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NUSSARA MANA: IMPACT OF COOLING SET- POINT ON ENERGY USE OF

BUILDINGS WITH VARIOUS INSULATIONS. ADVISOR : ASST.PROF. ATCH

SRESHTHAPUTRA, Ph.D., 148 pp.

The objective of this research was to study the effects of a cooling set-point on
energy use(cooling energy) in office and residential buildings located in Bangkok,
Thailand. This research was conducted by developing reference buildings(office and
residential) based on information from a survey of space planning. The cooling of
buildings was simulated with VISUAL DOE 4.1 software in order to learn the baseline
energy use index for each buliding, Once this was done the cooling energy of the
buildings was simulated under the variation of an envelope system, using the overall
heat transfer coefficent of insulation(U-value) and insulation materials, window to wall
ratio (WWR), the number of operating hours of air conditioners, cooling set-point and
internal heat gain and it was compared with the baseline energy use index. From this
calculation, it was found that the cooling energy for both of the buldings decreased
when increasing the cooling set-point, and it also decreased with the WWR and U-
value. In addition, various extream conditions were investigated, namely the U-value
was lowered significantly, while the internal heat gain was increased to a high point. The
simulation results revealed that cooling energy was not significantly affected by the
WWR and cooling set-point for these extreme conditions. Moreover, for the residential
building studied the cooling set-point of 27 °C was found to be the most effective for
reducing the cooling energy in all WWR cases. For the high-WWR official building, the

cooling set-point of 22 or 27 °c provided the highest energy-saving potential, while

the cooling set point of 23 or 27 °C must be applied for the low-WWR office building in
order to obtain maximum energy-saving potential.
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LIANLALIANU, WU 5.
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- awuiuanNdaulaiaglaa (Cellulose)
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R=1/C

W R AR AMNITFANLNNUANERN (Resistivity: m K /W)
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2.1.3.7 ANAAIN5AU (Thermal Capacity)
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*Gratia E., A. De H, Are energy consumptions decreased with the addition of a double-skin?

Energy and Buildings 39 (2007) 605-619.
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"®Hama N. Double versus single skin facades in hot arid areas, Energy and Building 40(2008) 240-

248.
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Energy 27 (2002) 353-368.
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Occupart Densty [fg2g — m/person
Hesing Tenpesaae Gt <] 162 |
Cooling Tempesatee. [GrciT <] | | Oceupant Detais
SencbleHeat Gan [574  W/petscn R —
s:ms":“: . LatertHouGan [557 | Wipsnian;: | Week Type [Mon, Tue, Wed. Thu. Fi S, Sun. Hol ~l
omestic Hot Water - |
EndDste < | Dec3t
e — ‘ A ] Dec add
Outside A [Giioa = Day Schedules
T
o Note may be Edt Day Sch
PU Temperatre oy =] | occupancies Any change to a schedde wl mpact 3 el
occupances thaing the schedue. To Cieate a new s
PIU Temperature OIPIU schedho, peae cick the Schedue: Drganer
Mondsy Tuesdsy Wednesdsy  Thusdsy
[Edt Selected Schedude]  Scheduies Organier | Cancel | oK I
=—_—
i

riday Satuday Sundey Holiday.
Note: Day schedules can be diagged and driopped.  DSName:

Name
OffPILWD Hidnight Midnight

Schedule Type

Temperature . I

Day Type

Monday ']
Fived [T Show Scale |

35 35 35 35 35 35 35 25 2525 25 25

Cancel |

AW 3.16 WAAINIIANNUA Schedule editor 1a9LATaYL5URNNATWANANTE1TNIU
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a1A198119n9uNn 11T Baseline Tun1sdnmn Avualiidgunginielu
dly dl o 1w = a & ] o ° o A
AunFuaniAwiniy 25 esAradas Waldonulugisaiiieusesdninauae

7.00 14 18.00 WIANT wanAWNLRMUe Hgumun Rt 35 asdaaLTes

6) Zone

= D o A o a T
Lﬂunq?ﬂ'ﬂumﬂyj@Lﬂﬂ')ﬂ'i_lﬁ'qﬂ@::l,’ﬂﬂﬂm@ﬂ LLm@gwuVlﬂﬁ'U’ﬂqﬂqﬁ

File Edit Al i Sil i Organi Tools Help
0 Project | Blocks | Rooms | Facades | Systems | Zones
= List of Conditioned Zones (4)  Area: 300.0 m? Occupancy: Office
=] Thermostat Type [Proportional hd
QI Throttling Range [ T
@, Min Flow Ratio [T
& Supply Ai Outside Al
e, | & Let Program Size " Total Flow 583
? € JoalFlow [0 " Flow/Person  [594
j [—_I' @ C Flow/Area [0 @ A ChangeMri [05
peh " Air Change/Hr|0 C Fra 0
Sys (RHFS): System_2008 )
I~ ExhaustFan [~ Baseboards I~ Zone Reheat
Flow units are in Vs, and afea is in m?. Edit Defauts | Apply Defauks
Show3D View |
C:AUsers\Adminisirator\DesktopAifice?Otfice7.ph | Base Case - Use Existing Input Fle| X =75 |Y=13 | SIUnks  0B/01/2013

A 3.17 LAnAnEieni9tanen lullsunes

11d1199A149 Zone ABIANIANTRNINGIU

3.2.2.2 N19451921ANSNNAIAEIAN9D4 (Baseline)
duFueanAnnenAadnedetiniseanislunisdseananalullsunsuianus
840 neadAnENeliRewlasneuanIAImN319R 4.2 Ineianisdiulasudanuiis Jan

v 1 v !
nsvan Janauiu dndsuteilasaiuiniiy uazanuninialuinunliuainia
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1) Project

| 4 4 dl o o al/
Lﬂuﬂ’]ﬁ‘ﬂ’ﬂuﬂ]@ﬁ;{@LﬂF;I’Jﬂ'i.l@ﬂ'i:fm?.ﬂﬂ\mqEIﬂ’]WVI’ﬂ‘JJ"II@\?’ﬂ’]ﬁ’]ﬁ‘

Tools Help

Blocks | Rooms | Facades | Systems |  Zones |

Froject Name |Residental Building Eneray Analyst [Nussara
Address |
Description |DEFAULT SI UNIT TEMPLATE -

EraBuit [1989 to present Front Azimuth [1g0 degrees
Climate Zone [prKag v Add Site Elevation g m
@ Holiday Set [None = Discount Rate [5 %
North

Project Life Cycle [20 years
Energy R

D
=]
El
q
s
a,
ki

# of Meters Utilty Rates

/B[] [oeaiEechae 5

L- Fuel[one

Building statistics [accurate after simulations are run. Area in m?)
Gross Floor Area: 209 Conditioned Floor Area: 190
Window Area: 72 Skylight Area: 0

Overall Window-wall-Ratio: 27.4%
North WwhR: 35.4%
Refresh 30 Image | Show 3D View per oty Wiipedds

BaseCase |X=42 |Y=23 |[SlUnts [16/01/2013

A1 3.18 wansansauenistleuanlultlsunsnludiuaesAnds Project 1e981ANRNANAE

2) Block
< 4 4 d‘ o o v 1 o
Lﬂuﬂ’]?ﬂ’ﬂu"ﬂ‘ﬂi}l}@Lﬂil’lﬂ']_l@ﬂ‘lﬂmzﬂ’]\ﬂﬂ?\‘i@?’]\wﬂ\‘iﬂq AT LTU VAR

UAIAT TAAN AUINTU uazAINgI luAazdUNMUARIL

4

Tools Help
Project | Blocks ] Rooms | Facades I Systems | Zones

mLHAMFENUT B
Name [Floort  Arealexcluding floor multpler): 88.53001

List of C

%JCKS Floor2 Roof |Conc 4in. noinsul, 30% abs. v

Floar | Simulated Slab =y

Int Floor | Simulated Slab ~

@ Partitions m
North

Zoning | Custom Black A

Level |Level 1-Bottom A

Number of Floors |1
Floor to Floor Ht. |3

Plenum [~

E= s & END

EditDefaults | Apply Defaults

Refresh 30 Image Show 3D View Dimensions are in meters.
b

| C:AUsers\Administrator\DesktopiHouseSimihouse.gph Base Case %X =9 ‘Y =5 ‘ 51 Units ]16/01/2013

A 3.19 anmauznistlanan lulilsunsnlugauaadnndd Blocks 28981ANIWNAAtITLWA 1
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i} VisualDOE 4.1 - Residental Build
File Edit Alts i imulati Organi: Tools Help

Project | Blocks | Rooms | Facades | Systems | Zones

mLHAFNUT ©
Name [Floow  Aea (excluding floor multiplier): 120.51

Listof  [Floorl 1~ Constructions

ctio
g;wks Roof |Conc 4in, noinsul, 30% abs. v

Floor | Simulated Slab 753
Int Floor | Simulated Slab 7
Partitions m

Zoning | Custom Block 2d
Level |Level2 A

Number of Floors |1
Floor to Floor Ht. |3

Plenum |~

Edit Defaults Apply Defaults
Show 3D View I Dimensions are in meters.
=

C:\Usels\/-\dministratov\Desktop\HouseSim\house.gphr = : Base Case ;X =4 Y=-8 ‘ SlUnits 1670172013

AT 3.20 wanaanenizni1tlauen lullsiunsuludauaasnnds Blocks

YAIDNANTNNDNALITUR 2

3) Room

'
a o

dunstlendeyainaaiuainsldndanuluwsiasiuin duiu
o o 1 A d” dl 14 1Y v (9 ¥ 0”
Room 28481A19WNa1Aagnutatnnisldauiunlaun Hesueu fesfunan feaun

PRIATT LAZAIUNILALIRIANAT

Funal Wi ugsgnanldneluaiais

6

- Yiegue 1 vaan Fluorescent  36+5 ARFX2 391 82 RG]

&

- fiaguai 2 Muaan Fluorescent  36+5 JRAX2 391 82 TMA
- 199uURw 3 Fluorescent 36 MM X4 990144 TR6
- #esfuwan Fluorescent 36 9RA X2 99N 72 TR

6

- ARIATIHNIUAIUNT Fluorescent 36 956 X 4 391144 56

- To9n19Leu Fluorescent 36 9RF X2 99N 72 AR6
- %8411 1, 2, 3 Fluorescent 36 9MA X 3 §9N108 3m6

- TnanaAundinigule Fluorescent 36 958 X2 998 72 9516
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BanalwidhainglnsalWiaeluaians

U
- YFedueu 1
M39AIR 1 LATag 210 AR5 293 210 A6
N N
M39AIR 1 LATad 210 3R6 293 210 SA60

594 210 R6

- fiegueu 3
MIVANR 1 1ATD9 210 506 9931 210 M5
AANNILARS 1 LATEY 696 SRA 59N 696 HH

LATRSANILANAIIE 1 LATAS 15 A6 994 15 SR8

991 1,131 Im8

- iesfuuan
WoanAalAe 1 1seq 60 TS 994 60 TF8
syl 1 (At 210 AR5 591 210 TR
wireadesagale 190 1000908 99w 1000 s

$94 1,270 MR

4 o o

- YesATa+TULlTEnIuanIg

Fifi 6.4 a1 6] 71 3m5t 994 71 06
wnlulagion 1 1sea 850 Shs 993 850 TR
wdeyedinn 1 1ises 500 306 998 500 060

991 1,421 1016
- finatin 3 eq
Hrearinuandusns lsifgunsodlniin
FAR9vNLNg N 2 LAeed 1,000 908 X 2 998 2,000 308

- Toannadiuduans 0 Jme

v
- Toapnadnduuy 0 Jns

N9 kU luanAlg

Tuntiaznanananisldennandy nnsldawnaaiu Wi uaeasng

! v 1
waz inginsnl Tnanielunileandindiuinisleununnsteiuly Taaazyinnisauun
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nslderuiu dusssuni Jwand Suaiiad wazduuge Tnadanwaiznisdouniailuas
a A v 1 £ t?/l v 1 U o :; 1
NTAD N7 I U IRAIURRIUBUT UL LAZNIT MW I UAIWITD9FUTDIRINTUAIY Tag
[ o n’: [~ dld v 1 1 A dl 1
anAsnanAativaziiiuanmsninis Meudaulug luneunatsaudsldivasunn
N R ARV R IR

Descrption

Twe |Fraction vl
Foosd [~

Concd | ok | GarfmH |

lnwll

Seasons

JFMAMJJASDND
Week Type [\y/eekdays. Sat, Sun. Kol

End Date __l_ - _]D¢c31 l

Day Schedues — —

i ll.rl“”‘”‘“

Note: Day schedules can be dtagged and diopped  DSName

A 3.21 nanegzazinan luniald i uaaadna lunsasina ARnandel

) Day Schedule Edtor 2
Name

[Day5ch WD - Lights - G Midright BAM Noon 6PM Midright
Schadule Type

Fraction -l

Day Twpe

Fiy [T ShowScale ‘
Cl.l. “lll.'ll.l |

9O 0000 2030000000 0 0 30 9 %0 % 806030

A 3.22 wanaszeizinan N3l i waadna lunsasn e ARnandel



21295U7INAN FULANT TueTing Lariunen

- ansldauagaalE A

Neme [Equp -G
Description [

Tye IFlaﬂion
Fived |~

Cancsl | 0K

Week Type |v/eekdays, Sak. Sun. Hol

ErdDate ([ __JDec3’l Add I

Day Schedues —
:I' E f;‘ EdﬂDaySch]

Copy Image

kdays Saturday Surday

Note: Day schadules can be diagoed and diopped  DSName

A 3.23 nanaszazinan lunisldiazasd Wi luusaz i nwnan A

Name
[DaySchWD -Eaqup - G Midright
Schedue Type

Day Typs

I'-‘-'»s-.-i day v I

¢ [T ShowScalke

@00 2% 3

35853838 535355535”10”

afafafafafalafajafajajatafafajajalajajafalalala]
i3 R £7 K7 £2 £ £3 K3 K3 3 K5 157 £ 53 K3 K3 £ €3 K3 £ £ £ K3 K3 |
o T o e ek e e e e e

A 3.24 wanarzsizinan N1 liasasld N luusasina NWna AaaeaduassNmn
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Name
DaySchSat-Equip -G Midnight
Scheduls Typs

lFu achon v
Day Type

wed I ShcmSc&l

555!5”» (4] »n

Name

IDwSeh Sun-Equp-G Midraght
Schedue Type

Day Type

I‘.--,r day vl

¢ [T ShowScale

3535535 WS 3 8¢ $ 35 Www2020% %

SR

FlouFFF[‘FFFI"I—I—FF’F—F!—FI—I—FI—I—FFF

A 3.26 nangszazinanlunisldiasasld N luusazriianwnalAaaaduaning
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DaySchHol  Eque -G Mudnight

| Schedule Type

Frachon v

Day Type

Holday v

[T ShowScale

$ 53353 NVYLVBBNS 5SS S WMWY S

[ % o

N 3.27 uaasszazinanlunisldiasas g Wi luwsasuianinanAaaasdumes

174 (>4 1 v
N5 WA UL ULARZ AR

3 1 b4
FUANLTZNALAIE

1.

2.

faesuan
B nlinuasadng 72 Sns
Light to Space Wiy 1
asnnlnilngunsal 1,270 a6l
UL 19 4 A
AnnsdFuennid
nisldenuiluniseganduaenululpganis
Bnaunnsiduaesan Aty 0.2 air-change: hour
laifinnnanzgeadlafnuu (Sky Light)
13Jﬁmiﬁmmnguumw1uLLmﬁmiuuﬁ (Daylight Control)
TONNNSLAY
ARl LAa91 72 Sh6

Light to Space Wiy 1

54
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- AU U 4 Y

- Jnnsdfuennnd

- msldeudunisegendavesrululasanig

- 1Buunisduaesanndyingl 0.2 air-change: hour

- laifinnsianzdeadadnuuu (Sky Light)

- 13JﬁmiﬁmimuummmLLmﬁmiuu"ﬁ (Daylight Control)
3. Af + Fudsgniueung

- Andrnlnugeddng 144 dme

- Light to Space winfu 1

- sunnulnihgingal 1,421 dael

- AU L 4 AU

- Hnnsdfuennae

- mseudunisegeandavesrululasanig

- iBuinnisiaiuaesannidmingy 0.2 air-change: hour

- lslfnnnenzgeadlafnuu (Sky Light)

- TdEnsRnfssEULAUANLAER IUIE (Daylight Control)

File Edit i i i (o] i Tools Help

O Project |  Blocks | Rooms | Facades | Systems | Zones

= Name Area (excluding floor multiplier): 83 m? Zone Totals*

=] conditionfloor1

éj m List of Roorms (8) LPD |3.487  w/m? 287.99 ‘Watt

Q g:g; Light to Space |1.00 [Fraction)

Eedo EPD [32583 Wi/m?  [26310 Wat

= conditionfloor] .

a hallfloor2 Oce. Density [20.60  n?/Person [4.0092) people
we2floor2 I—_I
wefloor! Zone Type | Conditioned -

? wefloor2 Occupancy | Living room -

3D||jLevel j' Narth @ Infiltration |0.20 air-changes/hr

Skylight [~
Daylight Control | None -
Level: 1
Block: Floor1
Process Loads Edit Defaults I Apply Defaults
Show 3D View |
C:\Usershddministrator\Desktopt\HouseSimshouse.gph \Base Case §X=-7 Y=:1 \SI Units  20/02/2013

A 3.28 naneaneiznstlaueaadllsunsu lugiuaaand3 Rooms

(#ie95uUnan Tnan1ahu fe9nswasiieesulseniuenng
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4. Hestinuan
- dnnlninuasadne 36 Tme
- Light to Space Wiy 1
- A1 EPD (Electrical Power Density) Winfiu 0 3R8I6RANT19LNAT
- AUl 1 Ay
- ld@nnsdfuenaa
- msldeudunisegenduvesaululasnis
- 1BununnsduaesannAyinGl 0.2 air-change: hour
- ldfinnsnzdeatladnwuu (Sky Light)

- TRnsRnfYssUUALANLAIEH LR (Daylight Control)

R Viswoo0E 41 RSl Bolang =)
File Edit Alteatives Simulation Organizers Tools Help |
0 Project ] Blocks | Rooms | Facades ] Systems | Zones
= Name Area [excluding floor multiplier): 6 m? Zone Totals*
=] wefloor
a = List of Flaoms (8) LPD[600  wim? [/ wat
@\ gzg; Light to Space |1.00 (Fraction)

Een EPD [000  w/m? Watt

i) conditionfloor!

Q hallflocr2 Oce. Density {6.00 n?/Person |1 people

i T =
? wefloor2 Occupancy m
3D||JLevel 1 = i @ Infitvation [0.20  air-changes/hr
Skylight [~
Daylight Control | None v
Level: 1
Block: Floorl
Process Luadsl Edit Defaults I Apply Defaultsl
Flefiesh 30 Inags | Show 3D View |
C:AUserstAdministiator\Desklop\HouseSimshouse. gph [BaseCase |X=20 |Y=10 |SlUnts [19/02/2013

AT 3.29 waAan®uEn19tlaueae9llsunsn lugauaedA1ga Rooms (Fatinduan)
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Fuangilsznaufqs

1.

ARIUAU 1

A1 LPD (Lighting Power Density) iU 3.5 JmpAAAT.4N.
B WiLgaddng 82 Sms)

Light to Space Wi 1

AN EPD(Electrical Power Density)\infiu  8.99R#FAAT.N.
(FunaulWingilnend 210 36

AU 1 1 A

AnnsdFuennie

nsldaniiiunisegandevasnululasenig
BN TR AL 0.2 air-change: hour
lafinnsianzdaatlafnuu (Sky Light)

ldinsfinAsszuLAIUANLAISRTWIR (Daylight Control)

Project I Blocks | Rooms | Facades | Systems I Zones

Name Area (excluding floor multiplier): 24 m? Zone Totals*

Bed!

List of Rooms (8) LFD |3.486  w/m? 81.9900 watt

o Light to Space [1.00 (Fraction]
EPD |8.929  W/m? 210,010 Watt

:I' North @ Infiltration |0.20 air-changes/hr

conditionfloor!

halfloor? Occ. Density [23.50  n?/Person [1.0008¢ people
xﬁﬁ;lgﬁIZ Zone Type WL]
wefloor2 Occupancy |Bed room A

Skylight [~

Daylight Control lh

OpentoBelow [~

Level: 2
Block: Floor2
Process Loadsl Edit Defaults | Apply Defaults |

Show 3D View |

C:\Users\Administiator\Desktop\HouseSimshouse. gph [BaseCase |X=22 |Y=T1 |SlUnis 20/02/2013

AN 3.30 wamanEen1stlauAnvedilsunsnludiuredAds Rooms (Hiadauai)
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2. $inaUau 2
- A1 LPD (Lighting Power Density) Wil 4.3 3RARARAT.N.
B WinLgadIng 82 Sms)
- Light to Space Wiy 1
- A1 EPD (Electrical Power Density) Wiy 11.1 Jpi5@69.4.
(Buaslniinginend 210 3we)
- AUl 1 Ay
- fnnsdfuennnd
- msldeuiunisedenduvesaululasnis
- Lﬁuﬁmﬂﬁ?"fQ%mm@\iﬂﬁﬂﬁﬂLVi’]ﬁu 0.2 air-change: hour
- lsifnnsanzdeatiafniuu (Sky Light)

- lidnnsRnfsssuUAUANLAIEH TUIR (Daylight Control)

Tools 7

0 Pioject |  Blocks | Reoms | Facades | Systems | Zones |
= Name Area [excluding floor multiplier): 19 m? Zone Totals*
[=] [Bedz
@] | ] List of Rooms (8) LPD |4339  w/m? 82.007° watt
@, _] LEY Light to Space |1.00 (Fraction)
EW: Bedaf EPD [11711 w/m?  [209.99 Watt
% | conditionfloarl e
a hallfloor2 Occ. Density [18.90  n?/Person |1 people
xzﬁggﬁ'z Zone Type |Conditioned -
? wefloor2 Occupancy ,m
3D :l' Notth @ Infiltration |0.20 air-changes/hr
Skylight [~
Daylight Control | None -
Open to Below |~
Level: 2
Block: Floor2
Process Loads Edit Defaults Apply Defaults
Retiesh 30 Imsoe | Show3D View |
,
C:\Users\Admin \DesktoptH imhouse.gph BassCase |X=21 |Y=1 Sl Units %20/02/2013

AN 3.31 uaaaaneuznislauaAnreallsunsn ludauredA1da Rooms (H4140142)
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3. $a9tin 2

B

AN LPD (Lighting Power Density) Wiy 5.3 1R8N
B WinLaadIg 36 Sm6)

Light to Space Wiy 1

AN EPD(Electrical Power Density) infil 0 3556867, 4.
AU 1 1 A

laifinnstFuennae
nisldsuiluniseganduaenululpgenis
Brnannsiadaaesannawingy 0.2 air-change: hour
lafinnaianzdaadafnuu (Sky Light)

v
TddnsRnfvsUUALANLAEH IUIR (Daylight Control)

VisualDOE 4.1 - Residental Building

izers Tools Help

S =9 ,@'ﬂj,@l@ﬂﬂ,l]
L]

Refresh 3D Image

Project |  Blocks | Rooms [ Facades | Systems |  Zones
Name Area (excluding floor multiplier): 7 m? Zone Totals®
lwc?flool?
| List of Rooms (8] LPD |5333  wi/m? 35.997 watt
g:g; Light to Space [1.00 _ (Fraction]
= N EFD [000  wi/m? wat
hallloor2 Occ. Density [6.80  n?/Person |0.9926. peaple
wefloor] Zone Type |Unconditioned -
wfloor2 Occupancy |Bed room v
Infiltration {0.20 air-changes/hr
Skylight [~
Daylight Control |None -
Opento Below [~
Level: 2
Block: Floor2
Process Loads Edit Defaults | Apply Defaults
Show 3 View |
t
[BaseCase [x=4 |Y=16 |[siUnts [20/02/2013

C:\Users\Administrator\D esktoptHouseSimthouse.gph

1 ¥

AN 3.32 haAANEEN9tlauAn 199l sunsn g u1e9AE3 Rooms (Ha91in)
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AN LPD (Lighting Power Density) Winfil 5.76 GRsFaMAT.A.

(WBunaulWiluaaddng 36 Sms)

Light to Space Wiy 1

AN EPD (Electrical Power Density) infiL160 1RsB8AT..

(Bunaslnilnginend 1,000 d66)

o 6 ¥
U e 1 A

- dfnnsdfuennae

- msldeuiunisedenduvesaululasnis

- 1BuunnsRdNeese N AWINAL 0.2 air-change: hour

- lsifnnsanzdeatiafniuu (Sky Light)

- lidnnsRnfsssuUAUANLAIEH TUIR (Daylight Control)

tal Building
File Edit Alt imulation  Organizers Tools Help
0 Froject | Blacks | Rooms | Facades | Systems |  Zones
= Name Area [excluding floor multiplier): 6 m? Zone Totals*
(=] lwcllom?
a I List of Fiooms (8] LPD 576 wim?  [3B  wat
I Bed!
@, J Bed? Light to Space |1.00 [Fraction)
[= Bed3 EFD [160.00 W/m?  [1000  ‘Watt
i) {conditionfloor1
Q hallfloor2 Oce. Density |6.20 n?/Person |1.0080¢ people
agﬁgzﬁﬂ Zane Type |Unconditioned -
? Occupancy |Bed room &
30 j‘ North @ Infiltration |0.20 air-changes/hr
Skylight [~
Daylight Control | None -
OpentoBelow [~
Level: 2
Black: Floor2
Process Loads | Edit Defaults | Apply Defaults
Fetiech 20 Imaae | Show 3D View |
b

C:A\Users\Administrator\Desktop\HouseSimthouse.gph

BaseCase |X=22 |Y=22 |SlUnts [19/02/2013

AN 3.33 wamaaneien1stlanAnvedilsunsnludiuuesads Rooms (Ha9iin)
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5 Ma9uaL 3

AN LPD (Lighting Power Density) Wnfiu 3.2 1RAAAAT.N.

(WBraulWiluaaddng 144 Sms)

- Light to Space Wiy 1

- A1 EPD(Electrical Power Density) 1Infil 27.1 1BIAHDAI.N.
(Buasnilnginend 1,210 d66)

- AUl 2 Ay

- Ansdfuennnd

- msldeuiunisedenduvesaululasnis

- Lﬁuﬁmﬂﬁ?"fQ%mm@\iﬂﬁﬂﬁﬂLVi’]ﬁu 0.2 air-change: hour

- lsifnnsanzdeatiafniuu (Sky Light)

- lidnnsRnfsssuUAUANLAIEH TUIR (Daylight Control)

File Edit Alteratives Simulation ~Organizers Tools Help |

(] Pioject | Blocks | Rooms | Facades | Systems |  Zones
= Name Area [excluding floor multiplier) : 45 m? Zone Totals®
[=] Bed3
@] | : List of Rooms (8) LPD {3231 wim? 144.00¢ Watt
@ J gzg; Light to Space [1.00 (Fraction)
= : EPD [25376 wi/m?  [113100 Watt
'ﬂ:: conditionfloor1
a hallfloor2 Oce. Density (2230 n?/Person |1.9386¢ people
azﬁgz?{z Zone Type | Conditioned >
? wefloor2 Occupancy I—m
30 :]" North @ Infiltration |0.20 air-changes/hr
Skylight [~
Daylight Control |None -
Opento Below [~
Level: 2
Block: Floor2
Process Loads Edit Defaults | Apply Defaults
Fefiesh 20 nag= | Show3D View |
C:\Users\Administrator\DesktoptHouseSimshouse.gph BaseCase |X=21 |[Y=8 ‘SIUnils 120/02/2013

AN 3.34 uaaaaneuznislauaAnreallsunsn ludi A9 Rooms (Ha41a13)



6. Toaniasiu

(WBuaulWiluaaddng 72 Sms)

Light to Space My 1

A1 EPD (Electrical Power Density) Winfiu O Jr6isa59.4.
U U 4 AU

TadfinsdFuannie
nsldsuiiunisegenderesnululasenig
Lﬁu’]mmﬁﬁmmmmmﬁﬁu 0.2 air-change: hour
laifinnnanzdeatlafnuus (Sky Light)

TidnsRnAIssLLAUANLAIEH LR (Daylight Control)

File Edit ives Simulation | O

e Mool ATy

D Project l Blocks ] Rooms | Facades | Systems | Zones

= Name Area [excluding floor multiplier): 21 m? Zone Totals®

=] hallfloor2

é_' | | List of Rooms (8] LFD {3509 wim?  [72.004 Watt

@, J g:g; Light to Space [1.00 [Fraction)

X B EFD [000  wim? Watt

IB:l conditionfloor! -

Q. Halfioar2: Oce. Density |5.10 n?/Person |4.0235. people
Tl Zone Type | Unconditioned S0
wefloor]

? wefloor2 Deecupancy |House v

30 :I' North @ Infiltration |0.20 air-changes/hr

Skylight [~

Daylight Contral | None -
Opento Below [~

Level: 2

Block: Floor2
Process Loads‘ Edit Defaults I Apply Defaults

Show 3D View
I
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AN LPD (Lighting Power Density) Winfiu 3.5 SRABAAT.N.
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4) Facade
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HlunstleudeyaneiudAuaedanans THun Ansniztaaile
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Funisaastasitln daanlEnimid AAANTZAN FTUCNNU 1Ry

Q

Rooms | Facades || Systems |

FacadeWidh 40  Mumber Bays: 4

Spec. Method |Yy|xd Bay
Wal Const [Bick 10 cm

Ghang [Singe Ciear 6 mm

" Window Choics [3%55 single clear
BayWidh [10
Sil Height [35

Oriertationc
Window Area: 7.3
Dimensions &= inmeters. X116 Y. 00

Edi Defoubs |  Appl Defauls

 |BaseCase X=19 [v=23 [SiUnts 1m/2013

A 3.36 wansanmznistanen lulisunsulugiuaaannds Facade

YRITINUNND Al

Towe [i7a — |
Category IMus ~!
Library Items (220)

12" Brick wall uninsulated
12 CMU, 125 b, pattisly gt

CMU groured, 1n EIFS, 30% abe
CMU grouted. Int. R-30 Mil, 70% abs,
Simulated Below-Grads Wal

4" Conc,, RADVA, 70% ab
6" Conc., 70%
6" Conc . EIFS 0.5°, 70%
6" Cone., EIFS 0.5”, Ml fm R0, 70%
6" Conc.. EIFS 0.5 MU rm A1, 70%
Selected Item Description |

| Propery | Vahie | T
MName Brick 10 cm
Deaseiiption 3 ‘

ype wal =
NameDOEZ AsmlF ‘|
Udactor (W/m?.7C) 199
HC (kd/m?-2C) 19.37
Roughness 3
Absoplance 07 v

I
o

N 3.37 wanann9as1adaniianedganuyuluAida Constructions 1estinuiinen At



Bnck 10 em

Matenals

Classes
Description [— B__ |
Type [wat E:ﬁemu Frishes E@M
Roughnees (3 Tanured |
Inside Surtace [Non Refl Wal -l W
Entec Udaotor [ ‘s rrondele |
Qutside [—— I ArLayer 3/4in tod i, Verdical Wal
Emasity 109 M’::M Polstrens, Expanded, 125 -
Sketch of &
flait exterior) Comtmd:ml Skeich of Selected Matenal

e

R R

t
s
5
H
%
5
5
[
§
1
%
;
H
5
'
5
i
:
5
t
8
H
%
¥
"

ems (21
d_ch _shocb1_vt
D_Loe TintIG SISIB-\_shgm
Double Blus B/12/6 mm
Double Blus Argon 6/12/8 mm

Double Bronze Argon 3/12/3 mm
Double Bronze IG 3/6/3 mm
Double Bronze IG 6/6/6 mm
Double Clear 3/12/3 men
Double Clear 3712/3 mm
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Copy Sketch

Project Items (4)

Double Beorze IG 6/6/6 mm
(8] Green 6/12/6 mm

Delete IS"#BCI&USMU'VMG

. AddNew |

Selected Item Description

| Vaus

vis
DOE2 Description

Sngle Clear B
DO0E2 Glanng Library
6172

0815
095

0831
SINGLE CLEAR

Edl

NIWA 3.39 uanaN9asNdanNilinsvanlaredanAnsina e luAnds Glazing



5) System
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funnstleudieyaineaduscuuilfuennialuanang dusuinande

sruudFuenniAuuy Residential System Anuua lHRN13se U188 LLL

Natural Ventilation

AC Systems

O

J(,/////

Chick on system equipment for specifications.

System Featwes

3 2o b 6 e e b

W Nahural Verglation |
Nalural Venblation

System [5stem_3008
Tspe

I

Occupancy/Schadues |Living rocm |
System Era {13391 present ~|
Hetan £x F v~[”'wspm ;l
Corirol Zone | conditionfioce] ~|
Descnpbion a
5614 Defaull Sytens | Apol SystemDetauts|  Cancel | [ 0k |

N 3.40 wameansuznisteuan lullsunsueesAnds System aastinunnendy

dl | wdy dl o v 1 o [ 4 a
F1919N 3.11 °]]r.]\‘]L’]ﬂ’]ﬂ’]ﬁ‘iﬁ]‘wu%ﬂﬁﬂﬂ’]ﬂqﬁﬂﬂ\‘iﬁﬂﬂE‘]’]\?“]slu'ﬂ’]ﬂ’]ﬁ‘Wﬂ@’]ﬁﬂﬂ’W\‘l'ﬂﬂ

Operating hours

Function und | &amne | we | weyia | Ang w1f | enfime
POIUBUTULIL 22.00 - 6.00 21.00 - 7.00
FRIFULINTUAS 19.00 - 21.00 18.00 — 21.00




| & Day Schedule Editor

IUﬂF‘IUW‘D Bed Midnight B AM Noon 6PM

Midnight
Schedule Type
Temperature v l
Day Type
I\N‘eekday v l

Fized |7 Show Scale

Open Library
Cancel I

NN 3.41 UAASNIINIUUAAN Schedule 1897zuUUTURNNA

ANUFUTBIUB LT ULIUIRIA1 AN B Ae 11 UaTINAN

OffPIUSat Midnight BAM Noon EPM Midnight
Schedule Type

Temperature e |
Day Type

Saturday e I

Fixed [T Show Scale

Open Library |
Cancel

NINA 3.42 WAANNIINTUUAAT Schedule 199z ULLSUANNARIUSU

v
FaauauTuLLIa9a1ANTRNaNAe ludlanSannme
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B3 Day Schedule Editor

Name
OffPIUWD Living room Midnight BAM Noon EPM Midnight
Schedule Type
Temperature h I
Day Type
‘Weekday v I

Fiwed [~ ShowScale

Open Library
Cancel

AW 3.43 WARNNNTANNUAAT Schedule 1897z ULLS IR NN A

v
ANUFUNRITURINTUAN9TRIANAITRNBN Ael 11T UaTTN AN

‘B3 Day Schedule Editor

Name

]UlfPlUSat Midnight B4M Noon 6 P Midnight
Schedule Type

ITemperalure v '

Day Type

ISatuvday ']

Fired [T Show Scale

Open Library
Cancel

ANA 3.44 WAANNIINNUUART Schedule 197z LLILSUANNAZIUTU

v
PR95ULINTUANUB9D1AN TN A At IR S ims]
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6) Zone
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Tools Help

Prject | Blocks | Fooms | Facades | Systems | Zones
List of Condbioned Zones (4] Area 235m? Occupancy. Bed room
Fhemmml’ywlm
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Min Flow Ratio [}

- Supply At Dutsice Ai

& Let Progiam Sice C Todflow [38
€ TosFon [T || © FowPeson [T75
C Fowies  [1 || @ AiCharge/t [05
C daonangeHifo || € Fecsuban [T

Sys (RESYS} System_3009
I™ Exsene Fer o T Bassboards [T Zone Rshaat

Flawy uniks arein Vs, and siea isin m? Edi Defauks | Apply Defauts

o | Show 20 View |

BaeCase X=3 |Y=22 [SlUnts [19/02/2013

AW 3.45 naneaneuzn1stanenlullsunsuaadnnds Zone 199tinuRnan Al
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unn 4
NANISIAEUAENITILASIZANA

4.1 Nan1sIA8lALIEN15A1aa9R1ANTAINUAa TSNS NARNNILADS

a o d”G a o a dl U o 1 a -8 dl
udsafiflunuldsidanaaas Nldn1291aaed1uldsunsupaunamadiianis
ANWITUNITENNTNIANHNLEBAZAINIF MENAI U LTz U UUFuUR NI A8 2IANT AN TN
wazana1swnande Tsunsuinldlunis@nsnAa Visual DOE 4.1 @aiflulisunsuniaqny

dl 1 o dl A 1 a Y o 1 ! a o '
PNENRATY LLHUEN Lﬁ@ﬂ‘ﬂi@LL@ZMHNI‘HHM@E’NLLW?M@’WEIM\‘IW%Q@HM’N’]

411 HNANIFINABINIS WA ULDIBIANTRIUNIIUA9DY
81A17411N9UENE nilsnedguenaiuyu ngftanszana dadiuiui
1 a 1 dal tdl o 1 o a 1 o = ] a v
deqitl s Uiy 0.44 guuninieluwinfy 25 asrmaded daaanilnliu
LATR9U5URINA 8.00 D19 18.00 U, sxuulfuainiAUfuaInIATiAETNIATAIN1AAIT

(Constant Air Volume System; CAV)

- NAUAn AN LA9RI9 Winu 622,801  nladms- dalug satl

[ %

- wawuwangUnsnluazesedldinin Wi 610,231 Aladws- 99T sedl

- wRNYANATesUEIeN N A Winriu 1,846,658  Nladms- dalug siall
- WANIUAIMNNAAN Wiy 797,439 nladms- sl el
- NANUANNTBTZLNE AN Winfu 93725 Aladns- $alug siedl
- wdauannsvLLy Windy 191,425  Aladms- sl el
- ANWANNNUIIN Winriu 4,162,279 Aladmns- sl el

A1115UN197WA17 U TUA I UN AT UN1IN A HLT W TUa AT 411N WENNEY HAN
1iNA12,929,247 Aladns- dalug sietl AsLTudngiusasay 66 UBIATNAIIUTINNLAATU
a Y o DA A A e 21 v
WAZNAINT MWAIUABNUN ABLLVINAL 216 (Energy Use Index: EUI , k Wh™ Y) wazdmndqi

109713l naN U lfant)sunsuneniames Visual DOE 4.1 UARNAIAIIIGT 4.1



Electric End Uses

B Lights
B Equipment
Cool

B Tower

B Pumps

1846658

Fans

KWhiy

a

WHUNHT 4.1 Psnnunasanunldnialuanansdniingu

A9 4.1 HANITANA9a1A13411N9ua9Re T sunss VISUAL DOE - 4.1

ENERGY TYPE ELECTRICITY (KWH)

AREA LIGHTS 622,801
MISC EQUIPMT 610,231
SPACE COOL 1,846,658
HEAT REJECT 93,725
PUMPS & MISC 191,425
VENT FANS 797,439
TOTAL 4,162,279
COOLING ENERGY 2,929,247
(Space cooling, Heat rejection, Pumps and Vent fans) (66% OF TOTAL)
ENERGY USE INDEX (k Wh™ Y 216
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412 WANNTINADIDIANTRIUNGIU NTAUANEAU
4.1.2.1 aamsdinnuniinedguayaiulungitanseanlsa

(89A19471INIUENENLFuRaulaR W AN FN)

a %

871AN34"1INUENES Nilineadguenungfaanszanla diugunginietu 22 D9 27 agmn

a9 A

waEeg U5UeA1 WWR winiu 0.1, 0.3, 0.5, 0.7 WA 0.9

dl o o o o b a dld @ 1A % IS
WANIN1FANARIANANTANTINGIUENEY N NlInedgnatyauunsfaanszanla &

49 o U 9

[ % &

ANANUTLANTN19818MANNEAUURILTNNY AU 2.83 SRA/MT.N . -a9AN LT ALTEE AN
dudsr@ninisonamaainteneeaniiallsala(nszanla)windy 6.17 TnfAan1T19HNAT-

a9ATaTaa dNUsr@nanistaunn(Shading Coefficient: SC) winfiu 0.95 annIeianaaal

'
a A

AN WWR Winril 0.44 wazinissisanmniiasestliieainia 25 aaAaaiiag a9iiniguiu

u

Rauludniy Tunsaiilaaniuualida WWR windu 0.1, 0.3, 0.5, 0.7 wag 0.9 uazilfu

= A o < = ~ | Yy o o c alny
gouMnRiATeaLfuanniescus 22 119 27 aamaaidad A1n1sEnAIuNIMIANLELT L
Hdndoulszannbenar 60 10INANINIINTUEIANT LARIAIAITNN 4.2 UATWNUYNN 4.3

ANAINUNNTINANEIBTese A RTeuTlaNN Tuntihe WWR iniu 0.9 azilAinisld
WAWUlUNIIMIANMIEUNINTZA 989891AR WWR 1L 0.7, 0.5, 0.3 uazluaiasnil
deutlatios WWR iy 0.1 aziianaslinaseunisnianuifiutieangn uazeinisld

WANUNIINANNTuAzanasFoE el N1 Tl FUgUugRATeeLFuaIniAg 1w duiy

= d” aa o dl dl o 1 A = ng A
mmnmugmuﬂwﬂiwmmmﬁmmm\muhmnmqm 27 A9ANEALTUR WasAulLany

a

A

WARIUNITNIANLITUNgaLE iU LATasiuaniANguugAAe 22 a3a0-

=
IR

A

AN 4.2 WAANAINFIENANIUNIINIAMNLEU AR981ANTEINLA NI NeR T HaNg

49 A

=S

faenszanla nelfiguungd 22 19 27 asAaidad way WWR otflutdaaszindne 0.1 09 0.9

NAMUNINNANNEUN (Rladsd-au./m3.9.4])

WWR 22°C 23°C 24°C 25°C 26 °C 27°C
0.1 110.53 99.60 90.89 83.74 77.81 72.82
0.3 164.83 147.16 132.96 122.04 112.97 105.27
0.5 225.43 201.24 181.54 165.74 152.95 142.24
0.7 282.85 252.53 227.77 207.54 191.38 177.75
0.9 346.73 309.66 279.34 254.30 234.51 217.76




Electric End Uses
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Energy Type
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Cooling set point 7, / °C
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a

WHUART 4.3 Han13a1aeenislinasnuresennsdntineuneduenyngsaanszania

Uiugnumniinigly 22 B9 27 asaaadsa 150 WWR winfiu 0.1, 0.3, 0.5, 0.7 uaz 0.9
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4.1.2.2 amsdinanunilsnadguagyngaianszaniaiad

A % IS

a1Asdtineuisnedgnaynificanszanilien guanninnelu 22 e 27 asAaaldes

a9 A

U5uA1 WWR winfiu 0.1, 0.3, 0.5, 0.7 waz 0.9

1%

\Heinn13R1aeenIs lndseunsitaNdnlueasnfniine@ganuiyu ngfiae
a A dl A o o a ar ' Y o K 1 e [ R
NIzanale daiAdNLscAnsnstenANFeuradHianL(U-Value)winfiu 2.83 dnsise
= 1 o a Qr ! v o ' =
MNIINLNAT-BANTALTEE ANGNLTEANENTtNeANTeauaesntialdsela(nszanidien)

WINAL 6.17 SRAREANTIINAT-BdANTALTEE A dNUTEANTN159MAR(SC) WinAL 0.71 A1n

= o

;113197 4.3 azuiiulfidnanisldndseunisiiaufiugenailuliludnsus iy wanei

aal = Sa a v = o P o =
WNUNHN 4.4 e anptsRdeutlatieswasin1sdfuguungpseslfuainiagaas
dsz@Ansninlunistseudanadanulsnngn aransndestlanin aruisaduuasunnidiinn
Tuanasliunn uazinnstlfugnuugiiasesiliuainirgaiuies nisilaauiasilaanaians
Tudouniianu annszanlailunszand@en denaliiszdnsnnlunisilesiumnstenany
nszanwasuly Ae wWaldnszanidian AdulscAnanisiiauns (SC) anasaziilsr@ninin
Tunstlesiumansbeulilidinganmslinanau flianislindssuludaunisminaanu
< dl a tdl o a b4 dl v
fiunifinainnisulasuiannszananasliainiindszunabesay 2 uazuinngasesay

A = 3 d” | o o <
10.88 tenisldnszaniden 1 duununszanlatl AzaINIINTEAANAINIUNININAINLEY
Tua1A1slalunn WWR LaZ8R3IN198A A8 na39IUN 19N AT uT Az NI NTWLHS
a1ANsRTeaTlan Ny viva WWR geriues luniaaly WWR windu 0.9 Waldnszaniiien
wnunszanlaazinislindsunisitanuifiuanaslfinanigandt WWR  au fivsesay
=

10.88 saqasnnAaluaIAInA WWR wiari 0.7, 0.5, 0.3 uarilaaigaluaiasnidasile

finenizal WWR winriu 0.1

| a

AN9199 4.3 LaAeAINT I ENAI9IUNIINI AN 1B981A19411TN9uUN 1 F eleneB s uaung

a9 A

fnenazani@an Nelfignuuni 22 D9 27 asemaldaa uaz WWR agfluga 0.1 09 0.9

NAMUNINNANNEU (Rladhsd-an./m3.8.4])

WWR 22°C 23°C 24°C 25°C 26°C 27°C
0.1 108.11 97.44 88.92 81.94 76.16 71.28
0.3 155.59 138.93 125.87 115.57 107.00 99.73
0.5 203.12 181.30 163.54 149.40 137.88 128.18
0.7 255.61 228.16 205.76 187.51 172.81 160.39
0.9 309.74 276.52 249.36 227.05 209.19 194.08
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External heat gain [kW] Internal heat gain [kW]
WALL CONDUCTION 7.365 OCCUPANTS TO SPACE 0.738
ROOF CONDUCTION 3.280 LIGHT TO SPACE 3.797
WINDOW GLASS+FRM COND 7.923 EQUIPMENT TO SPACE 0.406
WINDOW GLASS SOLAR 24.932 INFILTRATION 0.000
INTERNAL SURFACE COND 2.842
Total 43.500 Total 7.783
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External heat gain [kWh] Internal heat gain [kWh]
WALL CONDUCTION 0.591 OCCUPANTS TO SPACE 0.828
ROOF CONDUCTION 3.280 LIGHT TO SPACE 5.579
WINDOW GLASS+FRM COND 1.109 EQUIPMENT TO SPACE 0.910
WINDOW GLASS SOLAR 3.984 INFILTRATION 0.136
INTERNAL SURFACE COND 3.435
Total 8.964 Total 11.314
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