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ABSTRACT

This research aims to study the application of Building Information Modeling (BIM) in its
sixth dimension (6D BIM) to reduce energy costs in air conditioning systems of government buildings, with
a focus on improving the energy efficiency of existing structures. The study applies BIM technology to
analyze air conditioning energy performance, beginning with the creation of building models using
Autodesk Revit. These models are then developed into energy models to calculate the peak cooling
load. The resulting data is used to estimate annual energy costs in Thai Baht and is compared with
results from the BEC software. Two prototype buildings were selected: a Provincial Public Health Office
and a three-story Outpatient Building, each with a usable area exceeding 2,000 square meters. The
analysis includes the impact of building orientation (0°-360°) and the improvement of building envelope
materials such as walls, roofs, and transparent walls. Various insulation materials were considered,
including glass wool, rock wool, and PU foam, as well as Low-E glass, reflective glass, and tinted glass, to
evaluate the energy performance of air conditioning systems. The results show that BIM provides
accurate energy analysis, with only a 6.46% deviation from BEC results. Adjusting building orientation can
reduce cooling loads by up to 27%, depending on building type and location. Comprehensive envelope
retrofitting (walls + roof + transparent walls) yields the highest energy savings—up to 34% for the Public
Health Office and 19% for the hospital. The comparative analysis of retrofit strategies reveals that full-
system upgrades (Strategy 1), which involve upgrading opaque walls and roof ceilings with glass wool
insulation and windows with Low-E glass, offer the greatest energy savings. However, material selection
should also consider cost. Strategy 10, which upgrades only opaque walls with glass wool insulation,
provides the lowest cost-to-energy-saving ratio, achieving 17% savings in the office building (cost: 121,500
THB) and 7% in the hospital (cost: 63,034 THB). This study demonstrates that BIM is an effective tool for
planning energy-efficient building retrofits. It supports informed engineering decisions and contributes to

energy policy implementation at both organizational and national levels.
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3. AATEnansUTuUTeeIA1g
nMyeszinan1sUsulssemstuduiilunisimssinanissnisinauiu

aeldlusunsy Autodesk Revit WauFulldeudannsaua1A1snIuLuInIenIsusulge

a

An1undu wazldAnds Heating and Cooling load v1n1sildsuutatuuudnansuy

Uy Energy Analytical Model(EAM) mﬂﬁ?uﬁmum%’azdammﬂélm Runtsfiaziaszi
foya lunsinmedluidedldsumis azfian 13.835247 aasfign 100.607986 ngamne
wagAmuaianidunisiesigsinad 0 eamn Faduiiafiernsiudiuniienasivly
fianguan iesnngafeldvinsaduuusiaedaslintienaisiduduiiiaty wazld
frundnuazmslfnueinishulusuny Autodesk Revit fsil

3.1 21A1TEIUNIUAISITUHVININ

va

91A158119NNUAIs 1A InIdulaninun dnwagn1slguenns

Y

Tulusunsy Autodesk Revit LU office Fa1Tun1siIviua Parameter MaALASIZANARIT



Parameter

Value

Area per Person 28,571 m?

Sensible Heat Gain per person 732TW

Latent Heat Gain per person 5861 W

Lighting Load Density 10.76 W/m?

Power Load Densivt'y 1399 W/'n'12

Infiltration Airflow ‘per area 0.19 L/(s-ih’)

Plenum Lighting Contribution 20.0000%

Occupancy Schedule Common Office Occupancy - 8 AM to 5 PM
Lighting Schedule Office Lighting - 6 AM to 11 PM
Power Schedule Office Lighting - 6 AM to 11 PM
Outdoor Air per Person 236 L/s ' [e—r——,
Outdoor Air per Area 030 L/(sm?)

Air Changes per Hour 0.000000

Outdoor Air Method by People and by Area
Opening Time N 7.00 N

Closing Time 18:00

Unoccupied Cooling Set Point 27.78°C

Heating Set Point 2111°C

Cooling Set Point 333°C

Humidification Set Point 0.0000%

Dehumidification Set Point 70.0000% \
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Parameter | Value
Energy Analysis 8
Area per Person |10.000 m?
Sensible Heat Gain per person 73.2TW
Latent Heat Gain per person 5861 W
Lighting Load Density 12.92 W/m=2
Power Load Density 17.22 W/m?2
Infiltration Airflow per area 0.19 L/(ss-m3)
Plenum Lighting Contribution 20.0000%
Occupancy Schedule Health-Care Facility Occupancy -8 AMto 9P
Lighting Schedule Office Lighting - 6 AM to 11 PM
Power Schedule Office Lighting - 6 AM to 11 PM
Outdoor Air per Person 0.00 Lfs A —— -
Outdoor Al per Area 000 L{(sz) . e
Air Changes per Hour 2000000
Outdoor Air Method by People and
Opening Time 1:00
| " 0:00
27.78 °C
Heating Set Point 21.11°C
Cooling Set Point 23.33°C
Humidification Set Point 0.0000%
Dehumidification Set Point 70.0000%

A 16 NMSANUUABNBAIZAISIEIUDIAT BIANTEATUNEIUIA mmst{jﬂ'wuan 3
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JUNDUT  S198LLDEA

1 a519nt3s Tegluwauanu Architecture > Anda Wall

———

Arthlte(turel Structure  Steel  Systems Insert Annotate  Analyze  Massing & Site

O0E @ | FEESEE

IWall Door Window Componem Column Roof Ceiling Floor Curtain Curtain
T T System  Grid

Build

2 afeUseauarminegng Ingluniuaudnu Architecture > fnda Door Uagndd

Window

_Ar_chﬂe(lurgl Structure Steel  Systems Insert Annotate  Analyze Massing & Site
—————

OiE O (| PFECEE

Wall LDDDI’ |WIndDW| Componem Column Rgof Ceiling Floor Curtain Curtain
M M System  Grid

Build

3 amwu IﬂﬂlUwLLﬂUﬂﬂu Architecture > ﬂ’lafl Floor

IArchltecture | Structure  Steel  Systems  Insert  Annotate Analyze Massing & Site

U0E O (| FECSEE

Wall Door Window Component  Column Roof Ceiling | Floor ICurtain Curtain
M M M L~ _ISystem Grid

Build

4 %198l Tnglufiuauanu Architecture > A& Ceiling

! Architecture ! Structure  Steel  Systems Insert Annotate  Analyze  Massing & Site

oldE®E @ | FEAGEH

Wall Door Window Component  Column Roof Cellmg' Floor Curtain Curtain
v v M L_ = System  Grid

Build
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1.2 @579 Space WoARUARNYUZNITITUNUNLY ¢

A
IS

A1519 5 @319 Space WANAUARNHAIZANS IUITUNUNUY 9

5 = a
VUNBDUN JYaATLBYA
1 lULauu Analyze > A1&3 Space
B I__:\ﬂ-all;e:l_Mjssing&Site Collaborate  View
nsistency :: @ [?“D
ISpace: Space Space Space Zone
— — aS5eparator Tag Naming
lools Bl Spaces & Zones v
2 MuuA Space lilnidlazayios
s St LS B |
. ) "_ = Covditlon Type
itz &
5 = DH:ahuﬂ'dmdzu
NG - [Juresrameren
MBIAR: AISFIRSection WiBLTATEAUAIINEIUEY Space lignsaanuuuIe
W04934
3 Avum Condition Type UBIDILARZ D

Tneluil Properties we4 Spacetiu wazyin15Usu Parameter Condition type

Tmdulusunisldauass

[ ——————

(Froperties X
.
' -
Spaces (1) ~
Phasing
Phase New Construction
Energy Analysis
Zone Default
I’Plenurn O 1I
:Oc(uplable \
I

ICondilian Type Unconditioned

Space Type <Building>
Construction Type
People Edit..
Electrical Loads Edit...
Outdoor Air Information  {From Space Type
Outdoor Air per Person 0.00 L/s

Outdoor Air per Area 0.00 L/(ssm?) I

<Building>

e Tunuddeila 19 Condition Type 3 sUnuu Tunisldiiasigsing

Town

1% [N
& aaa

Heated and cooled Tg@msununninisusuanidnemsasusuannie
Unconditioned Ta@1nsuniunanluinisusueinmamewniaslsuannie

Plenum Tgdnsuiunszninaniedraudaldnusudald
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2. f‘hwum%’agaﬁﬁﬁL‘T]usiamﬁl,ﬂm:ﬁwawé’wm
2.1 Msternsumisiideecenns

ASHIAF Ui F I8 981A1S EINAREEAINEINIANIEUDNTBIBIANS
osnn Tsunsuldfsdoya gungll mnaniinsatailndiu Adefisudenunniian sy
Anaunsasinlalne lUAid1ds Heating and Cooling load TUsunsuazuanwdinsng a1niy
Aonluiin1saeAn Location az@1usafeAn Latitude wag A Longitude ¥0491A15 b6
annsansiadeuteyaaninenia I Ingluiiuau Weather azuansdoyaoinia 1y Dry
Bulb Wet Bulb Mean Daily Range

A1519 6 NISAYAIAILAUINAIVBIBIANS

o
Y

JUNDUN  S18ATLDYA

1 1ngluf wauau Analyze >Ada Location

. — —

tate L Aalyze § Massing &Site  Collaborate  View Manage  Add-Ins  CSILink Enscape™  Modify — (v

 Consistency @ f&n ! [ Heating and Cooling Loads ©3 Duct Pressure LossReport 16 4% B 1@m e
4 gy -

=] u =5
Panel Schedules 62 Pipe Pressure LossReport e E:
Space Space Space Space Zone = e FIP E > =

Separator Tag Naming [ Schedule/ Quantities B = & |-
el Tools ¥ Spaces & Zones v Reports & Schedules ¥ Check Systems Color Fill Energy Optimization
L4 . -
2 NI9NUDYA parameter Latitudeway Longitude
Location Weather and Site X

Location  Weather Site

Define Location by:
Default Gity List -

There is & single location for each Revit project that defines where the project is placed in the world.

St o o o S |
ILatitude : [ 7.122333° | :
T I X
Time Zene : (UTC-+07:00) Tomsk

Use Daylight Saving Time.

Cancel rep

3 ATIRABUTRYAANNDINA

Location Weather and Site x
———
Locationy Weather site

g kg alagate

Jan | Feb | Mar | Apr [ May [ Jun | dul | Aug | sep | Oct | Nov | Dec
Dry Bulb 30°C 131°C_132°C i33°C_34°C_134°C_34°C_34°C_ 33°C_ 32°C_31°C_i30°C
Wet Bulb 26°C 126°C 127°C 127°C 128°C_ 27°C_27°C_27°C_27°C_ 27°C26°C_26°C

Mean Daily Range |4 °C 5°C 5°C 6°C 6°C 7°C 7°C 7°C 6°C 6°C 4°C 4°C

e o o - = - ————————— )
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2.2 MININUANITINUUIVDIDIATT
N1SAINUANITINUUIVDIDIANT BIBNIININUATIANINYDIANTHHANY
NANSENUAIUAIINEOUIINAIE R TINSEVN Ao R URI91AT N1SHIATIANII8987A7S
TuTusunsu Autodesk Revit @158 l8Tasn13@aA7 Angle to True North Tu Project
Base Point TUsunsuazyin1sUsuiAni1swesens lufiemiamiuduuiing aiufienied

6

AIATIZVIIVUA N15IATVDIANDIMNINILYNUTUA AN NYINNITIATIZVIHAR Y

f1319 7 N1SAMNUANITINNLUIVDIDIATS

H Ql' a
VURBDUN  INYAZLBYM

1 TnglUdl wausu Site: Project Bace Point

MuuAAN1UIeIAITeRnaNTAule Tu Parameter Angle to True North
T
1 1
[ |
b s
NISarEU.IJUIJDm
EAY 0.0000 m
Ay agtpun -

| Angle to True North 0.00° 1
_________ -

va o

2.3 Amuanuauiiiannseue1ns
nMsasAFannseusIMslunssEUAIANNAIUNIUATNTEUTEINTURNANT
anunsavilalaemsivuaianiviiueinisiu o laegidglavinsfnyinazasunisnseives

D1ANTNAINARDNITIATIZI AINITENITYIIAINLEUAIETUSWATY Autodesk Revit 2 @1 fail
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2.3.1 MvuanuaUAnsaue1n1s ludiunia uagiiu

71319 8 MruAANENUANTEUDIATS Tudiurils Lasiu

o
Y

= =
VUKNBUN INYATLBYR

vL Q" . C% G dgl’ 5 5 .
1 Taglun Properties UBINUINIDNUUY € 91NUU Edit type
Properties ! X
p— ] -
Wilifiodganawn 10 cm
Walls (1) + 168 Edit Type ,'
Constraints &
Location Line Wall Centerline
Base Constraint TEUFU
Base Offset 0.0000 m
Base is Attached
Base Extension Distance  0.0000 m
Top Constraint Up to level: EFURWTL 2
Unconnected Height 4.8000 m
1 4 A .
2 U Parameter Structure taan Edit
Type Properties X
Family: System Family: Basic Wall ™ Load.
|
Type: rloriadgulalun 10 cm = Duplicate... {
Rename...
Type Parameters
Parameter Value ‘ _|
Construction
Structure r _ _Edt._ :
Wrapping at Inserts Do not wrap
Wrapping at Ends Nane
Width 0.1000 m
Function Exterior
Graphics
14 ¥
o o [y Y | 1 9
3 N1UUR aaquazmwmm GUE’N’J?W]‘E\IUQM%JWULLG@%‘U‘U
| Edit Assembly X
Family: Basic Wall
Type: wlanadginann 10 an
Total thickness: 0.1000 m Sample Height: 6.0000 m
Resistance (R): 0.3766 (m2"K)/W
Thermal Mass: 8.41 KI/K
Layers

EXTERIOR SIDE

Structural
Material

Function Material Thickness

Structure [1] Juaw 0.0150 m

1

2 |Core Boundary Layers Above Wrap  0.0000 m :

3 |Structure [1] ADUNIBNIAILN 0.0700 m 2
4 |Core Boundary Layers Below Wrap  0.0000 m

5 |Structure [1] Yuau 0.0150 m

e Janfidenldfeuiveya Thermal aglutaniu q meielilusunsy

q q

#11150A9UN YA Resistance (R) way Heat Transfer Coefficient (U)

[

n31vaeulalay @eniianuu 9 waznsivaeuluiite Thermal
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2
[

JUNDUN  S19AZLDYN

3 (79)

Identity Graphics Appearance]| Thermal

1= Cement Plaster - Sand Aggregate

F Information

¥ Properties

Behavior

Thermal Conductivity
Specific Heat
Density

Transmits Light
Isotropic
0.7200 W/(m-K)
0.8400 J/(g-°C)
1,860.00 kg/m?

50X

Emissivity 0.90

Permeability |216.6000 ng/(Pa-sm?)

Porosity (0.01
Reflectivity |0.00

Electrical Resistivity 2,000,000.0000 Q-m

e e e

2.3.2 MvuaAautAnseuenans tudiud nase wae Ussgvinen

M1319 9 AMvuanuatRnsauaians Tudiut ndsan uaz Ussanieng

General Details

Parameter Value
Building Type Hospital or Healthcare
Location User Defined

Ground Plane

=AUAW

Project Phase

New Construction

Sliver Space Talerance

0.3048 m

Building Envelope

Use Function Parameter

Building Service

Variable Refrigerant Flow

Schematic Types

<Building=

Building Infiltration Class

None

Report Type

Detailed

Use Load Credits

O

g .:4' a
VUNBUN | I18aTLUN
N A A o @ . .
1 Tnglufuauiniasdio Analyze > Adq Hearting and Cooling loads
o—————
| Analyze |Massing & Site  Collaborate  View Manage Add-lns CSlLink  Enscape™  Modify | Walls =
1sistency t @ Th E ] Heating and Cooling Loads 55 Duct Pressure Loss Report @ i
K )
Space Space Space Space Zone = Heating and Cooling Loads (LO)
Separator Tag Naming < Prepares a heating and cooling loads analysis report based on the
10ls 3 Spaces & Zones ¥ existing building model. 3
Press F1 for more help
w1 Conv? X | laads Renart (1) I nads Rennrt (21 Trafs Rennf 131 Trarc Rennrt 1T TrRade AR 151
vL - .
2 U9 Parameter Schematic Type
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Analysis Properties

By default. analysis properties are generated fram information in Conceptual Types,
Froperties of Schematic Types are used when overide is selected

Category Override Analytic Construction
Roofs ] Metal roof, R-19 batt insulation, gyp board (U=0.2490 W/(m2.K))
Exterior Walls O 8 in lightweight concrete block (U=0.8108 W/(m?K))
Interior Walls O Frame partition with 3/4 in gypsum board (U=1.4733 W/{m2.K))
Ceilings ] 8in lightweight concrete ceiling (U=1.3610 W/(m3-K))
Floors (] Passive floor, no insulation, tile or vinyl (U=2.9582 W/(mZK))
Slabs O Un-insulated solid (U=0.7059 W/(m2.K))
Doors [~ ] Solid hardwood (U=2.5572 W/(m*K))
Exterior Windows ] 1/4 in single glass pane in heavy frame (U=3.1915 W/(m?K), SHGC=0.86)
Interior Windows . 1/4 in single glass pane in heavy frame (U=3.1915 W/(m?K), SHGC=0.86)
i (] Large double-glazed windows (reflective coating) - industry (U=3.1956 W/(m?K), SHGC=0.13)

3. alﬂiﬁzﬁﬂ’ﬁzﬂ’ﬁﬁ’]ﬂ’mﬁllﬁu

'
[

NTIASIZRN1TENSVINAMULEuMelTUTWASU Autodesk Revit Wunislaada
Heating and Cooling load ¥i1n1siUasuniasuuusiasstiutly Energy Analytical Model

(EAM) AaL@nglunIn 18

Heating and
Coaling Loads

AN 18 A15E319LUUINABY EAM aaglUsuwnsy Autodesk Revit

Tun1sleAnds Heating and Cooling Load 1 1#vinnnsasAnlugdau Building
Type ndunisidendnvauzdszinnnisidaueinisiu § nsi9deu Location ligndes

ASIVFDUTEAUDIDILATINIG
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Building/Space Type Settings 7 X Heating and Cooling Loads 7 x

General Details
Fiter:  Enter Seorch wiords Q
| ) Parameter | Value |
1O Building Type () 5pace Type | Building Type ffice
|€ Location User Defined
Automotive Facility Parameter | Value | | Ground Plane wUTHD
Comerton Cerer = | ot onase New Consrucion
. |Dining Bar Lounge or Leisure - Sliver Space Tolerance 03048 m
Dining Cafetera Fast Food Avea per Persan Building Envelope Use Function Parameter
E‘"'"qm:"""‘ ‘Sensible Heat Gain per person 73.27 W | Building Service Variable Refrigerant Flow
orms
F_mr(rsené!ntw Latent Heat Gain per person 5861 W Schematic Types <Building>
énr! Station Lighting Load Density 12.92 W/m® | Building Infiltration Class  None
T — | [Power Load Density 17.22 Wy Report Type Detaied
::N‘ Infiltration Airflow per area 0,19 Lifsm3) Use Load Credits
M;:,;mu,m Plenum Lighting Contribution | 20.0000%
Motel |Occupancy Schedule Health-Care Facility Occupa
Motion Picture Thestre . .
Mot Farndy Lighting Schedule Office Lighting - 6 AM to 11
Muséum Power Schedule Office Lighting - 6 AM to 11
Fariang Garage [Outdoor Air per Person 000 /s
pententary lOutdoor A per Area 000 Lytsm?)
i ater
oicn St Air Changes per Hour 2000000
Post Office ‘Outdoor Air Method by People and by Area
Religious Buiing -
Retai (Opening Time 00
Schol or Unersty Closing Time 000 =
Single Family - 3
ports Arema Unoceupied Cooling Set Point 27.78 *C =) e T R
Towmn Hall L
DD E T

2 19 n151¥9IUATAS Heating and cooling load
naflia1nn1sATIEAReA1A1SENSYINANLEuTsldUsEnounsIdeanaun
wsesUTuamalimnzaniuauseuriinatuaintdadenng 9 Inelusunsy Autodesk Revit

ay v a ¢ & o
ﬂgLLﬁﬂﬂNa‘Vﬂ,ﬂﬂqﬂﬂqiﬁLﬂs'W%ViLU‘NT]EN']u ﬂﬂLLﬁﬂﬂIUﬂWW 22

Building Summary

Inputs

Building Type Office
Area (m®) 1,470.81
Volume (m?) 4,372.78
Calculated Results

Peak Cooling Total Load (W) 315,153
Peak Cooling Month and Hour April 4:00 PM
Peak Cooling Sensible Load (W) 293,643
Peak Cooling Latent Load (W) 16,510
Maximum Cooling Capacity (W) 315,153
Peak Cooling Airflow (L/s) 19,524.3
Peak Heating Load (W) 67478
Peak Heating Airflow (L/s) 4,081.9
Checksums

Cooling Load Density (W/m?) 214.27
Cooling Flow Density (L/{s-m%)) 13.27
Cooling Flow / Load (L/(s-kwW)) 61.95
Cooling Area [ Load (m*/kw) 4.67
Heating Load Density (W/m?) 45.88
Heating Flow Density (L/{s-m?)) 2.78

AN 20 NTNAI9LEAINITIATIZARNAATUNAIIUIINTUTHATU Autodesk Revit

W& Peak Cooling Load #ildainwasieaufieainisznisvitmadugaan lugas
wanfifeunianveggSeuduauinnuanuseuiniaclsuveiniadesidneentuniledalug
WeShwgaumgiiviedaunsienisilseuiisunanisldndinuluihssuuiiveniased
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4. ApzRAMSIInassuszuulUeINA
JWalana Peak Cooling Load 1nn153tas1gsinaniglusunsu Autodesk Revit

a v K =

AI3eRfnwInIsAuIMKan1Tndeliinanawideves Sylinsa densuns (2561)
FosnsUszfiunsldndsnureunioslSuanmawuusendiudmsuussmalng iieuien
33n1sAuandunldlunisutasdn Peak Cooling Load iléa1nlusunsu Autodesk Revit
Tuarnisldndulniianed wagldnanisimssidmisuans 1 dadunisaiuam

Anshangaaulninmet Taeld Microsoft Excel (CCSE-Calculation Lock)

vazimeiosivoinie
Fixed Speed Variable

ISEER: IS0 16358-1:2013 1162 1961
LCST (Btu/365 Days) 1,721851,825 21191173
(CCSE (Wh/365 Days) 150,866.39 113082
andsuna] Gh247 Fu) 102,093.15 619.63
99.0%
milrirwed ) 0837258 I 241852
35 - et vmel I 405,850.07
sazmAu ) 000

luane el

9.00-18.00 £6.00-12.00

247.00 200.00

4.00 4.00

HANTIATUI

2,000.00

Du AU

sy masauwionTivia

1,064,646, 20 24,000.00

6,856 89

Anerfemen

96,786.02

AN 21 Microsoft Excel (CCSE-Calculation Lock)

5. ATITIWA1IUTTUUUSUDINA TUSNSU Autodesk Revit
WDNSIVEBUNANTITIATIEANSINUTTUUUSUBNANL9a1n TUSWNSU Autodesk

Revit HA37839LAYIN15US8ULRgUNEIaIUSTUUUSUBINIANLA1A Autodesk Revit

ey

f‘ﬁ’umaﬂﬁ%l,ﬂsww‘lugﬂl,l,uu?iu Tnaidonlduuuingiueimsdtinauansisaguivindessis
Hunsdifnwuiiewininasidoves lafe Tovuz (2558) Bos wIN1IN15USUU901A1S
dinauaisisugudminfieUsendandanu dsilnsifvsivsudoyanisldaussuy
USUBINFLALAINIS LI NE LT ILVDIDIAITVI '3ﬂﬁxaﬁsi'fagami"?meﬁ%’a%amﬂﬁwé’qmu
sxuvUSueinia Taeldlusunsy BEC v.1.0.6 Feluswnsy BEC WWuilveusulunisinsizn

PIAINITNAIIUTEUUUSUBINIABNA Y

a

AIdedelavinisadianuudiassetasdrdnauaisisugrdmiageesie

lagyinsaiawuudngss Mudunaun1IasawUUIIABUaMYUATEYALUUTIRBIT19RAY

[

P Y < v 1 A a (4 [ v o A L3 o &
LW@ISULUUﬂ‘imm’J@EJ’NLWE]'JLWT]%%N@ ‘V]’ﬂﬁﬂﬁ]LLUUQ?ﬁ@ﬂ%NﬁﬂUﬂJVINﬂ']EJﬂ’]W AU
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AN 22 LUUIAB49 3 HR1ANS

1
(%

waglenuuadeyasundsnuliuiuuudiaes Inenisimue Space fuiiug

MOIAALTDT WAZNITHUIENYAZNNS TN UIBILszUUUSUaINFRandY 3 ddu oA

1. Heated and cooled T#@1unsununninisusuainienigasasUsuainig

2. Unconditioned Td@unsuiunilifinnsususiniemewnsaslsuainie

(%
v v

3. Plenum Todusunuiszrinauiatihaudsldnutudaly

(%
v A

< )
gunsaanaduidai wentdutunay

Condition Type

|7 Heated and osoled
Uneoneitioned

AN 23 NISHUIANBEAS I E9IUTRIANNSTUUUSUDINTA TU 1



46.00 m

25.00m
3.00 m3.00 m3.00m 8.00m

8.00 m

AN 25 ANSLUSANEAIZNIS MU IANUSZUUUSUBINA FU 3
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Condifion Type
[0 tstert aed et

7 restions:

Gondition Type
[0 st e

| e
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v o

d' Y o LAY a < a I =< o S
dialvisunisnfauagirnisveseiasituluniuernisase §idedsinisaen
ALNATEIANTAUARANY TOYABIAITAT

- NN UER81AN55IY 2,293.51 M54

A
v Ao

- fififtndisis Latitude :19.929271° Longitude:99.830751°

- iesnngidelahnisafrsuuuiaedagliviienassuduniang Tuan
1 Angle to True North 91 0 891 alguiufirmanine1A15939ua00nNAANTUA
Juite 0 aameg 303 a1 danululusunsy Autodesk Revit 3edunisiinum Angle to

True North Tofiawsinfiu 303 89N

AN 26 NISANNUATIANIIVDIDIANS
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318019 BEC v.1.0.6 Energy Plus 8.1 Autodesk Revit 2020
figenans dondwmialulssina  svyRinadiss swyfiftaiio
ne Latitude: 19.92N Location: Chiang Rai
Location: Chiang Rai  Longitude: 99.83E Latitude :19.929271°
Latitude: 19.9 Time zone: +7 Longitude:99.830751°
Longitude: 99.81 Elevation: 394 m. Time zone: +7
Elevation: 422 m.
ANNULING DL liignunsanmunla 1d0n Terrain Country  91989MIUNNSTANAUARILIALS
Ing50U0IA1S fifio1ns
amwgﬁmmﬁ laanunsanvuale Weather File Location Weather and Site

Weather Data: CHIANG  Weather Data: CHIANG RAI
RAI Weather station: 621349
Station name:

WMO#483030

AINNITAIARAILNUINAI1AS AN UBUUINaIbulUSHNSY Autodesk Revit vinls

LL'U‘Uﬂc’]a’EN@’]ﬂ’ﬁﬁsﬁ@i&aﬁﬂﬁwaﬁﬂ’]ﬂIQEJS’EJUG]’]QJLLﬁG‘lﬂI‘Uﬂ’]‘W

Location Weather and Site
Location Weather Site

1 [0 Use closest weather station (CHIANG RAI)

Cooling Design Temperatures

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Dry Bulb 30°C 33°C 36°C 38°C 36°C 34°C 33°C 33°C 32°C 32°C 31°C 30°C
\Wet Bulb 22 °C 22°C 24°C 25°C 26 °C 26 °C 26°C 26°C 26 °C 26 °C 24 °C 23°C
Mean Daily Range 15°C 17°C 16 °C 14°C 9°C 7°C 6°C 6°C 7°C 8°C 10°C 13°C

( Heating Design Temperature: 10 °C

| Clearness Number. 0

AN 27 ANSAIAINILAUINAID1ATSIUSINSU Autodesk Revit
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AR LUAN

Weather Stations:

621349 (0.00 kilometres away) ‘ A& | |

LN Gl
778695 (0.00 kilometres away) & ‘ﬂuqq'"a, e S
S G lAY (7] — Y
489436 (9.01 kilometres away) | 2 T (%) v
| 2 winsnd 2.) — —
489437 (9.01 kilometres away) | = ~ v \[ . (% ’ ION
621176 (9.01 kilometres away) :
621350 (9.01 kilometres away) WA a6 @ o
489774 (9.01 kilometres away) oY (&)
779015 (9.01 kilometres away) | SRl 7 (&) @ &)
| 51V Y Y Kt
wiasy iy
R o
‘g Miasion iATODY m%rylﬁm © 2023 TomTom, © 2023 Grab Taxi, @ 2023 Microsck Corporation, € Open :\M.:

W 28 MshstayadnmainAnaaIanniAlUsunsy Autodesk Revit

Tunsiiuteyadiunmaudiiannsevoimsyadelanmunvian ludiunds Wy uag
i ivinsieseiteyaantaniiilulusunsy Autodesk Revit uneuansdum1 Thermal

Resistance (R) way Heat Transfer Coefficient (U)

Analytical Properties

Heat Transfer Coefficient (U) 58378 W/(m2K)

Thermal Resistance (R) 01713 (m2K)/W

Thermal mass 12.82 kKI/K

Absaorptance 0.100000

Roughness 3 =

2w 29 segnsdayailaainlusunsulusunsy Autodesk Revit

wagludulsegniinanazvaengidelainisdenldidenjuwuuvesseuunainn
wazUszgienddiflndidsiunsldauaidinniian dremsidonsisdn Schematic Type
Tudunounislamds Heating and Cooling Load

ludrunisdenlitannsevernsiiteliviinisdntag TnedentanilndiAesty

Aunsldauasanniian waglavinisagunisdenldiannseveins dall
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M1319 11 mseagunmsifenldiagnsaueinisanlusunsy Autodesk Revit

P

dayanszylulusuniuatassvetsamsaineuams suguiminge sy

318013 BEC v.1.0.6 Energy Plus 8.1 Autodesk Revit 2020
ANMILAIUNIY 1 Default @ \don Roughness \d8n Roughness 3 Wudnwuy
PRSI EH] 0.044 m2C/W Medium Rough hluvesTanieasednilug)
omATkTduTen
ANMILAIUNIY 1den Inner surface type \don Roughness \d8n Roughness 3 Wudnwuy
AuSouvesildu Wi Sedg9 0.120 m2C/W Medium Rough vhluvestanreasednlng
amafiktasuly
ANMIUATUNY A1 Default @ \don Roughness 1&en Roughness 3 Wudnuuy
AUSOUTRITAL 0.044 m2C/W Medium Rough hlvestanroasrsdnilug)
aNPTivd A
fuuen
ANAINAIUNIY 1d®n Inner surface type \don Roughness 1den Roughness 3 Wudnwuy
AuSouvesildy W Sedge 0.120 m2C/W Medium Rough luvesianieatednilng
amafindamdnuly

NSV Usznaume
UM 70 UL,
2 uyu2amuyuanu
wUN 15w,

naeAN Usenaume
ABUNTA WU 15 2.
Yoo Aldndn
45 1. uuBUTu[g]
WU 9 L.

Useg (elue1ms)
Ifi&n[4] wun 5.08 .
K =0.209 W/m-K,
Density = 685
kg/m3, Specific heat
= 1300 J/kgK
NS UT Ses
nszanivanla

AU 6 U,

U-Factor = 5.83
W/m2°C

SHGC = 0.83

VT =091

MvuanuauTRvesian
uagAmuaAlnglusunsy
U-Factor = 2.882
W/m2°C
MvuanuanTRvesian
uagAmuaAlnglusunsuy
U-Factor = 1.238
W/m2°C

Tianansaszylel

MvuanuanTRvesian
wagAunalaglusingu
U-Factor = 5.83 W/m2°C
SHGC = 0.83

MvuanuaLTRYD TR
wazAuIuAlnglusunsy

U-Factor = 3.013 W/m2°K

MvuanuaLTRYD TR
wazAuIuAlaglusunsy

U-Factor = 1.372 W/m2°K

MvuaAuaLTRTD TR
wagAuIuAlaglusunsy

U-Factor = 2.048 W/m2°K

MvuaAuaLTRTD TR
wagAnAlaelusT
U-Factor = 5.83 W/m2°C

SHGC = 0.83

MvuanuaLTRYD TR
wazAuIuAlaglusunsy

U-Factor = 5.838 W/m2°K

AAUAUTZLANVDINEIAT
6 in lightweight concrete

(U=0.9277 W/(m?2-K))

MvuaUssLanYeUse
Solid hardwood (U=2.5572
W/(m2K))

AmuaUssanvesudausda
1/4 in single glass pane in
heavy frame (U=3.1915
W/(m2-K), SHGC=0.86)




51

KamFaTeTleannsld fds Heating and Cooling Load lUsunsu Autodesk
Revit 9¢1#3189uTuanad Peak Cooling Load GﬁQLﬂuﬁﬂnwszﬂﬁﬁmamLsﬁuqqqm
Tutanariifeuiianvesngiou iuasinunudeuiiniesfuamedoshidneenlunils
Hlus ilednwenmgiviedliauiiiienaiuisuiiisunanislindanulnihszuuyiuenie
Roluednnns §IvedaldAnwuuasen Peak Cooling Load unanisldnasluilisetaes
91A13 lnelaAnwin1sulasAndss1y Peak Cooling Load annuuiedng (W) luidunuae
BTU/hr (British Thermal Units per hour) FeluniseanuuuszuuliueIniakazn1sdn
nsnasuluernns nmsuvasdmdsnuainmiiedng (Watts) luilumniae BTU/hr (British
Thermal Units per hour) ﬁaLﬁu%umauéﬂﬁmﬁﬁaaiﬁawmsaﬂazLﬁusummmqﬂmajﬁisﬂu

nsauRNgagilaegisuiug Insansnugiunldlunmsuasfie:
BTU/hr = Watts X 3.41214

gnsiagvoufiauduiusseninmilendinulussuunsnuasssuudinge

lae?l 1 996 Wiy 1 3863wl wasilledA uinnasulugaanial 1 ilue (3600 und)

wlsmdssusandu 3600 ga dasloutandu BTU TagldAnail 1 BTU ~ 1055 ga agld:
BTU/hr = 1055Watts x 3600 =~ Watts x 3.41214

qmﬁﬁmmﬁwﬁmasmﬁﬂumu%mﬂssmm%ma IFINTTUDIAITUATNITEDNLUU
53UU HVAC (Heating, Ventilation, and Air Conditioning) 1iasarntaalwaunsaulasan
wasnudildnnsiasiziinaneinaudu (Cooling Load Analysis) lﬂajm’mﬁiﬁfﬂumilﬁaﬂ
ﬁuumLf-ﬁf@ﬂﬂ%’Ummﬁié’asmgﬂéfaaLLazﬁUw?m%mw (ASHRAE, 2013: nus duf1, 2563;
JMH Power, 2567)

Snsndrulszdnsnmusnaiesusueinia (Enerey Efficiency Ratio, EER) fi®
Uszansamlunislingnulniwesadessueinie Sudaedu (Btu/hr) /W wisen EER

Ao onsd1uvesUSuraauduiiiasosusueiniaa1nnsavinle (output) Auridsladn

Masestsuomaldlunisyiimnudy (input)
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powiBuRiASouUSueIMAELISOlA (Output) Giiey goluo
mdvluifirgeousuenmadeoisfumsrirowidu (Input) doluin Dndoe0udng

msAuwm  EER =  Output Orgy oluo
Input maolud (Ja)

A 30 SasdruUszansnmasaasasuiuainia (Energy Efficiency Ratio, EER)

17'im: Food Network Solution, 2568

A1 EER fgnihunlfidumimunaaindsendalnlugunsalvimanudu wu giéu
WPSasUsUana Wusu Taeseaulsyansninvsenuieavusendaln wanslunisiaiiuans

Toedians w.e. 2549 Wusuldlrldn1siruneismisnel (Food Network Solution, 2568)

semnls=ans Us=adnsawi (EER)

526U 5 fMnn _11.0 3iul

szfiu 4 él 10.6 'l wsi'hidie 11.0
s=éiu 3 thunaw 9.6 Wl wibidy 10.6
s=hiu 2 via 8.6 #utl wi'bifiv 9.6
s=hiu 1 £ #1 8.6

a7 31 A1 EER muaanUszudalnluaunsalvitaanuduy

ﬁu’l: Food Network Solution, 2568

97771 Peak Cooling Load 31nlUskAsu Autodesk Revit fiflAindu 312,017 W
FatuazdadduunaiosUiunnna 312,017 W x 3.412 = 1,064,646.20 BTU/hr wagimun
madlnivaginsnnaeunsensiain Full Power (Watt) winfu
20

< d' U a o 14
ﬂ')'mLEJTJ“U’&NLﬂi@\‘iﬂiU@']ﬂ’]ﬂVlﬁ']ﬂJ'ﬁﬂ‘Vl']vL@

EEP = —
A&slnihiasesusuainiadasldlunisinanudu

Tty AdslniaiieSesuSueniadaslilunisvinanudunse Full Power (Watt)
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[ d' LY A [ 14
ANduvaaAIasUsURINIANaILNSaY A
EEP

Full Power =

£%
=

Tuswddefdndanly A1 EER U994A509U5URINA S¥aAU 5 f9llawiniu 11 unlaly

AsUsERN AAabHn Full Power (Watt) wa9ta309USUInalun1sias e inansadl

1,064,646.20 BTU /hr
Full Power = 11 = 96,786.02 Watts

ntuthenidsliin Full Power (Watt) wagvuimedesuSueina 1,064,646.20
BTU/hr lUlgUsgnauiu Microsoft Excel (CCSE-Calculation Lock) 210911348909 $at598d
dangung (2561) 1FeamsUszifiumslindsnuveaniasuiuomanvunendiudmiu
Uszwalvedslamuaainislandanulninetlngld Microsoft Excel (CCSE-Calculation
Lock)

Tnof3deimundeyaildlunisiaszsinaly Microsoft Excel (CCSE-Calculation
Lock) é’fﬂidj

a) WINPT Y

b) anaildeulaguseiad 9.00-18.00 wu.

o) TUIIUsiU 247 Ju

d) Alndrenule 4 vin/kwh

e) QUNNINYUBNUULYINIMINARBUNTONTIVIN 35°C

f) gamaiiiresdilurauginnsveaauniensiain 27°C

9) AMTUSITISeMAAeLEuvAIE YN SIn@e UK eR 59 TR (%RH) 50

h) Full Capacity 1,064,646.20 BTU/hr

i) Full Power 96,786.02 Watt

lilananisiasigvusunalniisetiuiniu 102,093.15 kWh/year wazansha
nasulniimed 408,372.59 U/ Aananalun1sIUERINanITATWINKANISIENaI WA

CCSE-Calculation Lock
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Ussaniaesusuennea
doya
Fixed Speed Variable
Janin W e951e Wedlu
Faaaanlgulaeyszann 9.00-18.00 | 6.00-12.00
Frunuiuriausied 247.00 200.00
Alvivhreviae (U/kWh) 4.00 4.00
Ruaamu um) - 2,000.00
gamgilameusnvashnisnadeunsensaaia (C) 35 -
gamgidreesidurazihmmageunsensiain (0 27 -
M udiinsonmdiresdifurasinmagounionsiata (%6RH) 50 -
Famnuanansamsvhamudurayinnimaaeuviensiain - -
- Full Capacity (Btu/hr) 1,064,646.20 | 24,000.00
- Half Capacity (Btu/hr) - 6,856.89
maslihwzyhnmegeuniensiain - -
- Full Power (Watt) 96,786.02 1,800.00
- Half Power (Watt) - 426.86
SEER: ISO 16358-1:2013 11.62 19.61
LCST (Btu/365 Days) 1,721,831,825 | 21,191,173
= CCSE (kWh/365 Days) 150,866.39 1,130.82
é nansldwdeanudet (wh/247 $u) 102,093.15 619.63
g SovaznaUszndn 99.4%
= el (umA) 408,372.59 |  2,478.52
waUsgndaanluih, vinA 405,894.07
sz @) 0.00
MAE: Liwualiasglunshmmiuluiesinfulaniuasanishaudu

Revit

2. Temperature bin distribution from 20°C - 40°C

3. 19 doyngamgidounds 3 U (w.e. 2558-2560) Tun1sdavia Bin hours

4 1438AuanuuU Bin method

5.AfamuannsansihmdusariddliihveuasesSueneuuy Varable auiludeyafinannisnedeusinitomnageu

Favilay
VAU um, AnSns Aot uazundhu innwm

AUTYTNIAINTIUATOING AUYIAINITUATENS UN1INYTTENELEN

AN 32 NANISATUIUNANISIINALWNN CCSE-Calculation Lock

6. HANISANYINITIATIZUAINITITNA U IANLUUINIaalUTKATY Autodesk

NANISIATIENAINIT NS IIUN AN UUI1a9lUThNTU Autodesk Revit

TagurAInNIstEndsanunUSsumeusulusunsy BEC v.1.0.6 Faudunaannaiuideises

LuINNNNTTUUTIeIAsAs suavIaninteUsendandeanuves laiia Yeyuy (2558)
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1NNSIUT U UNANITILASIZAYIN TNV TAIAIULANAIVBIAINIT N IIUDIATT

SYUUUSUDINIA A9RI519 12 way 13

M1519 12 YSunaulndia

TUsunsy YSunaulnda
(kWh/year)
BEC v.1.0.6 95,901.40
Autodesk Revit 102,093.15
ANPNULANAILUS IV URNANITIASIZAIINTUSLATY Autodesk
6,191.75
Revit & BEC v.1.0.6
A5 13 AMUBANFAINNANITIATIZA
N15USEUTNIBUAIULANAIS Usanalnin WSeuigu
(kWh/year) (%)
ANAULANAIBUSIUIBUNAN1SIATIZITNTUSNTY
6,191.75 -6.46

Autodesk Revit & BEC v.1.0.6

PMnnan1TIelaaneUSeuisunan1stasIginsionasauluszuuUsuennia
AelUTunNINI1a09a158UNABIATS Building Information Modeling (BIM) 33%il9ns1uin
dlowssudisulniinannlusunsy Autodesk Revit AuTusunsa BEC v.1.0.6 lemudn USuna
TWliilganTusunsa Autodesk Revit ﬁ?uﬁmgaﬂdﬂﬂwmm BEC v.1.0.6 lnganilusosas
6.46

NANISANHINANITZNUAIUNANIINITINDIANTAUAITLNITNIAULE UV IDIATTANN KUY
UINTFIUNIAST
[-C) &9

dl ) I3 d" [} 1 a

19991NAN52N15Y AU UYBRATDIUSUDINTA @1U150UIUNUTUIUNT b LN

SEUUUSUDINAYDIDIAT FIFINAFDNITIINAINIUBIANTIINNINDISD8AL 60 UIVIEIUT

] A v a ¢ ° < A ) P

Wun1suanananlaanni1siasiging n1sen1sviianuduveaniaausuainia laeld

TUswN5U Autodesk Revit kagfiansan AANINIMNNZENYBIDIAITAIUNITAANTS LIWAI9IY

Tuau3dgdlaviin1TIn s gl uuTIaeemINIULLIASIZIE 91U 2 81A75 MlA 81A1S
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A19n97U warenAsisaneuia taglanNUARAANITILASIZINE 4 AILUUS LA W98

YUY NN LaTeNTan

f19719 14 %’as&amiﬁ'mum AUAUIIATIZINE

AU azfyn GEMERE)
\We9378 19.732436 99.918374
AFUNN 13.835247 100.607986
VDULNY 16.436842 102.844575
aavan 7.122333 100.544033

AN 33 NITNTTANYAIVDIALAUIBDIATNIATIZH

wazlinan13ans e INaNTENUMUAATIINITINDIANTAUNTENT1IALEUTDS
9IS UINATEIUNASY wispaniu3 shate muuuvenas weil
1. 91A3EINNUAISITUFVININ
NBUUTNABY 3 TR81ATT BIATEUNIU ANULUUNIATFIY §IATETNU
a1515gvT N In Laail 8491 NBILUULNY NSENIIENEITAIGY §ITElMINTIiAsEviNaT
Peak Cooling Load Tnalglusunsu Autodesk Revit Lagvi1n1sAnw1n1sUSuLARILYS

[

AWAUS LaeTFN19989971A15 lRlaNan1sIAs1Eieall



1.1 NMSAATIEN A FIAUINAID1ANT J9TALTeas e
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N192N1VINAHLEY
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LHINIFINBIATTADNINT ﬂ?ﬁmumu L%N‘H’Tﬁﬂ"l (B9F7)

AN 34 NAAUFUNUS Peak Cooling Load LaziiAN19u9981A1S

1.2 MIATILY o AuleineeIas JamInnganm

320,000
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N19ENITNIANLEN

300,000

280,000
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240,000

314,598

267,823
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LHINIFINBIATTADNINTA ﬂ?ﬁﬂﬂuﬁm}l L“ﬁ&lu’]ﬂﬂ’? (B9F7)

AN 35 NTNUEAINAAUFUNUS Peak Cooling Load WagiiAn14v8491A15
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1.3 NMSAATIEN D FIAUINAIDIAT JINTAVDULAY

330,000
g 315,745
= 310,000
v
z
& 290,000
&
°s
u(_., 270,000
c E - 271,007
3—2250,000-IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
c
& 0O 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340

LHINIFINBIATTADNINT ﬂ?ﬁmumu L%N‘H’Tﬁﬂ"l (B9F7)

AN 36 NSINUAAINARNUTUNUS Peak Cooling Load uazfiAn14va9e1ans

1.4 NMSAATIEN D FILAUINRAIDIAT JINIAFIVAN

330,000
< 313,852
= 310,000
k=
Z
& 290,000
&
u(_
& 270,000
[ 270,712
& [
3-2250,000-l|||||||||||||||||||||||||||||||||
c
& 0O 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340

LHINIFINBIATIABNINNTA ﬂ?ﬁmumu L%N'H’TWﬂ’] (BNFT)

AN 37 ATNUEAINAAUFUNUS Peak Cooling Load WagiiAn14v8481A15

LIMRMsdeniifneasseimsimuizauigaliosaniamnisznsvitnnudu

Uosfandmsudamiadiose njuvniazveuuny fe fid 0 s Juduiimsuduieszina

v o

AnwuEIASRUAUntaAsiUluRdARzIusn WesanendglavinnisasiawuuInasalagl v

Y

[y

n1e1AsISuAUNArngTunn LU Angle to True North 71 0 891 TulUsunsy Autodesk
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Revit LagluInanIsidendianeaiisoinsfimunzanfigndmivasan Ao im 20 9aa
niieng Tunnlufianmiudy
2. 91A5LSNEIUA

MNUUUTaes 3 ife1A1s pIAsHthsuen 3 Fu mLULIIRIILEYT 10946

NOUULKY NIUATUAYUUINITAVNINNTENTIESI5UAY {IT8lavinnTiasIevinam Peak

Cooling Load lagldlusunsu Autodesk Revit wazvi1n15@N®IN1SUSULAGILUTRILNUS

[
v a

WALAANIUDIDIANT VINIALRANISIATIZIIRAL

2.1 NFIATIZI U ALVNUINFI971ANT FINTALTEISTe

200,000 182,560
g | )
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v
2 150,000
(a4
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o< F
[ag B 133,470
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LHINI9INBIATTEDNINTA FTT(;’IJ‘WZ}I%W‘IN L%N‘lﬂ‘ﬂﬂ"l (B9F7)

AN 38 NT1NUEAINARAUFUNUS Peak Cooling Load WagiiAn14v8481A15
2.2 NMFIATIEN Q4 AUNUITIFIDIANT JINTANTUNN
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AN 39 NSINUEAINARNUTUNWUS Peak Cooling Load uazfiAin14va9e1ans



2.3 ANSILATIZI U ALVNUNFI91ANT FINIRUDULAY
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AN 40 NS1NUERINAAUFUNUS Peak Cooling Load Waz#iAn19v8491A1S

2.4 ANFIHATIZI U ALVUINHID1ANT FIIREIAN
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A 41 NSINUEAINARNUTUNWUS Peak Cooling Load wazfiAin14va9e1ans
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Autodesk Revit
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Han1sANYILUIMIUTUUTINTaURIASNaannTsIdnawusEUUUTUaINTA
= 1 dy I3 v o q' a
Han1sAnwdnildunsussendldssuukuuInassoImsansaume (BIM) iy
INNTLUIUNITATIATIEANIAINIT NS IIUTEUUUSUDINIADIANSNLERAININUATE dIunsn
NANNSANYINILUINIGIATIENUIAINTT NS IIIUDIATTEUUUSUBINARIYSTEUUKUUINE DS

ANIFUNADIANT

Revit model

F3
t=ff)
i
o o

Amstéudsen < |
ssuudiuaima (vwm/d)

CCSE-CalculationlLock
anviduves fuiihssnu (2561) 2 Peak cooling load

AW 42 nszuruiliannisuszend BIM lunisataseivnainisldngdeanu

szuuUsuaINIAaIAIs

Usgnoufureyanuidddinil 2 namsAnwimansenufuiinmisnisnnsennsi
AN3EMINANNELYBIDMIIILUUIASTIUAATT TlFTnTeimiianeianzauiian
dnsuneasenmsmunuuInes e eildenu e edluanuided

lunsuseyndldnssuiunismaiwsgimanistdndunussuuyiuenaenns
Tufienefiffignaindurhmsuiulsnseveasuagiinseginiuuamamsyiudssiiiala
dmfunmsuiuusaileanvunaiaiesufueiniaas Ssazdsmarionslinduveseiasdau
szuudfunnmesenAsfianasielsetiesanvuimedesuivenmadnausiniuldwdsny
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M1319 15 FayanisasAnisidauaiasuuennanldlunmsiansandinisldndesnu

vauazasUSuanmaly CCSE-Calculation Lock

PraanldanulaeUsyunn 9.00-18.00 1.
FuTurinauset (u) 247
At ALY (U1n/KWh) 4

Ruasmu (V) -

Qm‘wgﬁmauaﬂmﬁuzﬁﬂmimaauﬁamaﬁ@ (°Q) 35
a v & @ o A o o)
QUNHNUUIABYAIUTUENIINITNAFDUNIDATIVIN (°O) 27
4’1’ [y Y4 2 & @ o =l [
ANUIUFUNNTDNALUIADYALE UVUSVINNTNAFBUNIBNTIVIN (%RH) 50

MnMInsEUILdlFsUsEgnd BIM Tunsinszimenisldmdsnussuuusu
a1nAe1ANs auutudnafildannlusunsu Autodesk Revit #1&3 heating and Cooling load
Hurrnsemsviiaufeussan (Peak Cooling load) Failethundnnaniisufudmdsaui
PRpsUsunNAfashidansfumasEnsvhmsugeant asiilildunaedonsvenie
dmiulduisuifisunadinisanavesvuintaiosUiveiniadledsuainuuin
\3esUFuemansululsadurunaniesiuoinmaileuuusaenumanisuiuy s
wriazluINelagUsEliunansEnUveILLInIansUSuuTeTannseuenns 39 suluy Bauvs
sanlu 7 ngumdn Teun:

nguil 1: Ufuusantdsiiuueanas seuuvdsen uagsiiilusdla

nguil 2: Ufuusaamsnidsiivredainns

nguil 3: Uuusalemz sz U

nguil 4: Usuusaiamenedslusdla

nguil 5: Ufuusantlsiiuredanns wagszuundan

nguil 6: Ufuusantsiivuesenms wazwilslusdla

nguil 7: Usuugsszuuvdseuazniislusdla

wazasifumasdoyausnesnidu 2 oransldded

1. 1A sdNUEIEITUEUIUIN

Woliiiiasevinauumninisuiuugenseueimsiiieannslindsnussuy
v s o

UYFuenia §Idedevinislisuiuuinassauifeinisingsnedadoyareteiasniudeys

LL‘U‘U&HG]iiTU@']ﬂﬂiﬁ’]ﬁﬂ@’]uﬁqﬁ’ﬁm?ﬂ‘ﬂuﬂ%’iﬂ BUUNINTZTU iUy 8491 eanluulay
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NOILVUVKNY NIUATUAYUUINITAVNAIN NIENTA51TIUEY LazajUioyarodkuuingss
9159l

- NN UER81ANTSIY 2,293.51 M54

o

- NUNUSUBINATIN 1465 5.4,

af

[y

- ftuitliu$uornasin 828.51 meal.
- fififadids Latitude : 13.835247° Longitude: 100.607986° (Jufifiaitldunu
MsiATzkasuinganne Tuemiaded)

- Angle to True North 7 0 99

ANuAdNYaENISIgUIAsTulUSHASN Autodesk Revit U office

Parameter | Value |
Energy Analysis A
Area per Person 28571 m?
Sensible Heat Gain per person 73.27TW
Latent Heat Gain per person 58.61W
Lighting Load Density 10.76 W/m?
Power Load Density 13.99 W/m?2
Infiltration Airflow per area 0.19 L/(sm?)
Plenum Lighting Contribution 20.0000%
Occupancy Schedule Commaon Office Occupancy - 8 AM to 5 PM
Lighting Schedule Office Lighting - 6 AM to 11 PM
Power Schedule Office Lighting - 6 AM to 11 PM
Outdoor Air per Person 236L/s
Outdoor Air per Area 0.30 L/(sm?)
Air Changes per Hour 0.000000
Outdoor Air Method by People and by Area
Opening Time 7:00
Closing Time 18:00
Unoccupied Cooling Set Point 27.78°C
Heating Set Point 21.11 °C
Cooling Set Point 23.33°C
Humidification Set Point 0.0000%
Dehumidification Set Point 70.0000%

M 43 dayadneanisidaueiasdinauasisagudmda Tulusunsy Autodesk

Revit
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WU AAEIUTUaMA ANy AMNTIENAY  SaBaznisanag
MeUfulze  sawisenAns (Btuhn  wiseulwih Twihilasas vaeAnsld
(U WA) (UL WA) WAl
nauyiulse 897,063 545,666.93 - -
1 590,658 359,969.79 185,697.14 34%
2 598,513 362,729.98 182,936.95 33%
3 620,882 376,286.81 167,380.12 31%
4 594,070 360,037.64 185,629.29 34%
5 601,911 364,789.56 178,877.37 33%
6 626,546 379,719.44 165,947.48 30%
7 591,678 358,588.08 187,078.85 34%
8 599,533 363,348.27 182,318.66 33%
9 622,427 377,223.55 166,443.38 31%
10 747,119 452,795.16 90,871.77 17%
11 751,165 455,245.63 88,421.30 16%
12 748,299 453,508.63 90,158.30 17%
13 816,212 494,667.13 48,999.79 9%
14 817,815 495,659.02 48,007.90 9%
15 816,645 494,929.75 48,737.18 9%
16 839,246 508,627.20 35,039.73 6%
17 855,897 518,718.31 24,948.62 5%
18 891,491 540,290.13 3,376.80 1%
19 643,896 390,234.47 155,432.46 28%
20 649,771 393,795.30 149,871.62 28%
21 645,557 391,241.51 152,425.42 28%
22 667,302 404,419.92 139,247.01 26%
23 675,033 409,105.67 134,561.26 25%
24 724,166 438,882.72 104,784.20 19%
25 669,028 405,466.25 138,200.67 25%
26 676,757 410,149.94 133,516.99 25%
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HUINS NAAEIUTUaIMA ANy AMNTIENAIY  SaBaznisanas
nMeUfulye  swieenAs (Btwhn)  wiseulnih IWndianas vaeAN5ld
(L WA) (VL WA) wagseulnin
27 728,220 441,359.33 102,307.60 19%
28 667,868 404,763.19 138,903.74 26%
29 675,600 409,448.94 134,217.99 25%
30 725,350 439,600.27 104,066.66 19%
31 742,983 450,286.92 93,380.01 17%
32 760,030 460,617.90 83,049.02 15%
33 796,200 482,539.19 61,127.74 11%
34 744,833 451,407.70 92,259.23 17%
35 761,848 461,720.07 81,946.86 15%
36 797,975 483,614.47 60,052.46 11%
37 743,485 450,590.89 93,076.05 17%
38 760,521 460,915.67 82,751.25 15%
39 528,681 482,830.76 60,836.17 11%

' Y v PN < J Y @ | A A = a
nueme: Anslindsnulniiianas Wudnisldndsnudelnanauiasainnisiasy

YUIALATBIUTUDINIAIAENAIINUINIINITAAT IS INANEUUTUUSY wazTun

1A303UTUDINIATINTI8IA1S (Btu/hr) laannnasudasan peak cooling load

< [y P a [y v o al o % &
WU UNLATIUIUBINANBINILNBANAA Cooling load U

ANNNANITIVITNBAAIIUAITI BUINNAFINATAAANITANAINT bT WA U bW

WNfignfe wuIei 1 Feanusoanailddnelata 185,697.14 vandal wiedAadu 34%

Fadunsusulgeisnisiiu ndsen seawiulewts uazntslssladienszan Low E

waglliodmsgnnaniIsusulseeIasdrdnauas suaudminuenaungy

nsusuUTRslananisusuUesall

nguN 1: USuugentdsiiy, videan wagkidaly
NNWUINIEINITaanAlgIen

30% - 34% adunguiilyinadn

[

saa

GRAMAY

SANEn

laag1ailde

N

dngy

[

lunisusendandsnulagsiu

la (Wit 1-9) Tunguil msusuuss

lnedasigudnisanatag
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1
1 )

ngud 2: YSudgaamendeiu (Wuinieil 10-12) wuinianisusuugantaiu

q

=

WWesegafen Wnansandildirefideudrdlndifssiu lnsfiesidudnisanaseyi
16% - 17% Fauuamsdt 10 (uanlouda) iunummeiilinaussndageanlundui lasan
Anldaelena 90,871.77 umsied vise 17%

ngudl 3: UFUUsaamzszuundsnn (Wuamnedl 13-15) msuiuussanizndan
Tinan1susevdandanulusziuiiiiniingudusgrstaiau Inefivesifusinisanasogd 9%
Fawwamnadl 13 (ulout) Wuwumnsiilinausendageaalunguil Tnsanalddnelds
48,999.79 uwisiel %38 9%

]
1 =

nguil 4: Ysuusaameaidslusdla (wuamaei 16-18) msusudsaemsntlslussla
Tinausendandsnulusziuidfanidleieuiungudu q lnglawiz wumneil 18 (nsvand)
Feanaldanelafios 3,376.80 vmael 3o 1% Wit luvmed wumiei 16 (nszan
Low_e) luuumsitlinausevdngeanlunguil TnvanAlddneldds 35,039.73 vwsied
30 6%

ngudl 5: UuUgamiiafivuazszuumdani wuanedl 19-21) msufudgaiandsity
wazndsalinanisuszndandsanuia lnefiesifusinnsanasee 26%-28% 39 wumis
7l 19 Wunumeiilinaussndageaalunduil neandldd18ldde 15543246 vmded

190 28%

[
=

nguil 6: Uuussndeiiuuazniislusdla (wuamneit 22-30) nquiliinanisussudn
wassuinanvats lnefiiesifudinisanasedil 19%-26% 33 uumnsil 28 1WunuIng
flinausendngsgalunduil Tneanaldaneldie 138,903.7a uvded wide 26%

ngudl 7: Ufuugeszuundanuagnidslussla (Wuamisil 31-39) msﬂ%’uﬂ@amjuﬁ
Tnansusgndandanuluseduiunans lnefiesidudnisanasedil 119%-17% 34 wuamng
7l 31 1Wuuuameiilinauszndngegalundui Insananldd1oldds 93,380.01 vmded
w30 17%

dewFouiisunanisusendandasusening nauil 2 (Uiuugnamendiv)
ngudl 3 (Uuusaamzndsa) wagngud 4 (Wiuussamendalusda) wuin:

o <, 1 oag v Y] o a a s & ¢
ngud 2 Wunguilinanisussndandsnuuiniign lnefiasidudnisanas

'
P

A v o Y} Y} a s & &
ﬂaqlWl 3 11/1Nﬁﬂ']'ﬁU53W8ﬂwaﬂ\1flu1u33ﬂU§aﬂaﬂllfl IﬂﬂmLUaiL%u@ﬂqiﬁﬂa%ﬂQQW
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nguil 4 Wunguillinanisusndandany desiiga lasfiivofidudnisanas
a9and 6%

NNToyaITiuIINITUFUUT nilviiu Wisseguferdmasenisanalddnendsu
lpannndmsFulsmaeevsentdilusdaiisegiusietognetnia

wililofiansuUTeuliisusnsnisanaswesAnslindsaulud dudrianily

Aa

JFulsaeaianiseiaudunulunisiienuiulse lngiinnsanmudeyaiuiiitenusuus

[y

anfazAvesianlduTuugell

M1319 17 WunuSuusedaneinisdrtiney

17U wiae
N 675 AT
FTUUNAIAT 817.5 7.4,
FONUENE 134.5 f9.9.
MM 18 TIAYasTagilduTuUge
ERGRIRN VL]
auulouny 180 UW/015.40.
awuleity 250 VIW/015.41.
AUIUINAYLSINY 400 VIN/MTA.
N38N Low-E 5500 UIN/A3.4.
NIYANALITOULES 3500 UIW/015.40.
nszand 1500 UIN/AT.4.

N MIATeluwidetazldnaiaisandeyaisiunuy Toyasiaians1eds
00 CHILL FLOW, 2025; #an. 13591 tfa 896 819m89, 2568, Wazzadu, 2568;

Global House, 2025 mmwaﬂﬁmmmﬂiuﬁwmaﬂmi
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M1919 19 dnsdiusadaanlduiuussderinisidnasnuinanaseiasdtdineu

waamsUiule  Amnslindeny  sevestagild  Sasdusianvesiang
TWihilanas USuuse Aldusuussdannisld
(umA) (um) wisnuiiana
1 185,697.14 1,008,147 54
2 182,936.95 739,239 4.1
3 167,380.12 470,331 2.8
4 185,629.29 1,112,622 6.1
5 178,877.37 843,714 a.7
6 165,947.48 574,806 3.5
7 187,078.85 1,336,497 1.2
8 182,318.66 1,067,589 59
9 166,443.38 798,681 4.8
10 90,871.77 121,500 1.3
11 88,421.30 168,750 1.9
12 90,158.30 270,000 3.0
13 48,999.79 147,150 3.0
14 48,007.90 204,375 4.3
15 48,737.18 327,000 6.7
16 35,039.73 739,497 21.1
17 24,948.62 470,589 18.9
18 3,376.80 201,681 59.7
19 155,432.46 268,650 1.8
20 149,871.62 373,125 25
21 152,425.42 597,000 3.9
22 139,247.01 860,997 6.2
23 134,561.26 592,089 4.4
24 104,784.20 323,181 3.1
25 138,200.67 908,247 6.6
26 133,516.99 639,339 4.8
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waamsUiulge  Ansldndeey maveslaniild  Sasdusianvesiang
TWihilanas USuus wldusuussdasnisld
(umA) (um) WEUTIanas

27 102,327.60 370,431 3.6
28 138,903.74 1,009,497 7.3
29 134,217.99 740,589 55
30 104,066.66 471,681 4.5
31 93,380.01 886,647 9.5
32 83,049.02 617,739 7.4
33 61,127.74 348,831 5.7
34 92,259.23 943,872 10.2
35 81,946.86 674,964 8.2
36 60,052.46 406,056 6.8
37 93,076.03 1,066,497 11.5
38 82,7151.25 797,589 9.6
39 60,836.17 528,681 8.7

Y ) ) 9 ¥ o o Y o = ° & oA v &
Vill'lﬁllﬂ/i?]: @Wiqﬁju5qﬂqeﬂﬂﬂﬁaﬂmeﬂﬂiU‘U?Q@@ﬂqﬂqﬁisﬂwaﬂﬁquvmﬂaqaﬂﬂqﬁu@%ULWQI%LUU

| g v v a ) = ) 3 !
Adldnsrvaouanuduyulumsidenasuuiuuse Wesainsiandandudiu

AlgIediulnglunsusuly

WlefiasanAnuauuITEze1IfeINIsaan1siinanulaluseiugs uaslidnsidiu

TAvarianildusugarinsidndanuiianasininay ainsdentuIninsusuls

alirnstandanulni Nanassied unian 5 dusuwsn aglauwimamiaulonil
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M1319 20 wuanamsuiudsanliannslindsnuluiianasieluinign 5 dudu

wumemsuiudgs  Amsldndenulnin  dasdwunaivesiagnlduiuuss

anas (U mA) darnsldndanuiianas
7 187,078.85 1.2
1 185,697.14 5.4
4 185,629.29 6.1
2 182,936.95 4.1
8 182,318.66 59

A a K N a a < ! a = & [

\Wafa13au09T LM SAUNUNILANILAL LI 2 Fadun1suSuuse
a1mshud Lk aEnd I mensiawIulonmkarUsuUssslUsdlamenssanasiouuas
Juswwmneihaulange Wesainliainisldndwnulnihnanaswel unegludududiu 9

[
1A

waglviszeiiansAuulosnantunguil
A a ) ! o LY 1 L1 ) - -
WeRia1sangnsidiusavesiagnlduiuusseanisldndenunanadluvuei
fapsanunsaanmsldndsnulaluseiugs deudsinsandandiunavesiannldusuls

somnslandanuianastosiiagn 5 dusunsn lakumenuiaulansil

M1919 21 W maMsUTUU T SnsdIusn1vesTagn ldusul serannsldnaseu

Nanasiossgn 5 Jusuwsn

wumemsuiudge  Amsldndenulniin  dasdiunaivesiaginlduiuuss

anas (umA) Aarnsldndanuiianas
3 167,380.12 2.8
10 90,873.77 1.3
11 88,421.30 1.9
19 153,432.46 1.8

20 149,871.62 2.5
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waziilefionsundesdnslindsnulniflanaafisduaziiuiiuuimad 3
Fadunsusulgsemsluduntaagndandmonaiivaundend waziasunszanidy
nsvand \Junumsiihaulefigaidesainsnidrunaivesiagiliuiuussdeainisly
n¥snuiianastiosaglusududu 9 warlvirnslindamuluihilanasiod wnnfialunguil

2. 91A5T5aNEIUA UUUNIATILLAYT 10946 NBILUULHY

el sgrinauuamemsuiusnseuemsiiieannislindsnussuuuiu
9N {338397NT 8 ULUUTIRE I TRB1ANS A8 9198978 LaY8981A1TANTOYA
LUUINATEIUIASTINETUIAUIA 3 TU WUUINASEILET 10946 nesuUULIULazaTUTaYa
vosuuuaesoImslade

- NN A8 IANTIIN 2,688 MS.4.

4

UNUSUBINIATIH 1,358 M15.41.

=)
=

- NunklUSueIMIATIY 1,330 B4,

' | v
Aa v a9

- NNAANAY Latitud: 13.835247° Longitude: 100.607986° (Lﬂuﬁﬁmms{ﬁmu
NTIATIERaRLTINgnNY Tuawided)
- Angle to True North 7 0 9p

-AruadnuugAsItuee1AstuluswAsy Autodesk Revit LU Hospital or

Healthcare
Parameter Value
Energy Analysis &
Area per Person 10.000 m?
Sensible Heat Gain per person 73.2TW
Latent Heat Gain per person 58.61TW
Lighting Load Density 12.92 W/m?
Power Load Density 17.22 W/m?
Infiltration Airflow per area 0.19 L/(sm?)
Plenum Lighting Contribution 20.0000%
Occupancy Schedule Health-Care Facility Occupancy - 8 AM to 9 P
Lighting Schedule Office Lighting - 6 AM to 11 PM
Power Schedule Office Lighting - 6 AM to 11 PM
Qutdoor Air per Person 0.00 L/s
Qutdoor Air per Area 0.00 L/{ssm?3)
Air Changes per Hour 2.000000
Cutdoor Air Method by People and by Area
Opening Time 1:00
Closing Time 0:00
Unoccupied Cooling Set Point 27.78°C
Heating Set Point 21.11°C
Cooling Set Point 23.33°C
Humidification Set Point 0.0000%
Dehumidification Set Point 70.0000%

M 44 Jayadnwaznisldeuainislsimeiuia Tulusunsa Autodesk Revit
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WUINY YuAASaIUTUaINA ALY ALY SowaznTanas
MeUfuUge  swieenns (Btuhn)  wasewlWAl  wisewlwing  wesdinsld
(U mA) anas (UWA)  wassuluiih
nauyiulse 586,137 355,229.89 -
1 473,456 286,939.11 68,290.77 19%
2 478,458 289,970.58 65,259.30 18%
3 488,517 296,066.61 59,163.28 17%
4 477,762 289,548.74 65,681.15 18%
5 482,733 292,561.60 62,668.29 18%
6 492,734 298,622.47 56,607.42 16%
7 477,257 289,242.70 65,987.19 19%
8 482,232 292,257.63 62,972.26 18%
9 492,239 298,322.63 56,907.25 16%
10 542,361 328,699.36 26,530.53 %
11 542,590 328,837.91 26,391.98 7%
12 542,774 328,949.57 26,280.32 %
13 518,088 313,988.67 41,241.22 12%
14 521,695 316,174.39 39,055.50 11%
15 521,238 315,897.30 39,332.59 11%
16 554,163 335,852.06 19,377.83 5%
17 559,138 338,866.98 16,362.90 5%
18 569,139 344,927.85 10,302.03 3%
19 493,191 298,899.56 56,330.32 16%
20 496,037 300,624.15 54,605.74 15%
21 495,869 300,522.83 54,707.06 15%
22 542,924 329,040.56 26,189.33 7%
23 547,913 332,063.75 23,166.13 %
24 557,944 338,143.24 17,086.65 5%
25 543,491 329,383.82 25,846.07 %
26 548,479 332,407.02 22,822.87 6%
27 558,507 338,484.43 16,745.46 5%
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1519 22 (,d)

WU YuAASaIUTUaINA Amsld  Anslenasu  Sewaznisanas

MeUfulye  sawieamns (Btuhn)  wasawlWin  lnidhilasag vaANslY

(VA (U mA) WAIUINAN
28 543,463 329,367.28 25,862.61 %
29 548,452 332,390.47 22,839.41 6%
30 558,480 338,467.89 16,762.00 5%
31 483,917 293,279.14 61,950.74 17%
32 488,905 296,302.34 58,927.54 17%
33 498,937 302,381.82 52,848.06 15%
34 487,687 295,564.12 59,665.77 17%
35 492,648 298,570.77 56,659.11 16%
36 502,622 304,615.10 50,614.78 14%
37 487,210 295,274.62 59,955.27 17%
38 492,174 298,283.34 56,946.54 16%
39 502,154 304,331.81 50,898.08 14%

wuen: Antsldndsnulnirianas iWudnsldndsnuielianasioninnisey
YUIALATIUTUDINIAAENA9INUINIINITIAT IS ERARaUUTUUTY wazaun
\A39USUBINIATINTIIIATS (Btu/hr) l9annisuuasen peak cooling load tTu

£
a

NasUNATBIUSURINIARRIILIeNdA Cooling load 1

al

nnamsIdeinansluniing uuamsiidsmaliiAanisanainisldngaaulndia
mﬂﬁqﬂﬁa wuIedt 1 Feaunsoanaldinglaas 68,290.77 umaed nieAndu 19%
Fadumsuiudssianlsiiv wden sheauanleut uaskiidusdlasensyan Low E

waziiodinszsinanisuiulsseransdrinauaisisageiminuenaungs
nsuUsuUTaRgldanIUSuU T

nguil 1: Uuugemilsiiu, ndenn wazniialusdla (wuamsil 1-9)

Tunguil nsUsudsmnuumsanInanalddrendsnuldediedioddy Tned
Wedldudnisanasegd 16%-19% dadunguiiliinadnéifianlunisusendandsalagsom

q

Tnganaltaelang 68,290.77 umaal
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nguit 2: Uuusaaniznteiiu (wuameil 10-12)

LaemsUSusssilsiiuiesegafelinanisanaildaofidoudslndidsaiu
Tnelesifusinisanasegil 79 Sauumnedt 10 @uadlowda) Wuuwmaiilinayssudnggn
Tunquil lnsanelddneléds 26,530.53 vinsiol

nguil 3: UFuUsaanzssuunden (Wil 13-15)

mMsUfuUssemevdsmlrinansuszudandanulussduiimninguduegeiniau
Tnefwesifudnisanasegil 11%-12% Fauuamisit 13 @uavlowi) iuuuimeilina
Usendnasanlunauil Insanarldanelaf 41,241.22 vmded

nguit 4: Uuussannzniialusela (Wuamneil 16-18)

nsUulgamzriausdalinayssndandanulusefuiidaadlodiouiungy
Ju 9 TneanIzLuInIed 18 (n15¥and) dsanarlddneldfies 10,302.03 umsed wse 3%
it Tusaugfiuuamnadl 16 (n3zan Low e) Wukummsiilinadszndngaalunguil lnsan
Aldanelang 19,377.83 vneieU vise 5%

nguil 5: YFuugendisiiunagssuunden (Wuamnedl 19-21)

nsUfulssandafivuazndalinanisusendandanuiin Tnediesidud
n15anasegil 15%-16% deuumiedt 19 iWuuumisilinausevdngegalundui lnoan
Algaelang 56,330.32 unsiel

nguil 6: UFuugenilsiiunagniialusela (wuamnsil 22-30)

nduiiiinanisusgndandsnuiivatnnats Tnefiofidudnisanased 5%-7%
Fauumnedt 28 Wuwumeitlinaussvingeanlunduil Insanaildangléds 25,863 umied

nguil 7: UFuusessuundsauasaidsluseda (wuamnedl 31-39)

nsusuUEnguilfansUssndandslussdutiunans Tnefivedfidusinisanas
oeffl 149%-17% F9 wuanmait 31funumsiilinausendageaalundui lnanalddneldd
61,950.74 umiel

dewFouifisunanisusendandsnusening nquil 2 (Wiuussangnisiv)
nauil 3 (UFuUssemendani) uay naud 4 (Uuusaamzndslusla) wui

nguit 3 1unquitlinanisusevdandanu unitge Taefiesidudnisanasgean

i 12%

'
a

A v 1y} o o = s & &
ﬂaqlWl 2 Iﬁmﬁﬂqﬁﬂ'ﬁgﬁﬂﬂwaﬂﬂ']UIU'igG]U'ﬁax‘iaﬂllfl I@ﬂmLUaiL%uMﬂ’liaﬂaGQ%‘jﬂ

7%
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oA & % o o y A = s @ &
nguin 4 \Jungunlvinamsusendandsnu desiiga lneiliivesidudnisanasgagn
1 5%
MNVoyadviniinsusuuse waemn Wesegufeddmasenisanalddnendsau

lpannndimsusulsmdeiunenidalusdaiissegafessgadaiay

(%) |

weilla AT UTe U UEnIINTITanaseIAInNIsianasuliii duaTagnld

Aa

JFulsaeaianiseiaudunulunisiienuiulse lngiinnsanmudeyaiuiiitenusuus

[y [

Fanaslumsesialuil wazsimvesTanildusulsalunisa 15

A1319 23 WuiuSuuseTaneinsainey

U wule
N9 461.3 M3
FLUURAIAT 837.8 AT,
FONUENE 146.73 M4,

M1319 24 dpsndausAiaanldusulssarinisldndinunanasenaislsemeruia

WU ansldndsu  sewestagild  Sandrusianvesden
QUERNIEN TWihilanas USuuse Aldusuussdarnisld
(umA) (um) WHUTIanas

1 68,290.77 1,040,853 15.2

2 65,259.30 747,393 11.5

3 59,163.28 453,933 7.7

4 65,681.15 1,131,790 17.2

5 62,668.29 838,330 13.4

6 56,607.42 544,870 9.6

7 65,987.19 1,326,655 20.1

8 62,972.26 1,033,195 16.4

9 56,907.25 739,735 13.0

10 26,530.53 83,034 3.1

11 26,391.98 115,325 4.4

12 26,280.32 184,520 7.0
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1519 24 (,d)

WUIN anslimdeenlnih  ewesTagitld INTIEIUTINVDITEN
n15UsuUse flanas (WMA) USuu ldusuugesiarnisly
(um) wiianas
13 41,241.22 150,804 3.7
14 39,055.50 209,450 54
15 39,332.59 335,120 8.5
16 19,377.83 807,015 41.6
17 16,362.90 513,555 31.4
18 10,302.03 220,095 21.4
19 56,330.32 233,838 4.2
20 54,605.74 324,775 59
21 54,707.06 519,640 9.5
22 26,189.33 890,049 34.0
23 23,166.13 596,589 258
24 17,086.65 303,129 17.7
25 25,846.07 922,340 35.7
26 22,822.87 628,880 27.6
27 16,745.46 335,420 20.0
28 25,862.61 991,535 38.3
29 22,839.41 698,075 30.6
30 16,762.00 404,615 24.1
31 61,950.74 957,819 155
32 58,927.54 664,359 11.3
33 52,848.06 370,899 7.0
34 59,665.77 1,016,465 17.0
35 56,659.11 723,005 12.8
36 50,614.78 429,545 8.5
37 59,955.27 1,142,135 19.0
38 56,946.54 848,675 14.9
39 50,898.08 555,215 10.9

Weme: Snsdiusiavesiagiliuiusssennisldndinuiianasgnimusduieldidu
Arldnsavaeuanuduyuluntsdenamuusulse WeswinsaTgadudiu

AlgIgdlnylunisuiuls
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WennsanANuANusEereIaInIsannsitnasnulaluseiugs wasiidnsdiu
5119033 NIdUSuUgesaAIn1sldndanuiianasiivuay 38vMIn151a0nNwuINg

nsUsuUgnliansldndsnulninnanassied uniige 5 suduwsn azlawwimeaiinauls

1%
v A

U

M1519 25 wwmansUsulgenlianisldwdsnulninnanasdelanniga 5 duau

wuannsUsulgs  Amsldwdseulnia Sasidiusianvesdaanlduiudie

flanas (LA dafnsldndanuiianas
1 68,230.77 15.2
4 65,681.15 17.5
2 65,259.30 11.5
7 65,982.19 20.1
8 62,972.25 16.4

wazidlefansanizesdnsdunawesianildusudgmennislindsnuiianas
anfnaziiuiiuuamed 2 fadunsuiuissenmsludiunduas syuuihmdsndnenisii
auuloui uazufuussnialssladenszanagyiounas Wuuwmmeihiaulafigaiiesnin
Temsldndsnulwifianasied sneglusuiuiu o wagliszaznansiuyuiesiian
Tunguil

definnsauuamiifesmssndunavesianiliuiuusdenislindsanu
flanastios Tuvarndsnsannsaannslimdsonldlusefugs Inadensnsdmnnvesian

Y o Y] - D v o % I~ o &
usuUgwernsldndsnunanaosiian 5 suduusn sslduumnamirauladsil
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M1914 26 WMNINsUTUU TN RdIusIAvasTagnldusulserannsldnaaeu

Nanastiaeiign 5 duAuwsn

wuannsUsulgs  Amsldndseulnin Sasidiusianvesdaanlduiude

fianas (WA dafnsldndanuiianas
10 26,530.53 3.1
11 26,391.98 4.4
13 41,241.22 3.7
14 39,055.50 5.4
19 56,330.32 4.2

A a z.ﬂ' ! £ [ Qll a a < ! d‘
LazilaNan T seIAINITlona Ul Nana wiuENBANILUINIIT 19
= & [ ! o [ £ a 14 [
Fadunisuiuustenmsludiunianas ssuudmdinmenisiiuauiulewnd Wuwuinig
miaulangailiosnndnsrdiusinvesiannldusuussdernisldndanunanas IAtee

agludududu q uaglianisldndsnulnihianassied sngalunguil
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INNANITITENITANYIMUINIINITUTEENALTULUUTIA0 A1 TAUMNABIATS
HDTLATIEINANF1UTEVUUTUBINIABIAT MILLUVNINTFIUBI1ANSAIAST LAIlATIY

wavasUnautsoanidu 3 dw nuranside lassil

#3UNan15Y
1. ayunauazdatauauusIAn¥INILLINIeIATIERAIN1sTdnd s uszuY
U5UaIN1AY299IA1T FIETZUULUUTIABIANTEULNADIATS
1.1 a@3Una
mMsnwuumIsUssgndlluuiassasaumaoians (BIM) ielnse
WAWIUITUUUSUDINIAYBIDIAIIAIULINTFINDIA13NA1AST Lanansliiiudl szuu BIM
anunsatunldlunisussiduainisldndsnussuuuiveniadeUls lnonadwsile
finnulndiAsafunsimseviselusunsy BEC v.1.0.6 Sadulusunsumnsguilddeds
TnoilnPaunnsnaegi 6.46%
1.2 N192AUTENAN1IIY
MnranFIdeRnu Amslindanudildanszuu BIM fanuuansisain
Tusunsu BEC v.1.0.6 08l 6.46% tu annsnedusielddn seuu BIM fdneniwluniaidy
wioslovspifiundanubesduliodnaiussansnm egralsfinuainuuandsiiiindu

=2 Ya v

TamOnaNU1INNTAIAITILALBEATBIRUUTIARY FIITeanTamuauLazUSuUReula

kY 9

a v

Joyadannsauainis: lunsifetiinisldnuaudavesiagaiuilusinsy
Autodesk Revit finunliidudnsissiu Inglilausuudlinssiudeyanldlulusunsy BEC
Vianun Meilivenegeuaudglumsldnulewiu Famndesnisnaansninnuuliuggady

Aldeuasnsauuuinuauiideauseu (Thermal properties) vatianlulusunsula
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Material Browser - Brick, Common 7 x®

Q| Identity Graphics Appearance Pflyu(all“\ﬂml‘

Project Materials: All ¥ = i= - wl Brick- Mediumweight BDO X
Name o~ ¥ Information
. ¥ Properties
Asphatt, Bitumen
Transmits Light
‘ Brick, Common Benavior  ksotropic >

Themmal Conductivity 0.5400 W/(mX)

- Brick, Soldier Course

Specific Heat 08400 1/(g°C)
[~ -
Density 1,550.00 kg/m?

. Carpet Emissivity 095 =

‘ Ceiling Tile Permeability 1824000 ng/(Pa-sm*) o
SR Porosity 0.01 =
| Ceiling Tile 600 x 1200 - = 0

sii} ectivity =

Ceiling Tile 600 x 600 Electrical Resistivity 200000000 Gm

Material Libraries

- @- B «
= o | conce

»

2w 45 Mmsivuatayadundsauliiuiaglulusunsu Autodesk Revit

& A a % Y A ° o o
dayanunnisldau: nmsimsgiluasidinisimuadnvaenisidaueinis
(Space Type) MU 1UToUANINTIIU ASHRAE FalUsunsal Autodesk Revit Aetayauily
gnludlid Inglaladmundeyasgrazidennuildlulusunsy BEC namun windnisiivue

NYALLDYANITITINUDIANTNATINUNINTU ATATNAIAINULANANVBINARNGILANAS

Space Type Settings ? X

Fiter:  Enter Search W

Merchandising Sales Area - Retail

Museum and Gallery - Storage - Museum and Galle
Nurse Station - Hospital/Healthcare

Office - Enclosed

Parameter I Value I

Office - Open Plan

Office Common Activity Areas - Inactive Storage
Operating Room - Hospital/Healthcare

Other Televised Playing Area - Sports Arena
Parking Area - Attendant only - Parking Garage
Parking Area - Pedestrian - Parking Garage
Patient Room - Hospital/Healthcare

Personal Services Sales Area - Retail
Pharmacy - Hospital/Healthcare

Physical Therapy - Hospital/Healthcare

Playing Area Gymnasium

Plenum

Police Station Laboratory - Police/Fire Stations
Public and Staff Lounge - Hospital/Healthcare
Reading Area - Library

Reception/Waiting - Hotel

Reception/Waiting - Motel

Reception/Waiting - Transportation

Recovery - Hospital/Healthcare

Restoration - Museum

Restrooms

Ring Sports Area - Sports Arena

Sleeping Quarters - Police/Fire Station

DD ®E D

Area per Person [33333333.33 mm?

Sensible Heat Gain per pers 73.27 W
Latent Heat Gain per perso 5861 W
Lighting Load Density 3.01 W/m?
Power Load Density 215 W/m?
Infiltration Airflow per area 0.19 (sm?)
Plenum Lighting Contributi ' 20.0000%
Occupancy Schedule Common Office Occupancy
Lighting Schedule Warehouse Lighting - 7 AM
Power Schedule Warehouse Lighting - 7 AM
Outdoor Air per Person 0.00 L/s

Outdoor Air per Area 0.61 L/(sm?)

Air Changes per Hour 0.000000

Outdoor Air Method by People and by Area
Heating Set Point 444°C

Cooling Set Point 37.718°C

Humidification Set Point  0.0000%

Dehumidification Set Point 70.0000%

oK Cancel

AN 46 AE9TaRaRUNAINIU_NAeRInYinnIsnvuaaneaen1sldeueIA1g

Tulusunsu Autodesk Revit
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1.3 YaLEUBLUL

¥
a VA v ¥ o

mnmsfnuluadall §ideTaifoimouurdmiunistesenluouan fail

1.3.1 mndesnsinisfnwuulsuifisuteyaiauandoauazutugbeiy
msvinsAnuludiuresnsusy Parameter wazfvunardeyavesiaguagiuiinislda
Tigndesunntu Tneldunsgrunmsdsendeatuisluszuy BM waslusunsuifldnaaey
Welildnadwsiianunanaindeuiosiian

1.3.2 fldnunazgoonuuuanansaldszuu BIM 1uiniesiielunisuszidiu
mslindsnuveseaslutuneuniseonuuudesiuldviud Faduusslomitensuiulge
o1 sieannslindsnuiausdiieaniuueins mndesniseuudugfigeduiield
Uszneumsdinaulaluseanden msfimssrauauiffaguasmnivesing o Tinsmnu
1PIgIUTiFaInITeENsATUEIL

2. ajUuazdalauauuENanIsANYINANTENUAIUTIANIIN1TI1991A A UATTY
N39ANEUVIIINTAIUUUULINTFIUAAST
2.1 d@yUna

31INNIIANYINANTENUVBIAANIINITINDIAITABAITENITIAIUEY
Y9491ANINUNINTFIUAIATT IAEYIINITIATIENIINATNYUTANIVBILUUTIABIIATYN
10 931 a5Ule91 N19UABULUATANIIN151901A15AINAADNITANAIYBINTENTH
mnuBusetegiidudiy nedeisuiisuainiiameilinisznsiannuiugegaluds
frmailinszmsvhaudusian wui

A a

91AAUNNUEITISNFUIMIR: AaTunziigafe fid 0 osen Fuduiie

q

SuAUIRTIRaanvazeAsiuIurtinensiUludian Tuan Wesngidelavinisaina

wuudaoslagliniienansisuduniang Junn 19U Angle to True North # 0 83

A a

Tulusunsu Autodesk Revit fisugianae fim 240 a3 Livinn1siUIguLigunsUsuUse

]
Nnfieiugfigaluidufiniffign aansnananszmsvimubuligeanis 15%
a1a1slsaneuna: iafiinangiian fe fia 280 oam FadufiaFudu
Ansginadnuaureimsruiuntiietasivluiianzfuan esangideldiinisaiis
wuusrasalaglduiiormsiduduiifianeTuan 1y Ansle to True North #i 0 a3an
TuTusunsu Autodesk Revit fififlugiianfe im 150 aem Wlevhmsasuiieunissuuss

' '
aaa

yniiafuefian lUiluiiaiidfian aunsaannisznsvianubuldgegnia 27%
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2.2 M58AUTIYNANTTIY
21A1TEUNNUAISITUFUIMIALAZEIATITEY
MNNTIATIANANTENUVBINANIINTINDIANIHON152N15IANEY
wuin fiensmsnsenesiimnzandige dalsiennszanubuigaie nsiusuntheinns
lumaiiangTunn (0 o9m) Tuvaueil Aamaiiugfian Fsliranszanubugean Ao Armnad

PNt siUNansTuandesidls (240 99a0)
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NASNSUADARABINUNENNITOBABUUBIANTHNOANAILSDUINNLEIDINRE
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1AeNATUINNNUNTULAIVDIDIAITLALA LNV 919RE LT18991nTiAN19192719971A7S
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IS o 4

d‘ d‘ v a L Ve 4 = dg’ ! 1 £ 4 . CY
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AMAKUIN ¥ TaYaN1TIATIINAIY

NAN1IATUI Peak Cooling Load AINKNANTENUATURANIINITINIAIVBIDIANS

TUsunsu Autodesk Revit

9.1 81A581UNIY

A13514 31 WAN13ATU Peak Cooling Load fHiavnadi 0 agen (Peak Cooling Load

]
Y =

Woslgn) AUKUINITIATIZINATINIALTEIT1Y

Inputs

Building Type Office

Area (m2) 1,470.81
Volume (m?3) 4,372.78
Calculated Results

Peak Cooling Total Load (W) 273,649
Peak Cooling Month and Hour October 14:00

Peak Cooling Sensible Load (W) 241,299
Peak Cooling Latent Load (W) 32,350
Maximum Cooling Capacity (W) 269,695
Peak Cooling Airflow (L/s) 16,125.50
Peak Heating Load (W) 67,476
Peak Heating Airflow (L/s) 4,081.80
Checksums

Cooling Load Density (W/m2) 186.05
Cooling Flow Density (L/(s-m?2)) 10.96
Cooling Flow / Load (L/(s-kW)) 58.93
Cooling Area / Load (m#/kw) 5.37
Heating Load Density (W/m?2) 45.88
Heating Flow Density (L/(s:m2)) 2.78
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AN519 32 KANTSAIUIN Peak Cooling Load fifimnsdi 240 asan (Peak Cooling Load

NINTEA) ANUNUINITIATIZANATIN TIN5

Inputs

Building Type Office

Area (m2) 1,470.81
Volume (m?3) 4,372.78
Calculated Results

Peak Cooling Total Load (W) 315,166
Peak Cooling Month and Hour April 16:00

Peak Cooling Sensible Load (W) 298,656
Peak Cooling Latent Load (W) 16,510
Maximum Cooling Capacity (W) 315,166
Peak Cooling Airflow (L/s) 19,525.30
Peak Heating Load (W) 67,476
Peak Heating Airflow (L/s) 4,081.80
Checksums

Cooling Load Density (W/m2) 214.28
Cooling Flow Density (L/(s-m?2)) 13.28
Cooling Flow / Load (L/(s-kW)) 61.95
Cooling Area / Load (m#/kw) 4.67
Heating Load Density (W/m?) 45.88
Heating Flow Density (L/(s-m2)) 2.78
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/11319 33 Nan13AUIL Peak Cooling Load Hamnadi 0 @4f1 (Peak Cooling Load

L4 =

Wouign) AUNUINITIATIENG NTUNN

Inputs

Building Type Office

Area (m?) 1,470.81
Volume (m3) 4,372.78
Calculated Results

Peak Cooling Total Load (W) 267,823
Peak Cooling Month and Hour May 16:00

Peak Cooling Sensible Load (W) 242,550
Peak Cooling Latent Load (W) 25,272
Maximum Cooling Capacity (W) 266,433
Peak Cooling Airflow (L/s) 15,905.30
Peak Heating Load (W) 67,476
Peak Heating Airflow (L/s) 4,081.80
Checksums

Cooling Load Density (W/m?) 182.09
Cooling Flow Density (L/(s:m?2)) 10.81
Cooling Flow / Load (L/(s-kW)) 59.39
Cooling Area / Load (mz/kw) 5.49
Heating Load Density (W/m?) 45.88
Heating Flow Density (L/(s-m2)) 2.78
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519 34 KAN1SAIUIN Peak Cooling Load fifimnsdi 240 asan (Peak Cooling Load

UINNGA) AUNUINITIATIZINE NFANN

Inputs

Building Type Office

Area (m2) 1,470.81
Volume (m?3) 4,372.78
Calculated Results

Peak Cooling Total Load (W) 314,598
Peak Cooling Month and Hour April 16:00

Peak Cooling Sensible Load (W) 298,088
Peak Cooling Latent Load (W) 16,510
Maximum Cooling Capacity (W) 314,598
Peak Cooling Airflow (L/s) 19,486.00
Peak Heating Load (W) 67,476
Peak Heating Airflow (L/s) 4,081.80
Checksums

Cooling Load Density (W/m?) 213.89
Cooling Flow Density (L/(s:-m?)) 13.25
Cooling Flow / Load (L/(s-kW)) 61.94
Cooling Area / Load (m#/kw) 4.68
Heating Load Density (W/m?2) 45.88
Heating Flow Density (L/(s-m?2)) 2.78
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/11319 35 Nan13AUIL Peak Cooling Load Hamnadi 0 @4f1 (Peak Cooling Load

L4 =

Woslign) AUNUINITIATIZING VaUWALS

Inputs

Building Type Office

Area (m?) 1,470.81
Volume (m3) 4,372.78
Calculated Results

Peak Cooling Total Load (W) 271,007
Peak Cooling Month and Hour October 15:00

Peak Cooling Sensible Load (W) 238,656
Peak Cooling Latent Load (W) 32,350
Maximum Cooling Capacity (W) 268,354
Peak Cooling Airflow (L/s) 16,068.70
Peak Heating Load (W) 67,478
Peak Heating Airflow (L/s) 4,081.90
Checksums

Cooling Load Density (W/m?) 184.26
Cooling Flow Density (L/(s-m?2)) 10.93
Cooling Flow / Load (L/(s-kW)) 59.29
Cooling Area / Load (m2z/kw) 5.43
Heating Load Density (W/m?2) 45.88
Heating Flow Density (L/(s-m?2)) 2.78
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/11319 36 NAN13ATUIL Peak Cooling Load Hand 240 949f1 (Peak Cooling Load

NINTGA) ANUKUINITIATIZANG VOUKAL

Inputs

Building Type Office

Area (m2) 1,470.81
Volume (m?3) 4,372.78
Calculated Results

Peak Cooling Total Load (W) 315,745
Peak Cooling Month and Hour April 16:00

Peak Cooling Sensible Load (W) 299,235
Peak Cooling Latent Load (W) 16,510
Maximum Cooling Capacity (W) 315,745
Peak Cooling Airflow (L/s) 19,565.30
Peak Heating Load (W) 67,478
Peak Heating Airflow (L/s) 4,081.90
Checksums

Cooling Load Density (W/m?) 214.67
Cooling Flow Density (L/(s-m?2)) 13.3
Cooling Flow / Load (L/(s-kW)) 61.97
Cooling Area / Load (m#/kw) 4.66
Heating Load Density (W/m?2) 45.88
Heating Flow Density (L/(s-m?2)) 2.78
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/11319 37 Nan13AUIL Peak Cooling Load Hamnadi 0 @4f1 (Peak Cooling Load

L4 =

Wosign) AMUNUINITIATIEING F9va1°]

Inputs

Building Type Office

Area (m?) 1,470.81
Volume (m3) 4,372.78
Calculated Results

Peak Cooling Total Load (W) 281,740
Peak Cooling Month and Hour May 15:00

Peak Cooling Sensible Load (W) 256,468
Peak Cooling Latent Load (W) 25,272
Maximum Cooling Capacity (W) 281,740
Peak Cooling Airflow (L/s) 16,654.30
Peak Heating Load (W) 67,478
Peak Heating Airflow (L/s) 4,081.90
Checksums

Cooling Load Density (W/m2) 191.55
Cooling Flow Density (L/(s-m?2)) 11.32
Cooling Flow / Load (L/(s-kW)) 59.11
Cooling Area / Load (m#/kW) 5.22
Heating Load Density (W/m?2) 45.88
Heating Flow Density (L/(s-m?2)) 2.78
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/11319 38 NAN13ATUI Peak Cooling Load Hand 250 249f1 (Peak Cooling Load

UINNGA) AUNUINITIATIZNNG E9Ua1°)

Inputs

Building Type Office

Area (m2) 1,470.81
Volume (m?3) 4,372.78
Calculated Results

Peak Cooling Total Load (W) 313,852
Peak Cooling Month and Hour April 16:00

Peak Cooling Sensible Load (W) 297,342
Peak Cooling Latent Load (W) 16,510
Maximum Cooling Capacity (W) 313,852
Peak Cooling Airflow (L/s) 19,434.40
Peak Heating Load (W) 67,478
Peak Heating Airflow (L/s) 4,081.90
Checksums

Cooling Load Density (W/m?) 213.39
Cooling Flow Density (L/(s:-m?)) 13.21
Cooling Flow / Load (L/(s-kW)) 61.92
Cooling Area / Load (m%/kw) 4.69
Heating Load Density (W/m?2) 45.88
Heating Flow Density (L/(s-m?2)) 2.78
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A13519 39 WAN13ATU Peak Cooling Load fiavnadl 280 B (Peak Cooling Load

Y =

Woslgn) AUKUIINITIATIZINATINIALTEII1Y

Inputs

Building Type Hospital or Healthcare
Area (m2) 1,357.78
Volume (m?3) 4,057.06
Calculated Results

Peak Cooling Total Load (W) 133,470
Peak Cooling Month and Hour April 15:00

Peak Cooling Sensible Load (W) 127,103
Peak Cooling Latent Load (W) 6,367
Maximum Cooling Capacity (W) 133,470
Peak Cooling Airflow (L/s) 7,253.10
Peak Heating Load (W) 23,466
Peak Heating Airflow (L/s) 1,793.60
Checksums

Cooling Load Density (W/m?2) 98.3
Cooling Flow Density (L/(s:-m?2)) 5.34
Cooling Flow / Load (L/(s-kW)) 54.34
Cooling Area / Load (m#/kw) 10.17
Heating Load Density (W/m?2) 17.28
Heating Flow Density (L/(s-m?2)) 1.32
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1574 40 HANISATUIN Peak Cooling Load fiAnsfi 150 asAn (Peak Cooling Load

NINTEA) ANUNUINITIATIZANATIN TIN5

Inputs

Building Type Hospital or Healthcare
Area (m?) 1,357.78
Volume (m?3) 4,057.06
Calculated Results

Peak Cooling Total Load (W) 182,560
Peak Cooling Month and Hour April 16:00

Peak Cooling Sensible Load (W) 176,193
Peak Cooling Latent Load (W) 6,367
Maximum Cooling Capacity (W) 182,560
Peak Cooling Airflow (L/s) 10,054.50
Peak Heating Load (W) 23,466
Peak Heating Airflow (L/s) 1,793.60
Checksums

Cooling Load Density (W/m?) 134.45
Cooling Flow Density (L/(s:-m?)) 7.41
Cooling Flow / Load (L/(s-kW)) 55.07
Cooling Area / Load (m#/kw) 7.44
Heating Load Density (W/m?2) 17.28
Heating Flow Density (L/(s-m2)) 1.32
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1519 41 KAN15AIUIN Peak Cooling Load fifimnsdi 280 aean (Peak Cooling Load

L4 =

Wouign) AUNUINITIATIENG NTUNN

Inputs

Building Type Hospital or Healthcare
Area (m?) 1,357.78
Volume (m3) 4,057.06
Calculated Results

Peak Cooling Total Load (W) 138,735
Peak Cooling Month and Hour June 9:00

Peak Cooling Sensible Load (W) 132,369
Peak Cooling Latent Load (W) 6,367
Maximum Cooling Capacity (W) 138,735
Peak Cooling Airflow (L/s) 7,246.70
Peak Heating Load (W) 8,829
Peak Heating Airflow (L/s) 621.3
Checksums

Cooling Load Density (W/m2) 102.18
Cooling Flow Density (L/(s-m?2)) 5.34
Cooling Flow / Load (L/(s-kW)) 52.23
Cooling Area / Load (m2z/kw) 9.79
Heating Load Density (W/m?2) 6.5
Heating Flow Density (L/(s-m?2)) 0.46
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519 42 KAN15AIUIN Peak Cooling Load fifimnsdi 150 aean (Peak Cooling Load

UINNGA) AUNUINITIATIZINE NFANN

Inputs

Building Type Hospital or Healthcare
Area (m?) 1,357.78
Volume (m?3) 4,057.06
Calculated Results

Peak Cooling Total Load (W) 187,123
Peak Cooling Month and Hour April 16:00

Peak Cooling Sensible Load (W) 180,757
Peak Cooling Latent Load (W) 6,367
Maximum Cooling Capacity (W) 187,123
Peak Cooling Airflow (L/s) 10,002.60
Peak Heating Load (W) 8,829
Peak Heating Airflow (L/s) 621.3
Checksums

Cooling Load Density (W/m?) 137.82
Cooling Flow Density (L/(s-m?2)) 7.37
Cooling Flow / Load (L/(s-kW)) 53.45
Cooling Area / Load (m#/kW) 7.26
Heating Load Density (W/m?2) 6.5
Heating Flow Density (L/(s-m2)) 0.46
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519 43 NAN15AIUIN Peak Cooling Load fifimnsdi 280 asen (Peak Cooling Load

L4 =

Woslign) AUNUINITIATIZING VaUWALS

Inputs

Building Type Hospital or Healthcare
Area (m?) 1,357.78
Volume (m3) 4,057.06
Calculated Results

Peak Cooling Total Load (W) 137,267
Peak Cooling Month and Hour May 16:00

Peak Cooling Sensible Load (W) 130,901
Peak Cooling Latent Load (W) 6,367
Maximum Cooling Capacity (W) 137,267
Peak Cooling Airflow (L/s) 7,217.90
Peak Heating Load (W) 11,036
Peak Heating Airflow (L/s) 759.9
Checksums

Cooling Load Density (W/m?) 101.1
Cooling Flow Density (L/(s-m?2)) 5.32
Cooling Flow / Load (L/(s-kW)) 52.58
Cooling Area / Load (m2z/kw) 9.89
Heating Load Density (W/m?2) 8.13
Heating Flow Density (L/(s-m?2)) 0.56
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1574 44 HAN1SATUIN Peak Cooling Load fiAnsfi 150 asAn (Peak Cooling Load

NINTGA) ANUKUINITIATIZANG VOUKAL

Inputs

Building Type Hospital or Healthcare
Area (m?) 1,357.78
Volume (m?3) 4,057.06
Calculated Results

Peak Cooling Total Load (W) 185,266
Peak Cooling Month and Hour April 16:00

Peak Cooling Sensible Load (W) 178,899
Peak Cooling Latent Load (W) 6,367
Maximum Cooling Capacity (W) 185,266
Peak Cooling Airflow (L/s) 9,882.20
Peak Heating Load (W) 11,036
Peak Heating Airflow (L/s) 759.9
Checksums

Cooling Load Density (W/m?2) 136.45
Cooling Flow Density (L/(s:-m?)) 7.28
Cooling Flow / Load (L/(s-kW)) 53.34
Cooling Area / Load (m#/kw) 7.33
Heating Load Density (W/m?2) 8.13
Heating Flow Density (L/(s-m?2)) 0.56
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519 45 XAN15AIUIN Peak Cooling Load fifimnsdi 280 asen (Peak Cooling Load

L4 =

Wosign) AMUNUINITIATIEING F9va1°]

Inputs

Building Type Hospital or Healthcare
Area (m?) 1,357.78
Volume (m3) 4,057.06
Calculated Results

Peak Cooling Total Load (W) 139,599
Peak Cooling Month and Hour June 15:00

Peak Cooling Sensible Load (W) 133,232
Peak Cooling Latent Load (W) 6,367
Maximum Cooling Capacity (W) 139,599
Peak Cooling Airflow (L/s) 7,228.40
Peak Heating Load (W) 465
Peak Heating Airflow (L/s) 31.8
Checksums

Cooling Load Density (W/m?) 102.81
Cooling Flow Density (L/(s-m?2)) 5.32
Cooling Flow / Load (L/(s-kW)) 51.78
Cooling Area / Load (m2z/kw) 9.73
Heating Load Density (W/m?2) 0.34
Heating Flow Density (L/(s-m?2)) 0.02
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1574 46 HANISATUIN Peak Cooling Load fifn1sfl 110 asAn (Peak Cooling Load

UINNGA) AUNUINITIATIZNNG E9Ua1°)

Inputs

Building Type Hospital or Healthcare
Area (m?) 1,357.78
Volume (m?3) 4,057.06
Calculated Results

Peak Cooling Total Load (W) 180,323
Peak Cooling Month and Hour November 15:00

Peak Cooling Sensible Load (W) 173,956
Peak Cooling Latent Load (W) 6,367
Maximum Cooling Capacity (W) 180,323
Peak Cooling Airflow (L/s) 9,403.60
Peak Heating Load (W) 465
Peak Heating Airflow (L/s) 31.8
Checksums

Cooling Load Density (W/m?) 132.81
Cooling Flow Density (L/(s-m?2)) 6.93
Cooling Flow / Load (L/(s-kW)) 52.15
Cooling Area / Load (m#/kw) 7.53
Heating Load Density (W/m?2) 0.34
Heating Flow Density (L/(s-m2)) 0.02




AARYIN A $19a2188AN15A9AT Building Type Tunuuianassanis TUsunsy Autodesk

Revit

M1314 47 Yaya Parameter NgniiNdlvifiu Space Tuwuudnaesea1s Waiden Building

Type 1w Office

Parameter

Default Value

Occupancy Schedule

Lighting/Equipment Schedule
People/100 sqg. M.

People Activity Level

People Sensible Heat Gain (W/person)
People Latent Heat Gain (W/person)
People Sensible Heat Gain (Btu/person)
People Latent Heat Gain (Btu/person)
Lighting Load Density (W/sq. ft.)
Equipment Load Density (W/sq. ft.)
Electrical Equipment Radiant Percentage
Carpet (Y/N)

Condition Type

OA L/S Person

OA Flow Per Area (cu. M./hr/sg. M.)
Open Time

Close Time

Unoccupied Cooling Set Point (F)

Common Office 8 am - 5 pm
Office Lighting 6 am - 11 pm
3.5

Standing, Light Work, Walking
73

59

250

200

1.00

1.30

0.3

Y

Heated and Cooled

10

37

85
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M1314 48 Yaya Parameter NgniNdlvifiu Space Tuwuudnaesen1s Waiden Building

Type vJu Hospital or Healthcare

Parameter

Default Value

Occupancy Schedule

Lighting/Equipment Schedule
People/100 sg. M.

People Activity Level

People Sensible Heat Gain (W/person)
People Latent Heat Gain (W/person)
People Sensible Heat Gain (Btu/person)
People Latent Heat Gain (Btu/person)
Lighting Load Density (W/sg. ft.)
Equipment Load Density (W/sq. ft.)
Electrical Equipment Radiant Percentage
Carpet (Y/N)

Condition Type

OA L/S Person

OA Flow Per Area (cu. M./hr/sqg. M.)
Open Time

Close Time

Unoccupied Cooling Set Point (F)

Typical 24/7

Office Lighting 6 am - 11 pm
10

Standing, Light Work, Walking
73

59

250

200

1.20

1.60

0.5

N

Heated and Cooled

10

3.7

85
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