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ABSTRACT

This study aims to assess the building according to the Leadership in Energy and
Environmental Design (LEED) by using the DPU Place Hotel, Dhurakij Pundit University as a
case study building that has approximate useful areas of 1,822.94 m’. The first floor serves for
general services and the second and the third floors are guest rooms. According to the assessment,
the current scores are 34.5, which are not conformed under the LEED certification. The Energy
and Atmosphere (EA) score is very low. Therefore, the study used the EnergyPlus model to
simulate the energy use in a building as well as to evaluate the energy-saving results from the
proposed measures. The energy simulation is found that the proportion of electrical appliances
consumes the most energy is water heater and followed by air conditioning system, lighting
system, and office equipment. Hence, the measures have been proposed to reduce energy
consumption and to conform with the requirements of EA and EQ (Indoor Environmental
Quality) that currently are not pass the requirements, in order to achieve the level in passing the
green building standard certification including Gold criteria. The results of economic feasibility
analysis have four measures as follows: Measure 1: Installing heat pumps to reduce energy use of
a building with a payback period of 2.90 years with the average electricity consumption decreased
by 412,859.47 Baht/year. Measure 2: Installing window’s films with a payback period that
exceeds the project period of 15 years and the average electricity consumption decreased by
20,354.13 Baht/year. Measure 3: Replacement to energy-saving lamps (LED) with a payback
period of 1.33 years and the average electricity consumption decreased by 36,521.15 Baht/year.
Measure 4: Investment in the installation of inverter air conditioner with a payback period that

exceeds the project period of 15 years and the average electricity consumption decreased by



19,072.65 Baht/year. Measures that are most economically is the third measure. Results from the
can be used to apply for the building assessment according to the Green Building Standard
Assessment for residential building as a whole or as a database for proposing to replace the

equipment in the building.

Keyword: Green Building, Energy Simulation, Sustainable Energy
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IN 2 #11N155U509 LEED (LEED AP Homes) (1 AZLUY)
TuaaziuunEmsdsaivoias@eazaunsn luinluiaulan 1dsunso
[ YY) = A a ~ 3’1 dy I =\
luSUFUI9991NUINT U017 15188 (LEED) 1ie9a1nmsdsziiueiaiseinseiiiluiio
Y
MIANY AT NUITIN NI
Ay ¥
azUazuuy 1 Az azuuunla 0 azuuu
= < ~ 9 1

agﬂﬂmmu NUIAN 7 AZUUIAY 6 ATUUUN ]G 3 AZuUY (W)

NUIAN 8 ANNAIAYITIAIUUDIINIA (Regional Priority) (4 AHUY)

RP 1 1A3AARNIZAIAUANNEIAYYDINUNA (Preliminary Rating) (1 AZLUY)

[ dy T 4 a [ 9 [ =4 o 9 ]

2113 Mad hirunaein1sdsziiu luiidendsnuuazusseniadarii1d

[ 1 a o w o @ a J { a
ansn lasuazuuludiwasaammzdduanudidgvesgininaiunaaindsaiulu
v 9 dy [ d‘
HAVON AININDN 4.51 — 4.55

Ay ¥
ﬁ;ﬂﬂmmu 1 AZLUU ﬂzuuu‘ﬂ“lﬂ 0 AZLUU

1al priority credit

FILTER LEED V4 BD+C: HOLR

Projects registered prior to May 8th 2046, regional priority selections are based on zip code. Click her to view
7ip code lookup
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Annual energy use
Up to 29 points
Required Point Thresh

1: 15

Renewable energy
Up to 4 points

Required Point Threshold: 2
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4 4 a o v
MNA 4.52 memmmﬂ1'51Jszmulu‘Vrf;%’ammwmamuazmimmﬁ

RP 2miﬁmﬂwwﬁﬁummﬁﬁmmmgﬁmﬂ (Preliminary Rating) (1 gUU)
[ dyd 4 ~ a ] v 9 ~ gl.: =3 o 9 a
pmsnaaninamazuuunlsziuiu luideaoiunaad i i ldinsaamne
Y
o @ o @ a o 9
MauaNNdIAgvegina luivell
agiazuuu 1 azuuy

Ay ¥
ﬂzuuu‘w“lﬂ 1 AZLLUY

. Site selection

Up to & points
Reqguired Poimt Thresh

. Compact development
Up to 3 point:
Required Point Thresh

-3

. ' a v 9 { & !
ﬂ1Wﬁ 4.53 uaaunaansysziiuluiivevesamunauas Msvueds

RP 3 maﬁmwwﬁﬁummﬁﬁmmm{]ﬁmﬂ (Preliminary Rating) (1 AZLUN)
v Ao ) 7 A o 9 a4 & A
omsnaeiiazuuu ludunasinsyseduluidevesaorunaaazanudatu
= [ 1 Yo a o @ a v 9 dy
mwflﬁ"lu’mmsa'lﬂ'iUmiﬂ@1mwwmmmﬂmﬂmgmmﬂiummfJu
aziazuuu 1 azuuy

Ay v
azuuunla 0 Azt
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Rainwater management
Up to 3 paoir

Required | t Thire - 2

Y v
(4 o

d' 4 a ) ~ =
MNN 4.54 waaunanmslsaiuluiivevesaniunauaznueEy

RP 41A3AAIRNIZA1AUANNEIAYYDINUNIA (Preliminary Rating) (1 AZLUN)
% dyd 122 4 a v 9 Aa A % d‘
o1msnastiazuuu ludunuyinisdsaiuluideveadseansainiinluiGog
(= a g’/ 1] %’ [ o [ %’ =2 o Y ' Yo a
o luiimsaadanasiniiea Tuiauazmssanstinlueians 3918 lieunso 1dsunsan
Y
mwzanudnyueagininluiidel

Ay ¥
ﬁgﬂmuuu 1 AZLUY ﬂzuuu‘ﬂ“lﬂ 0 AZLIUU

otal wat
¥ Uptol2 |
Req I t Threshold: &

waler use
6 points
Required Poimt Thie

d‘ 4 a Y) a A %’
MNN 4.55 uaaanannsdsziulurindevestlszansniniin

~ < Ay Y 1
agUazuuy vuah 8 azuumAy 4 azuuuila 1 azuuu (hidw)
{ o { a =1 o [ { Y] @
INATNN 4.8 1NN ILNUNIATTIUOIATWILEED) d1%3U01A13N1inNe e
9 g’; A Y v Y (BN 4 a
591 18ALUUUTIUNINUA 34.5 AZUUY UAILDIA18U19WIT T IMIn N AT T2

dorianudeavi1f luennsormumnasinsdsaiuluinede 1d

v 9
M3197 4.8 aziazuuuilsziiung 8 ¥ide

v v A o oy < A v
DPET) ¥otiIU0 AZUUUIAN AzuUUN 1A
"y
LT NALAZMTUNES 15 15
A% A A
SS A0UNAAIATINTINOANNEITU 7 15
91% 1 =\ Aa A
WE M3 lFitesalseansnn 12 3
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M3199 4.8 (710)

TRLT) DEPRLT AZUUMIAN Az ilg

EA | WaluHazusseIna 38 0

MR IAUATNITNINT 10 9

EQ | ammmvesdunadeulueias 16 0

IN UIANTTU 6 3

RP | ANNAIAQYIIAIUYRINAIA 4 1

P NILUIUMTFIYTUING 2 2
39U 110 34.5

Ly 4 . U 4
4.4 asmsdSudysemsierfinszaumamnsszdiv
11nMIUs2UNINTFIU0IA15US (LEED) d 15 U011 NWN0 /8350 (LEED
I A A = A [ a A 9 J
v4) iihuasesio lumsany en I anssulyeens Tsausuang maa msunum
a = I a A
M35z uNIAI§IUeIMNTVY (LEED) Tasazuuiian 110 AUy 91013 153usuaig mad
9 1 { [ 1 4 . 9 4 a g’;
lanzuunsinedh 34.5 azuuy liansorunumiues Certified 1atHoN150119 8 WA
Y AN 1 Yo Y A A o A
uad tnaain anwisa lasuazuuuld Ao A 4 NEIULATUTTOMA LazHNIAN 6
A v A 4 o 9 Ay i ¢ A v ¥ o
aunmvesdanaaonlue1ns iesnnne 2 wadel luduwnasinsdsziiuluiaderiaay
[l Yo S v 9 dy 9
Whiennsalasuazunluns 2 vdeilla
@ 9 4
4.4.1 msdFulssonms I lanzunu Certified (40 — 49)
HUIAN 4 WAINUUAZUTTOINA (Energy and Atmosphere)
Y v
1. Mazuuuluiide EA P1 Yszansainnis l¥wasauadud1 (Minimum Energy
o o 1
Performance) Q‘]Jﬂimhl‘ll\lﬁﬂummiﬂ’si%ﬁmﬁ‘if]\iﬁ“]ﬁsmﬂ Energy Star (W1U)
o v 9 =2 9 o Y .
2. hnzuunluiade EA P3 msdnIns l9wasaiuuese1n159104 1% (Education
1 qe o A A o
of the Homeowner, Tenant or Building Manager) qﬂmm'lﬂﬂmwmi%nmmwuwmiimm

2010 Energy Star (H11)

WA 6 AN NYIEUAdeuT1DIAT (Indoor Environment Quality)
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1. Mazuunluiive EQ P2 msszuneveudeinav1nnsw 115l (Combustion
. a g}/ 4 [ [ 4 4 Y =\ )
Venting) AAAINBIABSATIVIATEAUAS DaUNOUEN lyan1elueiasiazazdoel Ind1509
o v A 4 @ @ 14 4
fnsuiimeiasIvinseaums vounouen lua
o v { [ a 3
2. mazuuuluiiave EQ P 4 Taseadanlinnudumumaiyiazansduilou

(Radon Resistant Construction) #1115AAABRIFEIMQYMNIZNINT1INITATIVIATZAVUD

oY a A Il Y 1Y 4 9
ﬂ"l“]ﬁN‘HLu@ﬂﬂ"lﬂvlﬂﬁ"m"liﬂﬁiﬁ‘ﬂf]@u],ﬂL‘Wi1$€U1@Qﬂﬂ§mll{€18WL%EI'J%'I‘EIJLQW'I%T]'N

U

o v 9 . . . A (Y ~
3. mazuuulunive EQ P5 n15Wone1NIA (Air Filtering) waguainsesenian
UAI1gIN 1M OIMINY MERV 6
442 m3luilssoms I ldnguuy Silver (50-59)
~ 2 A A . .
YA 2 a01UNA9IATINTINAIINEIY (Sustainable Sites)
1. vhaguuuluiide SS1 MIaanalIureInguANuyou(MaIn) (Heat Island
. o o sA A A A o A Yot A A
Reduction) 3aMINU§ N a1 0lgnnTelnaguusnunainivedoiniswie laanil
v 9 [ 9 a 4
AANUAMIALNOUTIAANNTDUVDIAIDINAGYY
o v 9 a (% H . [
2. Mnzuuuluiiide SS2 NTUTHITIANITUINY (Rainwater Management) 99
A AA o (% a [ (% % YA dy ~ 49! A 2 dy A A Y 49! A
NUNNF S VUTHITIANM T TS VWU IRIWUNNIUHT oM TN U N TR 1INV N
u 901
5995 V1HY
o Y
4.43 msdFvilgsoms v ldazuuu Gold (60-79)
A 9/%’ 1 = a A .
nUIAN 3 M3 I8 19NUTLaNTAN (Water Efficiency)
o v Y 9)% ~ 2
1. miaguuuluiive WE 1 115 1%1111491915 (Indoor Water Use) 1laguins o9
o ) S A o Ay Yo o A Yo @ g
quansiludeainuasosgquanmin 15 u55091A59 11 LEED Wi lasumsiuseainilu
A [ P o %’
noIguANNsendatinnnnslszihunsvads
HUIAN 4 NAINULAZ VT TEIMNA (Energy and Atmosphere)
o v 9 @ A oA Y 9 .
1. mMaguuuluriide EA 3 N1500nuUUnasuLasoInadnnsoulsau (Active
. o A a ] @ A A 9
Solar Ready Design) 11 1A54015HIOUUDUAUNITAAAINA IO ULEID Mg 1% 1 uouIna
A o o g A [ a 25 [ a
Wsadarutluumuanuiiose s UMIAAAINGINULEI RN Lo UIAN
2. mazuuuluiive EA 4 msSusesszuudSuaniizeinis (HVAC Start-Up
Credentialing) 32T imsovsuwsodeiuam I hovsunsodmangaseusun lasuns

[ Y J .
FUTNAUAUNINIINDIANT H-Quito
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Y E) v
3. v‘imzuuuﬂlumsﬂ’a EA 7 N136aad4RUIU (Envelope Insulation) AAAINUIUN

185U IS UT0IMNATIIU 2012 International Energy Conservation Code

4. Wazuuuluiide EA 12 uaaad19 (Lighting) 309 1LWUN1THT 0 1ATINTT

v 1 9
YSunlasuszuunasainai lasun1550509na1n Energy Star 3IUDIAAAITEUUNTHIU

< s A ) o a v
mumaima“lmzuumqmmmzmﬂmm

U

5. mazuuuluiide EA 14 115 19W8991UNAUNY (Renewable Energy) 3A%11

9
v

A d‘ d‘ d‘ a [ = G v
LLWL!QTH‘W?@Tﬂix‘lﬂ1i@@ﬂlﬂJU‘WL!‘V]L‘W@‘V]ﬂZ@ﬂﬂﬂﬁ%UU1Wﬂ1Wﬂ\N1uWMuL’JEJ‘L!‘H?’EJW&\‘]\‘H‘L!

e

natny

4.5 MIANBIANMHNZANMAATHAEAS
o A Y 4 o 1 gl,: Y = E a g A
Tunsmiaguuiie A namszaua 1 TuIzdeaia ldianauy hee9n
| J 1 4 @ 4 o 3 < v o
mslasuginsel vl wu w3esdSuernia ineainiigu udu nadiamsdianu
= = J ' A o ' &

Wz AUNIZANE AN ANN RS B AAT vosuaazasmaiei liauoas liie
aaauly

TasmsaamuIaarnasyeaniie Ilihunonnunaniie 1nih 3 2561 (Kwhiy)

msdrea lFarema i @win) dea131an 4.10 a2ldindy 436 vImdentide

M1 4.9 Andems 1 oo luuminedogsniasiag 1 2561

1oy nielvlvh alvlvh VIN/HHE
UNIAN 566,376 2,516,597.21 4.44
AUATHUT 643,286 2,809,855.32 437
TATRLYY 776,386 3,331,846.48 429
ALY 660,223 2,966,865.55 4.49
NHAAY 529,275 2,355,812.66 445
Nguou 659,309 2,876,679.34 436
nINgIAL 627,359 2,679,418.11 427
RUAGH 725,580 3,125,974.51 431
Aueneu 770,930 3,302,220.10 428




M3199 4.9 (710)

hou vivglvlvh vl VIN/HHE
Aa1nY 726,620 3,190,729.51 4.39
NYATN U 791,290 3,394,077.28 4.29
FUNAY 493,666 2,230,169.03 4.52
39U 7,970,300 34,780,245.10 436

A a 2 A & 2y
WATNITN 1 ANAUATITUUITOU (Water Heat Pump)
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a & A & 2y A Y o s A o
ﬂﬁ@ﬂﬁ\‘llﬂi@\‘lﬂwuﬁﬂuLW’EJﬁ@ﬂﬁi%WﬁQxﬂU"U’fN’EﬂﬂﬁIi\‘luillﬂwg WA 1UIU

] A ' v 9} % 1 1 (22 30] 9} °
419504 Tagdanumaens lhluernismae 495 M3y Taens onfuthZeudin

MNUUIA 3.6

9 i1
kW 5101 120,000 1IN0 FIMAUUUMITAAAT 25% TIATINNIND 150,000 U G]’E]Lﬂ%’f]\‘l Tag

A ' 2 q vy o Yy v v & Yy a & 3 A
1 LﬂS’ENi]8’fﬂlﬂiﬂiﬂﬂuﬂﬂ‘l’iﬂ\i’l"lﬂiu’mﬂﬁqﬂ 3199 ANUUITADIAAGI NIV UA 8 LATDN I@‘(’J

Y
Anszez Insensnavua 15 1 Aniisesnun 10,000 vnasil n3ldwasau Tdhsumady

120,707.46 kWhiy st lulisauiiu 66.21 kWhm? sy

3 v 9 ' 2y 1 a A
ﬂh’Nﬁ 4.10 NNUNIUD EA 1 38‘]J‘]Jﬂ1§i]18u1iﬂuﬂﬂ1ﬁﬁﬂ§$ﬁ‘ﬂﬁﬂ1‘w

anAsMsi 1 AINUWIN) amIvhanaseoeil anasyan STEZNANUNY
NNUVVIDDI W/l )
(KWh/y)
faauntoad 1,200,000 94,692.54 412,859.47 2.90
¥¥ou kWhy
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Ry (\?i\“ QS\” & o@s’*‘ o &5\\% P dg@ o

$ J 3 J v A g’/ 4 & %
MNA 4.56 ul%amﬁaumwawm"lﬂﬁmau-wm mmm’%mﬂmm%’au

] 9
= a 2

1IATNITN 2 AAAINAUNTOILE (Film)
a gl.a ar o dy d' g a o dy d'
M3AARaaunToIua I UNUNATLINNINLA 331.57 A57.1. 1AIAAIINTIUIUNUN

a A a 3’1 a d a a =)
N3N 1A83BUVEIDINNT I3 ausuANY twad Tasaaaiildunsoauadawia i1unu Tugwaw
v Y Y

NIDUAAAITIAT 45,000 UVIN 4D 50 AT IWUAT TIVAAAIAAAININUA 25% FLNIN 56,250
1IN @0 50 MTIUNAT 1HID 1,125 1n/ms.u. Tasanszes Tasansh 153 nisldndaau T

$93 ID 210,731.62 kWhiy Ardasiinas 1 v iy 11550 kwhim?sy

M9 4.11 2IURIT0 EA 8 1111819 (Windows)

aNAIM3A 2 AINU(LIN) mlvlihaaasnell aaaIyan SzUIIANUNY
NAUVVIRBI Wil )
(kWh/y)
Aanaildunsed 373,016.25 4,668.38 20,354.13 NUIZEZIM
e kWhy Taseans
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9
a U

M 4.57 Wisunsuamasnuliihnou-nas Aadaildunsoas

< o v o
WAIMIN 3 aanulasuriasnlsendanasanu (LED)
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W revddinlgs

| RESILTE

' ] Y
Wasuvasalszrdanasany (LED) lagyiinisilasuriananiriue 304 ¥iaoa AATEey

9 1
Tasemsnanua 15 Tuazlidmlaougdnsainng 23 whdu 21,040 v msaanuyan

48,800 v A lnfhanaunidy 837641 kWhiy W3owindy 36,521.15 Ul Nszey

Aunuogh 133 U msldwdsauTidhsaumidy  207,023.59 kwhiy ardasii s

WD 113,56 kWM Jy

MI19N 4.12 amuﬁaﬂ’f@ EA 12 tte9a219 (Lighting)

anAIMSH 3 QINH (VM) mlvlihanassell aAasyan SZEINAUNY
NAUVVIIB9 A @)
(kWhly)
waernana 48,800 8,376.41 36,521.15 133
szgndanaau kWh/y
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25,000.00
W riautlfinlgs

20,000.00
W viasflgs

15,000.00

10,000.00
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&

M 4.58 Seumeuamasny lineu-vae nlasurasa LED

KWH

133 4 nlaoues oal3uemei livhaesuusseme (AC)

awguﬁﬂ@?’ﬂﬂ%mﬂ%ummmmuﬁuLﬁ@%tﬂ@% 9119 41 90 TaeAav1n
m‘?}mﬂi’ummﬂﬁmmmﬂiuiﬂmwﬁﬁg maa 72561 Taonseqlfuenia 1 1a3ee nieu
MAARITIN 39,400 1N SumAARaA AT UMT 25% 2 49,250 1MARYA lag
AaszezInsanisd 1s Tuazfini1gafnun 2,000 VMK BMINY 82,000 LAl 1319

waaem I iy 211,025.54 kwhiy aasasit Inshs sty 11576 kwhm2sy

a o 9 A 4 9 ¢ o <
A1919N 4.13 ﬁN‘VJuﬂ'JGUf] EA 9 ‘Wu‘ﬂﬂ1§§$U18ﬂ313J§’EJUL!ﬁ$Q1Jﬂ5m1/]1?]'3']3%811! (Space

Heating & Cooling Equipment)

A3 4 amuwm) | mldihanaseedl anasyan SZEINAUNY
NUVVIIB9 A @)
(kWhly)

A A v aQ
wWasunsossuiilu 2,019,250 4,374.46 19,072.65 NUTZEZIAN
U191 R32 wila kWh/y Tasanms
a 4 14
uDSINDS
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M 9 )
MW 4.59 Fsumeuamainuliinou-nas AeduasestlSusmeuud U mes

1IATNI5A 5 BIWIATAITA 1+ WIATAI5A 2 (Water Heat Pump + Film) 01514/
waam T Wiy 116,039.08 kWhiy Arsassinas 1 lnlshs it 63.65 kwm? sy

mmmiﬁ' 6 ﬁWMimiﬁ 1+ 111Gl§ﬂ1i‘ﬁ 3 (Water Heat Pump + LED) REAG]
wdaen lulihsom sy 112,311.05 kWhiy madasinas 1 iy 61.62 kwhm?sy

¥1ATNI5N 7WIIATNITA 1+ WIA5N15T 4 (Water Heat Pump + AC) n15 14
wdae lulithsam iy 116,333.00 kWhiy sadaiinas 1 vl it 63.81 kWhm?sy

11ASNISA 8 1WIATNISA 2+ WIATMIT 3 (Film + LED) M3 Ismasann T
R 202,355.31 kWhiy msaiinas 1o bl asidu 111 kwhm? sy

ATNTA 91 WIATNITR 2 + W1ATNI5T 4 (Film + AC) M5 Mwdaan Tl
R 206,357.16 kWhiy mdatinas 1 il 113.20 kwhim? sy

1ATMIH 10 51185055 3 + 11537 4 (LED + AC) M5 1emaaam Tz
R 206,649.13 kWhiy mdatinas 1 lvlihsausiiu 11116 kwhim?sy

185M15H 110850159 1+ 31950157 2+ 31850155 3 (Water Heat Pump +
Film + LED) M3 ldwaaau Inihsau iy 107,662.67 kWhiy aaasiinis 14 llihsaumindu

59.05 kWh/m2/y
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1A5MIH 12109950159 1+ 3195157 2 + 115155 4 (Water Heat Pump +
Film + AC) M3 1¥naaanu IWihsiu iy 111,664.62 kWhiy aayiinis 19 Wi umindy
6125 kWh/m?/y

mmmsﬁ 13 ﬁunmmsﬁ 2+ mmmiﬁ 3+ mmmi‘ﬁ 4 (Film + LED + AC)
m51gndeau s mady 197,980.75 kwhiy araastinas 1% 15239180 108.60
kwhm?y

WIATIFH 14 11NATNTR 1+ MIATNITA 2 + WIATATH 3 +11ATMIA 4 (Water
Heat Pump + Film + LED + AC) M3 lmaaa1u 1vlhsam i 103,288.21 kWhiy aawiins

1915wt 56.66 kwhm?y

Y a 4 J
ﬂ1§1ﬂﬁ 4.14 ﬁ'}'ﬂﬂﬁﬂ1i’)£ﬂ‘i1$‘ﬂﬂTiﬁ\Wq]HiMLLG]ﬁ%lﬂ@]iﬂWi

MNAINT aImnu MmN amlvlihanas | dviinsld | szezAunu
VM) HuUINad yam Jvlvhsan )
(VM) (kWh/m?fy)
11A3N159 1 (Water Heat Pump) | 1,200,000 94,692.54 412,859.47 66.21 2.90
11ATN15T 2 (Film) 373,016.25 4,668.38 20,354.13 115.59 18.32
11A3N157 3 (LED) 48,800.00 8,376.41 36,521.15 113.56 1.33
11A3N13T 4 (AC) 2,019,250.00 | 4,374.46 19,072.65 115.76 105.87
1ATNISA 5 (142) 1,573,016.25 |  99,360.92 433,213.60 63.65 3.63
1ATNIST 6 (143) 1,248,800.00 | 103,068.95 449,380.62 61.62 2.77
1IATNIST 7 (1+4) 3,219,250.00 |  99,067.00 431,932.12 63.81 7.45
11ATNIST 8 (243) 421,816.25 13,044.79 56,875.28 111.00 7.41
1IATNITT 9 (2+4) 2,392,266.25 |  9,042.84 39,426.78 113.20 60.67
11ATNISN 10 (3+4) 2,068,050.00 | 12,750.87 55,593.80 111.16 37.19
1ATMISA 11 (142+3) 1,621,816.25 | 107,737.33 469,734.75 59.05 3.45
1ATMISN 12 (142+4) 3,592,266.25 | 103,735.38 452,286.25 61.25 7.94
1IATNISN 13 (2+3+4) 2,441,066.25 | 17,419.25 75,947.93 108.60 32.14
WIATNIT 14 (142+3+4) 3,641,066.25 | 112,111.79 488.,807.40 56.66 7.44




90

1INAITNAN 4.15 11NMIAFUNANITIATILHNITAINUUBINIATNITHEN WD
a I Aq Ya A ] o I A
VINTNITN 1 (Water Heat Pump) Lﬂummﬂwmhmuamu1/1"luqmmuﬂuamﬂummmim

{3 1 @ g
IfwaneuumumMsaInuGwazdua Junzauiumsaanulunainiilsesnnunsms

73

v
A o v

= . <3| Aq ya '
UINITNI1IN 2 (Film) Lﬂumﬂlﬁiﬂﬂli‘ﬂGlﬂflﬂuﬂﬂﬂu‘l/]@”lﬂ?Wlﬂ@5ﬂ15ll5ﬂll@]§nﬂﬂ1§
a 4 4 ' g’; ' {
3Lﬂ§1$1’iﬂ3111l1’ii]1$ﬁ117]1@Lﬁﬁﬂ§ﬁ1ﬁﬁiWU’ﬂWa@]@ﬂl!‘ﬂuuui%ﬂa’lu’luﬂ')'lil'lg’]ﬁﬂ'lﬁﬁ 1
= < Aq ¥a d49 4 ¥ qu
13139 3 (LED) iWuwnasmsnldtuainuiniesigauaznanouuniiiuls
< ' ! @ v
L'Ja’lﬁ')ﬂ')”m”l@]iﬂ"lﬁtﬁ 1 ﬁﬂlﬁiﬂgﬁuﬂﬂﬂ1iﬂﬂﬂu1u@u@ﬂlﬁﬂ
~ I Aq Ya A Y
ININITN 4 (AC) Lllummmtm16111&uaQ‘1qu3J1ﬂ“VlicjﬂLmzwam)mmuiﬂmamm
A < Y Ao A a = ' '
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Sketch Up + Energy Plus

MNA A1 DRI 13 WIUANY Mad

MW A.2 LUV 133IUANY 1Wad (Construction)
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d’ a2 A
MNN A3 Lmummﬂimsmwg WA (Space Type)

MNT A4 1UUD1ANS T UAT ¢ tWae (Thermal Zone)
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a a v .
MNN 7.6 31872 1DIAYIUT Site
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©

Weather Fie &Design Days | | feC

Weather File | Change Weather File

Latitude: 13,92
Longitude: 100.6.
Elevation: 12
Time Zone: 7

Download weather files at www.energvplus.net/weather

Measure Tags (Optional):

ASHRAE Cimte Zone
aec amte zone

Selact Year by:
() Calendar Year

@) FirstDay of Year | Sunday E

Daylight Savings Time: || off |

Starts

Define by Day of The Week And Month [ First 2] [sunday

&) (o

Define by Date

[etafecer 2]

Ends

() Define by Day of The Week And Month [Fwst :] [Sunday

:] [ January

(@) Define by Date

(St Ta)

Design Days | Import From DDY |

Design Days

Pressure
Predpitation

‘ Date Temperature | | Humidity Wind

se | cam

Design Day Name

Apply to Selected

Manth Daylight Saving Time Indicator

Apply to Selected
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]

edics [NV

% 189.1-2009 - Office
Breakfioom - C21-3

Schedule Set

189, 1-2009 - Office - BreakRoom - CZ1-3 Schedule Set

189.1-2009 - Offce -
ClosedOffice - C21-3
Schedule Set

189.1-2009 - Office - c
ClosedOffice - C21-3 [
Schedue Set 1

189.1-2008 - Offce -
ClosedOffice - (213
Schedue Set 2

Default Schedules
Hours of Operation

189.1-2009 - Offce -
ClosedOffice - CZ4-8
Schedue Set

189.1-2009 - Office -
Elec/MechRoom - CZ1-3
Schedule Set

189.1-2009 - Offce -
Lobby - C71-3 Schedue
set

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

"""""" ) (pesss======mp)
L vsromubey 1| B ome :

MyModel | Lbrary  Edit

‘Compact Schedules “

Variable Interval Schedules <

Design Day Profiles

Summer
winter

Run Period Profiles <

Ipnnnty 1
Default

Hotel Cooling Schedule DPU ¢
Office

Hotel Cooling Schedule <
DPULobby

Hotel Cooling Schedule <
Rulesst

Hatel Cooling Schedule <
Ruleset 1

Name: ﬁnhe\ Cooling Schedule DPU

Type: Temperature 38

100

Default day profile.
Lower it

Upper it [emce 2]

Mouse over horizontal line to set value

85.7

71449

42,9+

28.64

14.34

Feb

| 15 Minutes 1 Minute

106




M 1.9 518aBEANTH Cooling Schedules DPU office

@
£l
&
)
g |

!!!.. Schedule Sets Schedules

EoEFEREF

107

~ Jan
Hotel Cooling Schedule DPU Schedule Name: holing Schedule DPU Office| Schedule Type: Temperature 38 N N " " . B .
Default day profile.
_ Lower Linit: Upper tint:[ewve ]
e aviRiofics Mouse aver herizental ne to st value
Summer 100
Winter 5
Run Period Profiles ) Feb
I Priority 1 714+ b 2 " " i hl 2
Default
L — 57.1-
Hotel Cooling Schedule < G
o 2.9+
Hotel Cooling Schedule <
Ruleset 28.6-
Mar
s gL, < oz s s o om s A s
Hotel Cooling Schedule < o T T T T T
Rulset 10 0:00 400 8:00 12:00 16:00 20:00 2400
v S
(— ——————————— j i ‘ 15 Minutes | ‘ 1 Minute
1 1
1 Drag From Library ]
1 1
1 1
_______ S g/ Apr
— - ‘—— a a W n a El a
& 2 &
Y v
= S .
v
MNN A.10 5189a2108AY U Cooling Schedules DPU Lobby
L schedule sets Schedules
A~ Jan ~
Hotel Cooling Schedule DPU Schedule Name: [caling Schedule DPULobby | Schedule Type: Temperature 33 N R N " 3 v B
Default day profile.
Hotel Cooling Schedule DPU
Office
Lower Linit Upper Linit:
Mouse over harizontal line to set value
100
Design Day Profles
85.7-
Summer Feb
Winter 714 3 a n W A a a
Run Period Profiles 4]
I Priority 1 74
€
Default 425
Hotel Cooling Schedule <
Ruleset 2.6+
I 1 Mar
Hotel Ctu;;iwg Schedule < 14,3 a a n w ] a a
Hotel Cooling Schedule < ) T T T T T
Ruleset 10 0:00 00 8:00 12:00 16:00 20:00 24:00
v
r— ——————————— -\ - ‘ 15 Minutes ‘ | 1 Minute
1 1
1 Drag From Library 1
1 1
1 1
e = b
m — : a : : : : n
L[ [ | .

EoEEREEPE(= (@0
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Schedule Sets Schedules

~ Jan
Office Bldg Equip Lobby < Schedule Name: |Cffice Bldg Licht Schedule Type: Fraction P
a a W oow
Default day profile.
Office Bldg Equip Luandry « o
Office Bldg Equip Ref « Type value and press enter: 0.1
1

Office Bldg Equip Room « |
e ———
Office Bldg Light v 0.719
Design Day Profiles 0.574

Summer

Winter B
Run Period Profils 4]

0.2

Priority 1

Priority 2 0,14

Defauit

T T T T T
Office Cooling & - 0:00 400 8:00 12:00 16:00 20:00 2400
Ruleset v
H | 15Minutes | | 1 Minute |

MW A.12 3188B8ANTN Office Building Equipment

T
St sen || sceaves
Office Work Occ L] Jan ~
Schedule Name: |Small Office Bldg Equip Schedule Type: Fractional
i a w w4 a a
Small Office Activity « Default day profile.
IR ER R
. Lower Limit: [0.00 2] Upper Limit: [5.00 ) 9 0 | 1| 2| 3
Mouse over horizontal line to set value 16 17 18 13 20
: 1
1 | | Desion Day Profies 23 [ 24|25 |26 |27
Summer A
0.86-]
[ 131 Winter Feb
= a w o ow a4 a =
=1 | | Run Period Profiles 5] 0.714
IE 1 2 3
Friority 1 05 e s | e I n
|| Priority 2 13|14 15|16 |17
—
Default 0.43- 2 |22 |23 | A
BH—— ERE
—
@ Small Office Bldg Occ bl 0.29+ ‘ ‘
[~ Mar
 [aen] || P — < 014 a a m o owm A a =
— 1|2 |3
x T T T T T 3 7 8 El 10
[~ | | smal office Htgsetp - 0:00 400 8:00 12:00 16:00 20:00 2400
G B[] |w
— i | 15 Minutes | | 1minute | 0 | un |2 |23 |24
g 27 28 29 30 31
[~
e -
Apr
—
m 3 a n n L) a 2
b L[ [ [ M.
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MNN .13 smam’é‘ﬂwﬁw Construction Sets

T corenucion o [ o [ e

—
001 Thai Default Mame
Constiuctions 001 Thai Default Constructions |
001 Thai Default Exterior Surface Constructions
Constructions Hotel
walls Floors Roofs
0 N el W
—] 189.1-2009 - €21 - (r ) [ W — 1)
Office ! omaiei @@y & 41Thai ') | BRI !
0 : wall : : Exterior Floor : : Glass Vool :
B 18012009 cz2- M- - Bl TP -
Office
] Interior Surface Constructions
__,I ﬁn:ﬂ 189.1-2008 - C73 - Walls Floors Ceilings
ofic ||| mmmmmmmmm e e e
[ - (= N (e = 1)
—1 1 25 Thai Interi 2 24 Thai Interi ] 22 Thai Interior ]
] 189.1-2009 - CZ4 - 1 [ Partton o % Foor 0 Ce«hngal o ]
| Office I 1 11 |
@' S ————— e 0 -
Py ﬁn:ﬁ gf’;imm{ﬁ - Ground Contact Surface Constructions
rJ Walls Floors Ceilings
x ﬁmﬂ o fr 03 Thal Precast jl |r_ -\I |r_ -\I
5 Office [ gl;nm;gtg wall J : : [ g;hﬂi coor o} : : [ éﬁummm oJ :
| 1 11 1
E‘ L S — O | S —————— -
1 Exterior Sub Surface Constructions
@ Fixed b Doors
el T ey | e __________
m Irf ﬂ\h_ﬂ ﬂ Irf 32 Ihat ﬂ Irf ) ﬂ
| o Em e i e BEn . O

[ 189.1-200 - Office - BreakRoom - C21-3 Electric Equipment Definition ]

Design Level: Watts Per Space Floor Area:  Watts Per Person:

[ | v [4s.007090 | wim® [ | Wfperson
Fraction Latent: Fraction Radiant:

[o-000000 | [o.000000 |

Fraction Lost:

159, 1-2008 - Uthes -
BreakRoom - CZ1-3

Electric Equipment __U-UUUUUU
e

184, 1-2009 - Uthee -
BreakRoom - C24-8
Electric Equipment
Nofnitinn

184.1-2009 - Uthee -
ClosedOffice - €213
Electric Equipment

Refinitinn

189, 12008 - UTnce -
ClosedOffice - €748
Electric Equipment

Pafimiinn

159, 12008 - UTnce -
Conference - CZ1-3
Electric Equipment
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M A.15 T18azBeanTh Space Type General

1 1
Drop Measure
! Space Type | general Loads o Custom
| 1
L _4
Filter: Lozd Type
Show all loads |
Space Type Name | /1 |
feyn)
b Rendering Color Default Construction Set Default Schedule Set Design Specification Outdoor | Space Infiltration Design | Space Infiltration Effective Leakag
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MNN .19 518@3@8@1%13!}1 Run Simulation

.-y | Show simuztion |
-

Updating Shadowing Calculations, Start Date=09/18

Continuing Simulation at 09/18 for RUN PERIOD 1

Updating Shadowing Calculations, Start Date=10/08

Continuing Simulation at 10/08 for RUN PERIOD 1

Updating Shadowing Calculations, Start Date=10/28

Continuing Simulation at 10/28 for RUN PERIOD 1

Updating Shadowing Calculations, Start Date=11/17

Continuing Simulation at 11/17 for RUN PERIOD 1

Updating Shadowing Calculations, Start Date=12/07

Continuing Simulation at 12/07 for RUN PERIOD 1

Updating Shadowing Calculations, Start Date=12/27

Continuing Simulation at 12/27 for RUN PERIOD 1

Writing tabular output file results using HTML format.

Computing Life Cycle Costs and Reporting

Writing final SQL reports

EnergyPlus Run Time=00hr 01min 14.13sec

Processing Reporting Measures.

Applying OpenStudioResults
Result: Success
TInitial Condition: Gathering data from EnergyPlus SQL file and OSM model.
Final Condition: Generated report with 21 sections to ./report.html.
‘Warn: EnergyPlus reported area is 1823 (m“2). OpenStudio reported area is 2540 (m~2).

Gathering Reports.

Completed.

Run process finish.wa. wi.o. 2 09:59:17 2020

run finished

Start save project we. w.g. 2 09:59:18 2020

Finish save project success we. wi.o. 2 09:59:18 2020 v

Reports: orpa o e v v | ] | i | [SPRC
Monthly Overview -
= Model Summary m [ |

w table

Annual Overview

Monthly Overview 1

Utility Bills/Rates

Envelope

(T(2(8

Space Type Breakdown

Space Type Summary

Interior Lighting Summary

Plug Loads Summary

Elcticty Consumptian (W)

Exterior Lighting

Water Use Equipment

HVAC Load Profiles

Zone Conditions Jan Feo Nt Ao nay un ul Aug se0 oot Now Deo
Zone Overview
Zone Equipment Detail

Air Loops Detail
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Siam Green Engineer Co.,Ltd.
Heat Pump, Solar Cells, Hot Water System, Swimming Pool System

Products  ProjectReference  Service  Aboutus  Calendar  Maps  Contactus

Solar Hybrid Heat Pump  DATA Manual Download

€BACKTO SOLAR HYBRID HEAT PUMP.

i SGE Solar Hybrid Heat Pump model All In
One

120.000.00BCall for price ! aaunusimuaztayawiugs : 08
6660 3200

SOLAR HYBRID HEAT PUMP

'MODEL SGE ALL IN ONE HEAT PUMP3.6kW0S0

MODEL SGE SOLAR FLAT PLATE 200
INSTALLATION , OPERATION , MAINTENANCE AND
ERVICE MANUALS 1.Solar Flat Plate 200 liter per day and

2.Allin one heat pump 350 liter with 0,89 kW input

Solar Hybrid heat pump have 2 part energy

which use for Villa and home use can supply hot water 60 degree Celsius with basin 2
units room usual

or 7 persons can use shower. which leadership with environment .

Solar Hybrid Heat Pump
: Solar Hybrid Heat Pump

A https://siamgreenengineer.com/product/sge-solar-hybrid-heat-pump/
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/viaam LED T8 Tube ECO 8w, 9w, 16w, 18w, 22w wadlaw, aa'law, 1050 EVE

aam LED T8 Tube ECO 8w, 9w, 16w, 18w, 22w LaEl
lavi, aa'lavi, 2asulhvi EVE

usia 25 u i wiia 50 #u _ it 75 fu _
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TR https://www.boonthavorn.com/lighting/bulbs/led-bulbs
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