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ABSTRACT

This study aims to assess the green building according to the Leadership in Energy
and Environmental Design (LEED) by using the College of Innovative Business and
Accountancy building, Dhurakij Pundit University as a case study building that has approximate
useful spaces of 3,440.39 m2. The first to the third floors are office spaces and the forth and the
fifth floors are classrooms and student’s spaces. According to the assessment, it was found that
the College of Business Administration, Innovation and Accounting derived scored from the
assessment of 37 points, which is not accepted in the LEED Certified (40-49 points) and the
Energy and Atmosphere (EA) score is very low, according to the LEED and the Specific Energy
Consumption Index of building is 77.96 kWh/mz/y. In this study, the use of electric energy was
simulated and energy-saving results were evaluated from various measures by using the
EnergyPlus model to simulate the energy use. After surveying and evaluating building electrical
equipment and calculating, it was found that the electrical appliances in the building that use the
most electrical energy are air-conditioning systems, lighting systems, and office equipment,
respectively. Therefore, the energy-saving measures have been proposed to reduce energy use in a
building and also increase scores in the category of Energy and Atmosphere (EA7) and the
category of Efficient Use of Water (WE P1 and WE P2) to pass the evaluation criteria and fulfill
the Certified level. Results of economic analysis have four measures as follows: Measure 1:
Installing solar energy panels instead of using electricity for bulbs around stairs and walkways,
which has a payback period over the project period and the electricity cost decreased by 3,865.36
Baht/year. Measure 2: Installation of film filter, which has a payback period over the project

period and the electricity cost decreased by 2,006.73 Baht/year. Measure 3: Investment in energy-



saving lamp replacement, which has a payback period of 12.65 years and the electricity cost
decreased by 3,378.87 Baht per year. Measure 4: Replacing air-conditioners that do not damage
the atmosphere, which has a payback period of 11.54 years and the electricity cost decreased by
217,702.3 Baht/year. The most economical measure is Measures 4: Changing air-conditioners.
Results of this study can be used for the energy management assessment according to the Green
Building Standards for existing building or as a database for proposed equipment improvements

to reduce the energy use in a building.

Keywords: Green Building Standards, Building Energy Simulation, Energy and Environmental
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] v Il
MNA 4.39 1WSeUMIUMNAINUNDY — HEd @Iﬂ@l\ilﬂ%ﬂ\iﬂiﬂﬂ'lﬂ'lﬁi$ﬂﬂ Inverter

M riautliudge

| MESILTHEN

WATNI5N 5 1WIATNTA 1+ WIATNI5A 2 (Solar rooftop + Film) M3 I¥naaau

1593 M7 266,873.19 kWhiy Aaasiinis 196 1nhs 2smdY 77.57 kWh/m?2/y
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11A5N5T 6 11ATMMIA 1+ 1185157 3 (Solar rooftop + LED) 113 19masanu
Tlvhsan 51D 266,558.48 kWhiy A1aasiinas 19 i3 aumiy 77.48 kWh/m?2/y

1IA5MTA 71WI9TNTA 1 +11850159 4 (Solar rooftop + AC) M5 1WA
Tnlvhs93 i 217,401.72 kWhiy anaasiins 19 113 2smiiy 63.19 kWhim?2/y

11ATMSN 8 1WIATAIA 2 +11A5MsA 3 (Film + LED) n3 1emdaa sy
MY 266,984.77 kWhiy Aaatins 19 1lvhsumiiny 77.60 kWh/m?2/y

WNATAMTN 9 1NNATANTA 2 + 11ATMTH 4 (Film + AC) M3 lamdanu s
MY 217,828.01 kWhiy mawtins 19 Ilihsumiiny 63.31 kWh/m?2/y

WATMTH 10 11NATANTA 3 +11ATM3T 4 (LED + AC) M3 Mmasarn 1nihsau
A 217,513.30 kWhiy aaasiinis 19 113 2miiy 63.22 kWhim?/y

1IATMSA 11 111A5M5H 1+ 118507157 2 + 11850137 3 (Solar rooftop + Film
+ LED) M3 lgmasau Iuihsau miiy 266,098.22 kwWhiy anawtins 19 lmihsyumindy 77.35
KWh/m?2/y

1ATMIN 12 853085155 1+171835015% 2 + 1150157 4 (Solar rooftop + Film
+ AC) M3 lamasnunihsaw 216,941.46 1180 kWhiy araatinas 19 15 aumaiy 63.06
KWh/m?2/y

11ASMST 13901950158 2 + 11505 3 + W1ATNI5H 4 (Film + LED + AC)
a3 lanaaau 153 M17Y 217,053.04 kWhiy aaasinig 19 1l f153uim181 63.09
KWh/m?2/y

1ATNSN 14 151A5MIN 1 +10A5N59 2 + W1ATMIIA 3+ 11ATM5H 4 (Solar
rooftop + Film + LED + AC) M3 lgnaaa1u 1391 18D 216,166.49 kWhiy Ardasiinis

T3 62.83 kWh/m?/y
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AT AINU(LIN) Man arlvlith MABUNINY STETAUNY
uuudIavY | anasyanm Inlifhsan Q)
(UINn) (kWh/’l’n2 /year)

lﬂﬁiﬂﬁﬁ 1( Solar 60,750.00 886.55 3,865.36 77.7 15.72
rooftop)

llW]iﬂ'liﬁ 2( Film) 280,768.50 460.26 2006.73 77.83 139.91
11A3M37 3( LED) 42,750.00 774.97 3,378.87 77.74 12.65
11ATNI5T 4( AC) 2,511,750.00 49,931.73 | 217,702.30 63.45 11.54
11ATM5A 5(142) 341,518.50 1,346.81 5,872.09 77.57 58.16
11ATMSA 6(143) 103,500.00 1,661.52 7,244.23 77.48 14.29
1IATNI3N 7(144) 2,572,500.00 50,818.28 | 221,567.66 63.19 11.61
11ATMIT 8(2+3) 323,518.50 1,235.23 5,385.60 77.60 60.07
1ATNISTN 9(2+4) 2,792,518.50 50,391.99 | 219,709.03 63.31 12.71
1ATNI5N 10(3+4) 2,554,500.00 50,706.70 | 221,081.17 63.22 11.55
1ATMSN 11(1+2+3) 384,268.50 2,121.78 9,250.96 71.35 41.54
1AM 12(1+2+4) 2,853,268.50 51,278.54 | 223,574.39 63.06 12.762
1AM 13(2+3+4) 2,835,268.50 51,166.96 | 223,087.90 63.09 12.71
11ATNISA 2,896,018.50 52,053.51 | 226,953.26 62.83 12.76
14(1+2+3+4)

MINAIIIT 4.14 {915 IAMUMI AUMUATY AR YDINIATNITHAN
WU

11A35n159 1 (Solar rooftop) M1ATMIHLNITAINUITOY HanoDUNUTBENAZIAY

] '
p1gTasamsnae 13 aawaldamiaulylumsasnuen

] Y 1
WIATNIN 2 (Film) ¥1ATN5UTNITNUGI HanoDUNUAT HazinueIg1nsans

v Y

YIATNITHAN

N V] ) 1 o A & o w Y o
1/]&3]\111’3 mwaclﬁmmmﬁuﬁlﬂummmumgmzwmﬁmﬂumsammﬂumﬂuq@mﬂmmm 4
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11A35M157 3 (LED) 1nasmsiiimiaanuiios uagwanouunutios uaiionasa

A dyzé ] dlg}/ YR I A o v Y
izﬂzﬂunummmmmiu«magiumqimqmimﬂ:} iN!ﬂJ“L!ﬂJW]iﬂ"li‘l/]l!”lﬁiﬂiﬂﬂﬁﬂﬂll@ﬂﬂ

Tumsiasansaany

~ Y dyd = =K
UIATNITIN 4 (AC) HUNMUIATNITUNNITAINUGI LANHAADUUNUG iy

wmasmanhaulalumsamu
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TumsAnyuieMIls2umsTamMInaInuAINIIAs § IS5 (d 115y
A Ad a [ 9 = a [ a Aa [ v A
o1 saNNuUTMIIams) TaglsermsizeuiInedeuImsgsnanianssutasn1stys
a [ a @ a 4 [ a 1 {
UMINEFINIVUNAY T2AVAUUUNITUTZHUMUNINTTINDINTVEIDYN 37 ASUUY
[ 1 1 'z { [ 1
szavuazuuu hisgluinaaineg 1850 LEED CERTIFIED (LEED Certified 40-49 AZ1UW) DU
o 1 { [ <
mM3dFvdganuanlunuan 4 wasnuaz u338I8 (Energy and Atmosphere) UAZUUUIAY
P o ¥y A = Y o Y o Y o
AN 9 Idunauennsn1snsaans lsndsnunielueinisuazmsldnasnu
1 Y 1 a A v A Y]
luermisedeauawazilszaninmnaz dunuazuuu lunAveINa ULz T TN
Y o 9 [ 9 o a 4
Taald ldsunsudraoents Ienasaulue1n1s EnergyPlus @519 U1009N19A0UNIUADT
[ 9 [ d' o a d A Y A 1% 9 [
NUINT 1FNAINUNVIINLVUINA0INNADUNAADST WA INaRIn VTN IUNIT 1FNaIny
<3 [ < 4 4 1A
Tuvhueseims awluaFear Iudhdl wa. 2561 Tulefisudniuaaianaousgh 2.70 % uag
= s 3 4 4 1A 2 A 4 [ 9
113 w.et. 2559 TileSisudannuaaianaouogh 85.73% Tl 1AuAAIANADUABUTIINN
Tudl w.et. 2559 1110991M0IMTFTOUIMNGEUTMITFINIUIANTTULAZNIT YT UnsdTuilya
g 1 Y = 1 9 1
nameluuazmeuensins 3aaanaliaSuans 1g 1wdh1ual wa. 2559 Tanisenany
I a [ g’/ A A s < 4 A = 1 o
Wuase asrudenasalesiuanuaaiamasuluil w.a. 2561 tazA191nNLUUIIADY
a I'4 o a 4 a % a a
NANNIADS 19e130 11U DTIa09N19ABUIIADI YDIBINTTIUINIROLTUITFTN
@ v A A 9 ds! dy < % = o %
WIANTINLAEMIVYY NATNIULTUANUNTANBIINTNITNTUTendanasnuuazms
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A I ~ Y a 1 9 [ 9 A
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1 A 3 AN o =)
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Aunuogluszozveilnganis Tdduasnualszuim 2,511,750 v a1 Il daaauniny
A [ = V= A 1A = Y o
49,931.73 kWh/y ¥31M1A1 217,702.3 1nael) Uszeznisaunuegin 11.54 1 mslewasany

Trlfrs93 918D 218,288 kWhiy arasiins 1% Il aum1dy 63.45 kWh/m?2/y uaznns
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I ~ Y o = Al v oA
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MW .1 11U Render by surface type

/WA A.2 11VUe1A15 Render by Boundary conditions
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MW A.3 11U Render by Constructions
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MNN A7 31gasioganUUNY Site

| weather File & Design Days Life Cyde Costs | | Utiity Bils

Weather File | Change Weather File ‘ Select Year by: 2

Name: |BANGKOK

€
B
3 Longitude: 100.6 ® FirstDay of Year | Sunday B

Blevation: 12

Time Zone: 7 )
2 Donnload weather fles at wwi.enerayplus.netineather Dayiight Savings Time: | [off |
§ Starts
m - Define by Day of The Week And Montr [ First 4] [sunday 2] [anary 2]
_@, Measure Tags (Optional): Deaer i B

Ends

ASHRAE Gimate Zone (B3] Define by Day af The Week And Month | First +) [sunday 3] [anary 3]
Nz o - cerey e E==mD

Design Days | Import From DDY |

Design Days

Pressure

Temperature || Huidity Wind Solar Custom
L Precpitation

Design Day Name.
Day Of Month Month Day Type Daylight Saving Time Indicator

0 Apply to Selected Apply to Selected Apply to Selected

I2e@®R(E(5(9

MW .8 T10az1BeANII Schedules

189.1-2009 - Office - Name
BreakRoom - CZ1-3
Schedule Set |189.1—2009 - Office - BreakRoom - CZ1-3 Schedule Set

189.1-2009 - Office -
BreakRoom - CZ4-8 Default Schedules

Schedule Set Hours of Operation Number of People

189.1-2009 - Office -
ClosedOffice - CZ1-3
Schedule Set

189.1-2009 - Office -
ClosedOffics -CZ4-8
Schedule Set

189.1-2009 - Office -
Conference - CZ1-3
Schedule Set

189.1-2009 - Office -
Conference - CZ4-8
Schedule Set

189.1-2009 - Office -
Corridor - CZ1-3
Schedule Set

189.1-2009 - Office -
Corridor - CZ4-8
Schedule Set

Nz Fenns @ iheamr
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Mni A9 1wazideaniii CIBA Cooling Schedules Building
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-~
CIBA activity |

E
Design Day Profiles
Summer

Winter

Run Period Profiles 4+

I Priority 1
Default

Educational Instituion Activity <
set
Large Office Activity |
Large Office Bldg Equip |
Large Office Bldg Light -«
v

Default day profile.

100

85.74

7.4+

57.14

42,9+

14.34

0:00

Jan -~
Schedule Name: Schedule Type: Temperature 38
2 a n " o ] 2
Lower Limit: [0. 00 2] upper Limit: [, o B
Mouse over horizontal line to set value
Feb
a a n " w a a
|
[ [T 1
Mar
2 a n " a a 2
T T T T T
400 8:00 12:00 16:00 20:00 2400
[Houdy| | 15Mnutes | | 1minute
Apr
2 a n " o ] 2
[T T T ..
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MNN A.11 519aeynrii Construction
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M Light test




108

M A.13 51wazdeaniti Load Computer

189, 1-2009 - OTce - ~
WholeBuilding - 5m Office Hame:
- CZ1-3 Electric
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M A.15 510azBeanTh Space type Load

[} 1
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1 Space Type 1 General Loads Tags Custom
[} 1
L (S —
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Energy Plus

3] [ Show Simulation

Determining Shadowing Combinations

Computing Window Shade Absorption Factors
Proceeding with Initializing Solar Calculations
Initializing Surfaces

Initializing Outdoor environment for Surfaces
Setting up Surface Reporting Variables

Initializing Temperature and Flux Histories
Initializing Window Shading

Computing Interior Absorption Factors

Computing Interior Diffuse Solar Absorption Factors
Computing Interior Diffuse Solar Exchange through Interzone Windows
Initializing Solar Heat Gains

Initializing Internal Heat Gains

Initializing Interior Solar Distribution

Initializing Interior Convection Coefficients
Gathering Information for Predefined Reporting
Completed Initializing Surface Heat Balance
Calculate Outside Surface Heat Balance

Calculate Inside Surface Heat Balance

Calculate Air Heat Balance

Initializing HVAC

Warming up

Warming up

Warming up

Warming up

Warming up

Warming up

Performing Zone Sizing Simulation

...for Sizing Period: #1 BANGKOK ANN CLG .4% CONDNS DB=>MWB
Warming up

~

M A.20 518azBeanti Report Openstudio
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Model Summary
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65k o
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Space Type Breakdown ::::
Space Type Summary 50k
Interior Lighting Summary R
Plug Loads Summary ;:::

Exterior Lighting 30k |

Water Use Equipment 286
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20k -
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- 15%

Zone Conditions 10k

Zone Overview 5%
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M A.21 51eazBeanTh Report EnergyPlus

Repors: (segoienere ¢ oo bt prve | | | - |

Program Version:EnergyPlus, Version 8.7.0-78a111df4a, YAMD=2020.04.02 10:16 Table of Contents |j
Tabular Output Report in Format: HTML

Building: Building 1

Environment: RUN PERIOD 1 ** BANGKOK - THA TWEC Data WMO#=484560

Simulation Timestamp: 2020-04-02 10:16:25

Report: Annual Building Utility Performance Summary Table of Contents
For: Entire Facility
Timestamp: 2020-04-02 10:16:25

Values gathered over 8760.00 hours

Site and Source Energy

Total Energy [GJ] | Energy Per Total Building Area [MJI/m2] | Energy Per Conditioned Building Area [MI/m2]

Total Site Energy 249959 124380 124380

Net Site Energy 249959 124380 124380

Total Source Energy 7916.20 3939.11 3939.11
Net Source Energy 7916.20 393011 393911 .

< A | ’
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MNN 4.3 1AAIRI0819 Inverter
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