImn U uanunguutenud

mmigwmﬂﬁﬁﬁuwﬁmu. ATUNAIUINAINUNARULAZAT

CNTTNTN,

UINUNFUU. NFTUNANUNIUAS. 2564 “NTNINN T3
A warn1siusesman1snsiadsediuluniseeniuuenans
ioniseyfnundsnuusiazszuy nslindanulaesuves
91715 wagnsldwdarnunyuisuluseuunnag 1es1A15 WA,
2564.” AIVMPUNYL. NTUNNUMIUAT : NTENTN, 2564

algInn Yyin AAY @30 uag AMSEUN vinvuuy, s
AduUszdndnistiiunnvosgunsaitiauan (SO Felusunsu
REVIT & DYNAMO @18 W& NLNain15AIUIUYOIN ) NN
W& (BEQ)Shading Coefficient Calculation Using REVIT &
DYNAMO  Programs
UnAnwvmdngasanidnenssumiansumidudia auy
a0 UnuNITUAIERS UMTINENNEATANENS, 1NTENSAIUINA DY

Based on Building Energy Code.
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2020, Volume 2 Issue 3: 1-15, 2020
offiush 1WieygnSletu 93591 LAvgYAS, WIVINITHAIL
WUUSIABIATAUMADIATS WiBAIUIMAINISENBImANSoU
swvemteiuueneinis ludunsunisesnuuuidesdu.
nadgraantdnenssudtans AnzaardnenssuAtans
PaINTaiNnINendy, 2561
Ausivun SUi, Redud gadu wazsaiga nalns, g

(5]

Uszgndld BIM tilodnauamalienisnondSuiueu
nsdlfnwoiansaudninieus 6 4u. 1sansandaenssu N3
PONLUULAZNNIRRATN, uATUTY, 2564



