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» Baden, S., et al., "Hurdling Financial Barriers to Lower Energy Buildings: Experiences from the
USA and Europe on Financial Incentives and Monetizing Building Energy Savings in Private
Investment Decisions." Proceedings of 2006 ACEEE Summer Study on Energy Efficiency in
Buildings, American Council for an Energy Efficient Economy, Washington DC, August 2006.
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Materials and Resources (0/13)
Indoor Environmental Quality (0/16)
Integrative Process (0/1)

Innovation (0/6)

A A A A A A A A A

¢ Regional Priority (0/4)
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Zsaill b pualiall asen 2as ¢ Jpanil 3100 Japliii 2y i EsC (e darcal

spaces abue dila) ) dalsy (a5 ¢ a2 spaces Sliluall awas oL ol ol 4] LaY
HoeSl aludl el

.Space tool on the Ribbon> Analyze tab> Spaces & Zones panel »3)

t  Annotate Analyze  Massing & Site Collaborate  View  Mar

£ Adjust i Consistency q ) L@ L-"'%

2 Reset — )

= Space Space Space Space Zone

=% Supports Separator Tag Maming
Analytical Model Tools s Spaces & Zones =

... space sl Juaiiad 5 space Aalull acal
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Spaces: Grouped by Name

— T T e B . e e
Cafe | <Building> 200 SF 1250.0 Btu/h 200.0 Btuh
Louence AR A9 el
Cormidor 200 SF 200.0 Btwh

200.0 Btwh
200.0 Btw'h

Exercise
m

: 200.0 Buh
Projectar & <Building> 1200 SF | 2500 Btufh 200.0 Btu/h {I' 70 Wi 2.00 W=
Restrooms Il <Building> 1200 SF | 250.0 Btumh 200 0 Btw'h

Skylight <Building> 0.0 Btuh 0.0 Btu/h
St
Storage " <Building> | 260.0 Blu/h 2000 Blwh | 0.70 Witt®
Jsaall b yile Caual
e e ok A o i, b o A b e b b
Name | Occupiable | Space Type | Number of P | Area per Person | Senside Heal Gain | Latent Heat LD } EPD 1
i . : = . (2] =
Dinng Ares - Loungailel  § 3285545 T bl = =

o

Confinement Calls - Penitentiary

Confinament Cells - Courthouse |21 |[|| Eapdimmnivifaipsh il i idsaadel | ‘fos et

mu;:ﬁ&wdmmm ent Heat Gain per person 200,00 Btu/h
dor

Corridor fTransition - Manufacturing Fadlity [Lightinig Lagd Density 140 Wittt

i Ba slaition Evaem - b i Power Load Density 1.00 W/e

Iip- 2

Plenum Lighting Contribut
Otcupancy Schedule

Lighting Schedule
Power SIche'd'ul'e:

On -8 AM to 6 PM (50%;)

On-94M to 9PM 0.2

On - 10 AM o 12 AM

On-2PM to 12PM L T TN
On -4PM to 4 AM 12:00 AM B:00 AM 12:00 PM 6:00 P 11:00 PM

On-9PM 1t 9 AM

Cemmon Commerdial Dccupancy - 7 AM to 6 PM
Large Assembly Hall Cocupancy - 8 &M 10PM | Factor I
Health-Care Fadlity Occupancy - 8 &M to 9 PM T y 1
Hotel Ocoupancy - 24 Hours -
Common Office Ocoupancy - 8 AM to SPM
Home Occupancy - 24 Hours

Restaurant Occupancy - Lunch and Dinner

arehouss Occupancy
Office Lighting - & AM 10 11LPM
Residential Lighting - Al Day
Feetail Lighfing - 7 AM to 8 PM

aladial xw Y ¢ JUal dass o ¢ ramaa (S 2 3laill oL agall (e ¢ 028 i Jibaill <l ol (e 3y 3l i 53 0
Room lez 058 O camd ¢ ALy ) A 51 (3 58 clpdafiill A8 511 a5V alasiiaad 3130 ¢ il S (i)

s e Bounding
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Visibility/Graphic Overrides for 3D View: 3D Energy Model

A Bk e
Show analytical model categories in this view
Filter list:  <show all> -

Visibility

[ Analytical Nodes

Analytical Spaces

= M Analytical Surfaces

Air Openings

Air Surfaces

Ceilings

Exterior Walls

Fixed Skylights

Fixed Windows

Interior Floors

Interior Walls

Non-sliding Doors

Operable Skylights

Operable Windows

Raised Floors

Roofs

Shades

Slabs on Grade

Sliding Doors

Underground Ceilings

<R RI R &R R KRR R &R R R R R

i
<

Underground Slabs

Underground Walls

[ Analytical Wall Foundations

L sk e e b ol b @l 3 a3 el By oS

UystyUaaia Y sas 3D Energyuae L85 « b xa g Visibility/Graphic Overrides

oae Ayl JS e Adand) (g el Ay o) 1 (A ¢ pajall 8 oSaill day 55 e Hide/Show Analytical daill (2 5

Tl i all sl 3 gail) i Juseds Sl sl Jss )
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<Analytical Surfaces=

A B C D
I Area Count Cpening Type Surface Type

_.FxedWindow . .
riNon-shding Door
Operable Window

Ceiling

Exterior Wall
interior Floor

_ntecor Wal

10 5F
47442 SF

" Underground Wall

bl g il a4l dansY) Jsaa

Plenum g« Jell

S Aalay ad o Yledd jall agas s caild) oY 12 ¢ axy Caidl (548 Ashaidll 8 spaces ;Li.\\eﬁaelc\s.amm@bus

.plenum ! spaces i)
Sl 5 gineall AL

OS¢ 2600 i) g & ) ady ¢ & g pdiall 1 8 ¢ ol (3 98 (5 s Adlia) ) zUsi ¢ plenum 2 spaces WY
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2652

Level 1
.
0

(s S (358 ae 2652 (5 st ¢l ) dalay e Glldl
plenumd < sl s Ll o8 ¢ Y

.On the Ribbon> Architecture tab> Datum panel, click Level .

i Level
ofF Grid

Datum

2652 ) Offset dad juath o ¢ & judll day 14 4

[7] Make Plan View |F'Iar1‘l.|"|'e1.n.rT],rpE5...| Offset: 2652.0

.Pick Lines ) pu ) uia g ymahy o8

/[ -

Draw
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X

‘ 02 - Floor G

: 3 3800

_fy\ e)’] 1) level ¢ siuell drans 2 Sl g?—.’m‘} d}‘Y\ (3l ghall plenum ¢ st L)

Plenum Level salbas Jyaxs

. plenum floor plan z

P ”Lg_)';i Ua e E'JLA.'\" Ji "SI (a e GS\.A.'\" PREGH il 1Y) <None> ek View Template Qi % XU

12l

Moo Y ) ey

Identity Data 8
View Temnplate =Mone> |
View Mame 1st Plenum |E
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... Edit dia=3 e &) View Range option e &l

600 ) Cut Plane Offset adadll (5 sive dal 3] juaty A8

E Floor Plan

Floor Plan: 1st Plenum

Extents
Crop View
Crop Region Visible
Annctation Crop
ViewRange

View Template
View Name

Dependency

Properties help

 S—

1st Plenum

3

"1t Plenum

P
=

Independent

LevelAbove (level) v

Cut plane: Assocated Level (IstPlenu ~

Bottom: | Assaciated Level {15t Plenu |

View Depth
Level: | Associated Level (15t Plenu ~ |

Learn more about view ran

<< Show ok || Ay

Jias e 81 ¢ visibility/Graphics Slesw )l /45 0l Gl LA e Sl ¢ Properties pgaibasll 4 ) 8

...Edit

Color Fill and Interior L) ;e b

Parts Visibility Show Original é Spaces
Visibility/Graphics Q.. Editi, | oo Color Fill
Graphic Display Opti... Edit..  F ¢ W | i Interior
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Glaluall JleSiul ) GL"\;S ¢ sl < 33 s gall spaces Glaluadl 4y ) i€ ¢ View o gall Gaibad juas day

spaces

Spaces 4ila)

Jaa 2¢1148 S Jaay) dad jues ) GL"\;S Sl 92 s gl CaEAY) ¢ i pe Chled LS A ggn Spaces L) Ei W

A8 5 A HV1 (5 e ) i) (e A8lsal) 2 1148 ¢ 5 il

UpperLimit:  1stPlenum » Offset: 1148 |=, Horizontal + [|Leader Space: New -

. gasall e spaces g
Space Separator g Jeall

.boundaries 25l e ) diall 4 ¥ Sla¥) (s 4l aa3 38 ¢ spaces ae Jasdi Leic
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Space Separator alaa%uly 2 sasl) paa Sl

Space - Space Zone
‘Separator | ag Maming
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Zone L&)

.Zone tool in Revit ribbon> Analyze tab> Spaces & Zones panel #2334 zone ¢ iy

ReHG-a-P-@a-F0A G-0F &H-~ Autodesk Revit 20181 - re

Architecture  Structure  Systems  Insert  Annotate  Analyze  Massing & 5ite Collaborate  View  Manage  #

% A @ D[I I:II__Cl) i Adjust 2 Consistency q ﬁ @ Eln [ He:
& & S AN} TS | O i

; ﬂ];’ Reset ' ] Par
Madify| Boundary Loads = Load Load e Space Space Space Space
Conditions Cases Combinations .'=f.' Supports Separator Tag Mamin | ﬁ 5ch
Select = Analytical Model ¥ Analytical Model Tools Spaces & Zones =

150 Ala) Uiy ¢ A 310Y ) 5S5 Latic 238 Aluaall Ly piil) Aedle 45y SliSay ¢ 312Y1 il zone (558 il

Aol 310Y1 jLasl 5 )l (e spaces

B
s | = < X
Modify |Properties| | Add |Remove Finish Cancel
Space| Space Editing Zone Editing Zone
Select = Properties Mode Edit Zone

sl Jdise e s jLall 45 ) eli€ay (Space Al lias Levie
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=

Canference

AS il 3haliall s et e a1 ) S ¢ Zone soadll slgd) 358 il W34S ikl spaces 2as
Editing Zone

el palall day il e zone st 35t 3l s zone 2as3 (kb e zone pad liSay

Y Jeud IS saaaty @ll #lendl (el ¢l a3 A i 3 ¢ Aidaie 3% o L) Glany Caaall (3

. lishaia e dalue Al 3l 5 spaces Cilabuall (e 2 3all 43l zone a3 &l miy
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Properties x
HVAC Zones (1) v] Edit Type
Constraints Eoa
Level Level 1 P
Dimensions S
Occupied Area 32973 m’
Gross Area 320733 m*
Occupied Yolume 857.306 m*
Gross Volume B57.306 m®
Perimeter 1007841
Mechanical - Flow >
Calculated Supply Ai... Mot Computed
Calculated Supply Ai....Not Computed
Identity Data |
Properties help Apply

Heating and Cooling Loads il s 4xill Jlesl slaf alasial 8 e adl cliSay
Loy i sl eda b

.Revit ribbon> Analyze tab> Report & Schedules> Heating and Cooling Loads

Analyze  Massing 8 5ite Collaborate View  Manage  Add-Ins  BExtensions  Moedify  Precast =~

E Consistency ﬁ L<>'| E, | | i Heating and Cooling Loads J§Z) Duct Pressure Loss Report
S NCOR

Panel Schedules E Pipe Pressure Loss Report

Space Space Space Space Zone
Separator Tag Maming E Schedule/ Quantities
lodel Tools  w Spaces & Zones = Reports & Schedules ¥
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. Heating and Cooling Loads il s &:8ill Jleal 3 68 i)

z3sall & spaces ¢bal cuilS 13 « Heating and Cooling Loads ~: il s 2xill Jleal ) s a3 5« Revit iy
CulS13) Lo dd yral aal ) ¢ ¥ (5l A spaces J) ¢ gal) e sadl 8 Aulaall i a5 of s < Sl Lalal)

.Revit views & Jall sa LS o 5539 5 7o0om LS eliSay ¢ 2 st 2 ol spaces <l
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a3 13) S a8 sall b Lgaladiiad sale Y Uae slae ol dgale jl1 slaall asand ad sall s ol aranad acay Ja ¢ Jlial) Jaaas
G (e 3200 llia Ja Senaall ol gally L e die Aulia &y ) ja pailad o (5 giad Jed ¢ Aalaine 3l ga aladi)
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Heating and Cooling Loads

— General Details
tomegl ; -
| Parameter Value
.___ Building Type Office
o Location Boston, MA
@ Ground Plane Sea-Water
5 Project Phasze Phase 3
ET Sliver Space Tolerance 30.48
o Building Envelope Use Function Parameter
=) Building Service YAV - Single Duct
— Schematic Types <Building>
Building Infiltration Class ~ :Mone
Report Type Standard
Use Load Credits O

¢ details <y s dadle 3, details cusill dadle (558 8l ¢ £V aay 5 )5 il Cavs parameter dad yuss a8

space J parameter _uas L;a;i‘ SiCay ) ity ea g (e (Baail) SliSay
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smulype:
<Buldng>

Construction Type:
<Buidng>
Beople:
D0.B92337 People : 25.571m* Area per Person

Electrical Loads:
Lighting: 274,43 W 1 Power: 356.78 W

| Colaiate | [Saye Setings| | 1l

Space Type:
Plenum

Construction Type:

]
<ouling> L
]
]

People:
0 People : 0.000 m? Area per Person

Electrical Loads:
Lighting: 0.00 W : Power: 0,00 W
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lall JLSY S8 6l g M) #Usy Calculate” Revit" (358 D8 ¢ slgiY) xie

Al )l dasis Revit gelitaw ¢ olgidY) vie

cE @ =S O A G oEe mtmes [ 105 fr & ek - W @ -
“mmmmmm.nﬂﬂwmmwmmmm (=18
Ls

| rl Qﬂ EE k= adust i Consistency - [ [V E &
Madit " Load Load f= = = = £ &2 hid] = .
st Cases Combinations ﬁpﬁlﬂpﬂﬂl r B B E= v ]
Sebect = Anabytical Model ® Anshtical Medel Tookk = Spaces & Zones = Reports & Schedules v Check Systerrs | Color Rl Energy Optimization
 Propesties % [ [reat eating Airtiow (/s 1305 =@ -
Peak Venrilation Airficw (Lis| 13035
" Cherk =
Loads Repaort = | | Cooting Load Density [W/m') 11452
Tonling Fiow Dansity (s 1) 697
Cooting Flow / Load (L{[S- kW) BO.86
Lot Fiapert: Lowds. ! FB Edit Type | | Cooling Area / Load {mi/ki) BT
Jlemen Rocerttouts buporn ). | [eating tosd Bensity pw/m's 228
|Identiy Dota & | | Feating Flow Density L/ (s m9) 03w
ViewMame [Coads Report 1] ]| [ Density iL(s-m%) 0.3%
Ventitation § Person iL's) in
Components [
i |
Window
Daar
Doer.
Skylight
Partition
| | infiteeation
{prooerties help Aty Vensizion
; _Ligiing 20,843 B3N
Pradect Brawier - (evit mep spacenn X | | power w Tnask |
East - Plumbing = | | Pespie 13886 360% |
Morth - Plumbing Pienaum o 0.00%
South - i | Fan Heat 5160 21.30% |
i ;‘""‘b'"’ Reheat o 0.00% | I
- Plumbing Toeal 53R 100% | 2700 100%
Legends
£ B Schecules/Quantities [all)
Space Outdoer Air Schedule Default Spaces _ — PRS——
Space i e Meni | Vo gy | PONCEIC | oA i
EI'EI Reports 22 5178 | FRE] 527 -13 | 55
i - Loads Repars 8 oa | 218 158 o] 33
Loads Report (1) LrS 10720 | 1573 sz -2 181
Sheets [all [ 012 | 147 106 [ 2
v D] Farls i5 3953 | 1812 1315 33 | [
| b 16 anss 206 T 0| 61
 bollalpipia 10 33 | 250 i1 | o | -
one TEn BA ~

.Reports> Load Reports & 0¥ dalie Cluall dayis
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Day lighting

S'GO" 98 il ¢ ‘;Jt:d\ BN B @ ?" .« Lighting selialy| 31 2~ 5 Analyze Jalat gl Aadle L.sj\ Jas)

02007 - Mot For Resaby Yersios -

sarple_grogmoun - 30 Wi (30

View  Maragn  Add: D Madly o

v\r.e.lﬂlt..al A‘:‘Jr JIF.?‘I‘-IF_{] I&d: .|.-|l?.|\ .w\%.ﬁ.&.i'lr\ei ” M.E.S‘D!.l\ 2_}:!?1‘?\!]!.\ . ‘.M- '=.|3IE'|\': LUI?' '|.l- |"~?’;v<4'_l.1|nl:hﬂ|ur- hu’l.‘e Analsis *
Properties Project Brawser - AL basic sarrle pr. | = % k ¥
T Views (alt] ~ o
@ SR = Tloot Fans
& Ll 1
Lowi 2 =
30 hew: 130 | 5 Eoe Type Sie Lighting Anatysis in the Clod 4 |
Lt L 5 IDViews
G;:::M 11100 : esightisghting Model Vi Select Analysis
e Vaine 0 Aroroach Soluct @ v it arbans
Detsil Level  Megum :r::::m “Fiun Now Aaslysis*
Paets Wisitibty Show Oiriginal thing Room
Watifplormo. § ot Saction Merpective
Graphic Cispia. Edhit. Sovar Anshysis
Diaeipine Arstitnctan) 13y
Shew Hickden L By Discigine - Bevatons {Euitding Elesation
Datault Analysr., None Eant
Sun Fath Norih
Extents ] S
", " Weest
[cg ;'::m_w_ = Sections (Budding Section
: = Builing Section
A Lengitsgingl Section
L Stiir Sadion w031
ar Chipi Ciset | 304600 Sections (Wall Secion)
Scoon Bos Kone Top Wl Sactin
Section Box = —  Detail Views { Detail)
Camera # Main Sisir Batail
Rerdering Setl.. Edit., Typical Foor Wall Cennmct
Ligiea Oneoea,| — Tywieal Fountation Detas
Froction Mods Orhagraghic Typieal Wall Rool Cennect
EyeElmvaion 206318 Tt
Taruet Elevation -4345 Asproae:
= . From Yam
ameta Pstion Adjusting s
dibernity Crute oy Liing Fiaom "
Progemes el Ay || Aian e 1w HEXAOMLES (A G« 5
it selact, TAR for iterates, CTRL adds, SHIFT wseiects. & [ TENLL L O

402al) oda LA\ Jsa sl Ba Shal K13 L dd jal i}(}i i il ua;s.qe)s,gis . Lighting analysis cﬁﬂ‘;\ Jaa (g

Autodesk AEC 4e seaxe &l 15 e & 2 (A Insight Cloud 4e2a ¢

s, I F
o e
Generate Insight360 | Heating Lighting

Insight Cocling i
Insight 360

Solar

https://www.mgfx.co.za/cad-software/autodesk-aec-collection L) o> s « AEC Ae sana (e 2y Hall
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Lighting Analysis in the Cloud p4

Select Analysis Type : = vl 7

Far best results, follow the best practices checklistin Help

Analysis: |lluminance Analysis h

Levels: Al -
Enviranment
Location: Bostan, kA, /
DatefTime: = Define Ervironments in Analysis Settings

The following environments are defined
9421 Yam - GHI: 254, DML 360, DHI: &1
921 3pm - GHI: 329, DNE B2E, DHL: 82

lluminance Settings

Threshald: Lower: Upper. |3DDD | Lux “
Analysis Flane Height: inches abowe floor

Thresholds are used for results in Foom and Floor Schedules

Cloud Credits

Fesolution: 12inch grid o
Fequired: 0 Credits
@ Awailahle: B7 Credits
wd 031 otart Analhysis _ Cancel
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Jalaall alac)

=N L je Wlal |nsight (433w . run new analysis’ 23> 5 Analyze > Insight > Lighting () J&u ¢ <lld aay

LaY "Insight Lighting Room Schedule" aw 48 ¢ Jsaa 5 "Insight Lighting Model View" (saxs slaY!

"Insight Lighting Model View" (8 4 sl jualiall Jala Laih atpus 40

Lighting Analysis in the Cloud x
: 4
Select Analysis &40
Select a new or past analysis
<Run New Analysis> ~

[ i T

v4.0.4.3

Aalie Gl LA daws dUia « Revit 2020 o« 1 kie ) Jdaill g 5 cpaat ) zlisie ¢ @l aay
selia¥l Julsi 4 A 5 shadll

(eu?,O):\.;aylZJA:’éﬂ\mL;uY\Jﬂ\ub‘«ﬂh@}‘&&bﬂhﬁi%ﬁg@}”d&&)\é}ﬂ@ﬁg
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tirig) Analysis in the Cloud Ervironment Settings X
|

Select Analysis Type 5hQ SyModst DTN -
Far best rocults, lollow the bost practices checkist in Halp

Analysin: Ellumiuﬂ:l.l\-ml};iil D 12 rm m ?
Lovets: M i e R R o
Environment [+l use Weather Data (90% sky cover)
Leeation: Waterioo, Auswakia DawTime2 | dune 21 3- | xcorm |5

Diate Tirne: EDM Emvranments in Analyss Setings
The fallowing anvironments are detinad
€21 9am - GH: 62, DMI: 120, OHE: 23
21 3pm - GHI: §7, DML 190, DHL 38

SclarDam2  GHE 107 DN 210 DHe 42 Wi
|1lUsa Weathar Data (B0% sky eaver)

oy ][ e

liuminance Seftings
Thrathald: Lowsr 300 | Upper: [3000 [bux
Analyss Plane Haight 32 | inches above toor
Thresholds are used for reauts in Room and Floor Schedues

Chud Cradits
Resolujorr 12 inch gig
Required: 182 Credis
@ Available: 100 Cradis
V04,3 S —

Ol ale) ¢ Gislhe g LS i gll / o )l aas ¢ Al calalac ) jleday < gl / & il quilay L Adle e dara

;LA sae llia ¢ sky model waas die 2010 s () 5BY) alal)

u.\ﬂ;.d\ (QL’.A Al Lﬁj‘ CJ}A.J\) _)\.4_'\5\ & g BlSlaa UJA.L\H ‘_g il JEY\ s Perez eladl CJJA.I °
Wl 43) |, JalSI a saadly sl ) ddlall (e elasd) £ 530 paand 4380 55 Perez 73 sad a2 ¢« Radiance
el o puia 545 3 AWl 225Y LEED 4l (g3 3 sl

el ¢ s el Al Gy 5l 58 63 LSl Perez 73 sall baa g s Alamsse SV (bl 8 & CIE z3l
i€ gl ¢ el ) i ) elanad) g 5 Cayat S 1) dlall o land) 5 Ao siall sland) 5 o gl saulal) o lasdl)

CIE g2ai aladin) Jumdl) (pad ¢ (asaly e gl Cilia) (e i sal i e J gaanll J gl

4 gl Al sa a8l 13 A she A€ il e il A ¢ Daylight Factor Sky JUss laic e
o it A il mdaus e Ty 38 () agdall ¢ guially i jlie hans) e Jadld) aglal) ¢ sucall
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Daylight aai CuiS 13) o sall (e S 51l o a8 gall agy ¥ ¢ Lguais gland) (g yla Jla 8 (331 gl
.Factor Sky

5 (Direct Normal Irradiance (DN :¢ Y ad Jas) JSA (e (eadill 325 paad jld W bal @
Glld (g Yy .(Global Horizontal Irradiance (GHI s (Diffuse Horizontal Irradiance (DHI
G A e ihall Gy axsiuin SV “yse weather data’ osidal) by aladiul" (S48 eli€ay ¢
 23nll e a Y ekl A

(220n3) el o sa Jale : 4B 5 5hal

ot e LSl xgelall ¢ suiall 4y sl Al 5 8 1 130 2 s S it e gl ¢ i el e
e Y ¢ Lt Lol Gy yla Jla 3 (33 sal e Uil A 880 dans e Jailasy 38 (31 apulall 6 gually e
81) a5 32 s Julaill ) 58V ¢85 ) ¢ Daylight Factor Sky aaaie i€ 13) o sall (ya < gl 5l 28 sal)
(0 30) m 5 12 (o 3821 A8 oY) aad) 3ia 5999 51 G Gl Jaa Sy (81 (s

Lighting Analysis in the Cloud H

Select Analysis Type

The lollowing weather values wil be used:
Wieather fla dawm for 2 Daylight Facior sky
(Dsylight Factor sky is independsent of ima-dsts)
lluminance Satfngs
Threshoid: Lower (200 Upper: 2000  |pmrcent
Analysis Plana Height :” ] inches above loar
Thresholds are used lor results in Reom and Floor Schedules

Cloud Credits
Resoltior: 12 Inch grid
Requred: Chack Price
@ Avatable 100 Cradits
whiA3 Chech Price Cancel

(sDA) Spatial Daylight Autonomy (sDA &itas) Jledll A Julas :4.C 5 shadl)

o) el oL gl ¢ g o 4S5 Le 15 Lo Aalise S 13] L (SDA) ki) & sacal A€l AINELY (andy
Cond Y1 Jaall (5 siase e deludly s JUY) il aladiuly 6 st (el e (2lis 6 ) Blia 8 () Fall
o Ll e dalaill el Caai g Ji Y W S 51 300 GBia ) el 73 sai 8 ¢ 4S8l Lalds i ¢ A,V (3lalia
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24 3831 4805 Ainall A )Y Aalie (0 7100 () siea (0 SDA a5l O (S ¢ Al A ¢ ledll ¢ um aa

(p= 61) a5

Thresholds Settings x
Select Analysis Type 4@ Edit Theshald values
Far best results, follow the best peactices checklist in Help
Kk, P Ao B < 0A tminarce ) (0|
- B sk T
Ervkonmant ASE Muminance flog 1000
Lacatior: Waterloa, Australia ASE NumberofHouws (30|
From:  January 1 To:  December 31 ASE Fioom Area % 20
Time Renge:  From: 00 AM To:  G00FM oK
3680 hours [sampling of typical hours)
liuminance Setings
ﬁvu:hnlduﬂA >55%/75% of Room area mus! excesd sDA(300/0) ©

Thresholds ASE:  =20% ol Room srea may exceed ASE(1000:260)
(D Threshalds sre used for aggregate resubts kom all Dase/Times

Cloud Credits
Resaluion: 24 inch grid
Required: Crck Price
(@ Awvailabie: 100 Cradits
0k Check Price Cancel

: 4D 5 5hall
LEED 2009 IEQc8 optl

5 0S5 (108) dnaiipi FC 10 31 25 4y jlgh Belia) il siuna (38a (Gaadaill ALY cilabiaall G (e Sl 138 (oay

GV aall Sl 3 sWlua 9 delu) d judiun 21 a s dila slawdlla 8 sl 0aS (€41 (5400) dxei-a3 FC 500

(e 30) Fam 52 12 o 481 A<,
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Lighting Analysis in the Cloud -4

Select Anglysis Type ‘ﬁ é 0

For best resubs. lollow the best pracices chackist in Help

Lacaian: Walerioo, Ausralis

Maar Saplarnber 21, Barm and Ipm, clear sky

The loliowing weather vakues wil be used
Waather e clata lor a clear sky day
within 16 days of 321 at 9am and 3pm

liuminance Settings
Threshold: 1010 500 foot-candles
LEED 2008 [EQcE.1 thrashold will be used

Threshaida are used for results in Room and Fioor Schedules

Cloud Credits
Resolsion: | 12inch grid
Required Check Price
(I} Avaiable; 100 Credits
PTre] Check Price Cancel

4E 55kl

LEED v4 EQc7 opt 1 (sDa + ASE)

¢ o il 5l Jumdl agdl (lals Jlubiie Laa (ASE) el AxiY (5 siaall (a y2ill 5 (SDA) el ¢ saal A€l 400!

A patl) A8 (383 % ¢ LEED il U 5 500 5015 p2ull 5 o i) A5Sa) 1 ALY« 4 g 5 55l Ll
ASE )¢ &l ) ALl aUaiily 4 sadiall dem )Y dabus 00 7 75 51755 0o Ji Y Ll (300/50) el viveall

¢l yal LEED «lkaiy (sDA (300/50) JSI 5lgills seliaall A sadiall duia ,¥1 4alisall 710 o= 25 Y ((1000/250
Al daa Y1 (358 a3 30 gl e Julail

¢ hun5i 24 (lie JilaiASus ASE 5 SDA Slbua b [ EED cubud al e Y1 138 ie Uilals sl (5 giuae oL o
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ghting Analysie in thie Clou

Select Analysis Type & é @
For best results, folow the best practices checkiistin Help
Aralysiz LEED vl EGeT optt (sDAASE)  ~
Lever: [N
Environment
Locator Waterlon, Ausiaiia
From:  January 1 To  December31
TimeRange:  From. 3:00AM To  GOOFM
3650 hows
lluminance Seltings ©

Thresholds sD&  =35%75% ol Room area muat exceed 3DA[300/50)
+

Trresholds ASE: <20 of Room ares mey axceed ASE{1000/IS0)

() Trresholds are used kr aggregate results vom 4 DaeTimes

Cioud Crodis
Rasobuion: 34 ineh gnd
Required: Check Price
(@ Avalable: 100 Crades
k3 Check Piice Cancel

Threshalds Infermation %

EDA:  sDAssopo {300 ux, > S0 of year)
The percentage of floor area that receives over
300 hux for at least 50% of 3650 annual hours.
LFED paints are earned for 55% & 75% of Buiiding orea

ASE:  ASEanase (1000 ke, < 250/3650 of year)
The percentage of floor area thet receives over
1000 fux for mare than 250,/3650 annual hours,

Only areas in Rooms with ASE < 20% Room area can qualifi

# Rewit model must have Rooms defined, and both metrics
must be met for a Room area to contribute to building totals,
Rooms may be defined after an analysis is run

: AF3 i)

LEED v4 EQc7 opt 2

LaadS 5 ¢ flan 3 5 \Alm 9 Aeludl b (S 513000 5 S 51300 G 0 5Sie Bl iy sinna o cpn il 138 Gy
DoY) 8 Adla claw p g

(o 30) a0 12 o 380l A V) aal) ¢ A YY) dilaia
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Lighting Analysis in the Cloud

Select Analysis Type

For best reaults. foliow the beat pracices chocklist in Help

Equinox averages. 3am and 3pm, clear sky

The iglicwing weather values will be used:
Average weather fla data of 2 clesr sky days
within 16 days of @21 3721 at Sam and 3pm

Locaton: Wierioo, Austaia
[luminance Seftings
Threshold: 300 to 3000 b

LEED v4 EQc7 ot 2 threshold will be used

Thrashoids are used for resuks in Room and Floer Schedules

Cloud Credits
Reaclution:
Required,
D awailable:
vl 043

Check Price
100 Cradits

Check Price

el 28N ) )1 5 gladl

e aand oy W) il 3 SEPPBS et AL ) J o 51 cilillatia )18y Le Juadl 5 dpusail] 48U slac) 2ay

e 3 N Blaa 9 e e il @GUaill ety 569021 )

Ghlie 354 paal) Saw dshidd Grielu L) (5 gual) 3 gaall () S ¢ g gl gt 8 2amall @lad g e 1Laic)
AV @l sall aad el 3 5l ¢ qsai sl g s JulS i 3 Adaal) A sSal)

Of Gy Jalail (5 gisa 0l SEPPE5 bl dlil ¢ Al Jlail) (5 sione gl ) 3o g il 48y yla o 5 Y 45f LY

Ball A8 e Ul (Sl e (g 4l LaaY 2 539,37 (e alanal ¢ Ailgill Ao Y1 (5 e 358 e 1 05y

(ams 30) a2 12 (olia B 53V
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Lighting Analyss in the Cloud x

Select Analysis Type b @
For best resuks, follow the best pracices checkistin Help
Leves TN
Ermirenmant
Lecation: Waterloo, Auttrakia
Time Renge:  From: o900 A :, Te: D3OOPM |

& hours

lluminance Settngs
Thieshold:  Minimum: 2 hors
Analyas Plane Hoight 383 | inches skove foor
Thiashelds are used for resulis in Reom and Floor Schecules

Cloud Crediis
Resohgion: 12 inch grid
Requred: Chock Prica
@ avaiiatho; 100 Cracits
043 Check Price Cancol

i) il slea sl Bacluse (6f o dpadl) 28N ) Jgea o)) (5 5ing Y ¢ oDle A gall ALl Jolail) 55k (pSe e
aa) dglil a5t Autodesk o8 ¢ (2016 samsd g i)  sdiiall 1363 g ¢ Glld ma s, 5 gocadl 3 san) 2085 488 J 5
O s ¢ B2l e bl ead dadlly ¢ Al e 5 53e  Jux 4000 48 sl ddaii (g1 5 slati o can ¢ Y
i) (8 g LSy Cnd s s « 2 o/ Bl 51000 e (GHI) allall (81 ¢ Lz (DNI) sdlaa) galall g Lyl

Insight (e Jlaa) a8 Jall sa 138 IS 13 e el ) (30 il € 2 2 / &l 51 Sle (DHI)

Lo iy Al el aae (ol Jadaill dariiunal) dyie 311 5 shadll 22y Y Insight of (& 4asdlall s paall 5 a1 Al
e Y K15 4880 15 Lgiae Avia ) Jaal 58 SEPPB5 allay JUieY) lelu axe  Jlaa) clualdelul) 8 Jaladl) B

Jalighy il clalae Y gl T A Insight

Jranilly J i 3 gaill o 138 Al
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Lighting Analysis in the Cloud ) 4

Model is uploading, do not close the project
until the data is uploaded.

0K

,ﬂhwdﬁﬁ&&"gﬂ\ﬁﬂ\ﬂ])@cuu\djw

Lighting Analysis in the Cloud

The Illuminance Analysis run submitted 2019/10/11 12:09
is complete for project:
RAC_basic_sample_project

9/9 floor grids succeeded

Cloud Credits Required: 0
Cloud Credits Available: 3004803

—> Accept, Update and Save Project
—> Accept and Update

— Decline

& s il Jada 1y dmy liSay
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Lighting Analysis in the Cloud

Save Project
All analyses are in the cloud

- llluminance Analysis - 12:09

Click OK to save the project

X

OK.

Close

Motification are available when the analysis is complete.

2 Generate Results ia) s awiall 4aildll 2as 5 315 5 Lighting 31l 2aa 5 plans caa) ) oY) el

LJaw)
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Condiions
Anatyeat Moel

PEEEE
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floor visualisation ¢e <aiSll (il 41 3Y section box Ceadiul ¢ Al I (i yall b

Properties
@ ov-
13D Vew:_raighelighing Me v 8 Ecit Type
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Graphic Cisplay 0 i
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gl 3Slas dada
GBS_jda.alq)A},Revitd\.gGAw\gﬁLH\dgﬁdm)*»;J,\QSA:Hdﬁiﬁ&;&.u@jcbw\@ﬁeﬁhm

el dadle il Autodesk 360 (A J sl Jisd &5 Autodesk s o 34 131 (green building studio)
daia gall Al Jilaida 5l 2a g3 Revit da pi e Analyze

Jiay) cilalea 2ol ¢ Energy settings 48all cialac) Jaal oo (JA5Y1 3 5kall analysis 48Ul Jidad cy e
oY) (s s Jiul o 3 (5l e Jalaill o ¢ lleall Jsan 5 @ sall g (aall @ 530 o slll pualie aladiuly dpuluY)
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B Energy Settings

[ 13100, Finland

?5'[icem:rs

‘Rooms

Simple

Include Thermal Properties

[l

Project Phase

Sliver Space Tolerance 3048

ﬂl.ull:llng Emrddpc ;UEI! Function Parameter
Analytical Grid Cell S5ize 914.4

Analysis Mode

|Use Building Elements

Analytical Space Resolution 4572
Analytical Surface Resolution 304.8

Care Offset

[30576

Conceptual Constructions

Target Percentage Glazing

Target Sill Height

Glazing is Shaded |

Shade Depth 609.6

Target Percentage Skylights 0%

Skylight Width & Depth 19144 |

é"l"ear-rmmd School -

Outdoor Air Information

12 SEER/D.9 AFUE Split/Packaged G -

T P

W

PPTTITITIN

Energy Setting Inputs
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Jal e Sl ;Y15 38053l 5 8 5 5390 5 0l 3al Revit Ao s s 5L &3 i) o shaall adiii 38Ul 3 sai o 03 8

sl a\Slaa ¢ ol

Parameter Value
Mode Use Building Elements
Ground Plane FIRST FLOOR
Project Phase MNew Construction

Analytical Space Resolution 04572
Analytical Surface Resolution  10.3048
Perimeter Zone Depth 45720
Perimeter Zone Division [

.Revit * A3kl clalac )

Aangial) A8Ua0) alac) YA 2a

T a5 b baanall AELY) o sbaall (5 JLARYY AlaREuY) b () gaSahy agil Le 28Ul -3 e oLl o shas b 48Ul Clalae ) oS

. thermal space! paibas 5 3l sall pallad Jia ¢ Revit
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Parameter

Value

Building Type Multi Family
Building Operating Schedule  Default
HVAC System Residential 14 SEER/0.9 AFUE Split,)’

Qutdoor Air Information

Edit...

Rooms

Export Category

Conceptual Types

: Edit..|

Schematic Types

<Building >

GBS Ll ¢ a5 a3 5 ) Y1 5 i) g il 5 (5l paall e inall b Ailiaa il Sl &y ) sl i) a8 e sl

sl 8 2y 5l 5 4l Jes e 150
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Conceptual Types

Mass Model

Constructions

Mass Exterior Wall

Lightweight Construction — High Insulation

Mass Interior Wall

Lightweight Construction — Mo Insulation

Mass Bxterior Wall - Underground

High Mass Canstruction — No Insulation

Mass Roof

Typical Insulation - Dark Roof

Mass Floor Lightweight Construction — Typical Insulation
Mass Slab High Mass Construction — Mo Insulation
Mass Glazing Single Pane Clear - No Coating

Mass Skylight Double Pane Clear — No Coating

Mass Shade Basic Shade

Mass Opening Air

Material Thermal Properties: Conceptual Types

4ldal) £ 6391 : Material 4 Al pailadll
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Analysis Properies

By default analysis properies are generated fram information in Conceptual Types.
Froperies of Schematic Twpes are used when override is selectad,

Category Override Analytic Construction
Roofs [] & in heavyweight concrete with 1 in insulation (U=1.1418 W/{m*.K})
Exterior Walls ' [] Brick, 6 in autoclaved aerated concrete block, light-weight plaster (
Interior Walls ' [] Aerated concrete blocks (U=1.4778 W/{m*-K))
Ceilings [] 5 in reinforced-concrete ceiling (screeded) (U=24275 W/(m*K))
Floors [] Passive floor, no insulation, tile or vinyl {U=2.9582 W/(m*K))
Slabs [] Un-insulated solid (U=0.7059 W/{m=K))
Doors [] Wooden (U=2.1944 W/(m*K))
Exterior Windows' [] Single-glazed windows - domestic (U=4.8293 W/(m*K), SHGC=0.8
Interior Windows : [] Single-glazed windows - domestic (U=3.2983 W/(m>K), SHGC=0.8
Skylights | [] Single-glazed windows - domestic (U=5.7361 W/(m>K), SHGC=0.8

Cstom Analysis

JsY) Gadall el Jlas
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250k

200k

150k
N I I I I I I I
50k - _ | .

~AIRRRRNARANE

Jan FebMar AprMayJun Jul AugSep Oct NovDec

.6 sl Al il Annual energy consumption
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% D oo N WREEEN o oo
155812 January 20% 12% 40% 12% 14%
148248 February 20% 1% 43% 11% 4%
782 March 18% 10% 46% 1% 13%
184147 April 17% 10% 15% 1% 13%
183452 May 16% 10% 51% 10% 12%
179728 June 16% 10% 50% 10% 12%
183344 July 16% 10% 51% 10% 12%
182560 August 16% 10% 51% 11% 13%
167892 | September 16% 1% 49% 11% 13%
172884 | October 17% 1% aT% 11% 13%
153441 Movember 19% 1% 43% 12% 14%
155692 | December 189% 11% 42% 12% 14%
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Building Energy Analytical Modeling (BEM)
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Step 1: BIM Step 2: BEM

.EAM model, Energy Analytical Model s
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Step 3: Optimization
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- Benchmark Comparison
- Model History
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- Wall to Window Ration Value, based on direction

- Window Shades, based on direction
- Window glass properties, based on direction
- Wall Construction heat gain/loss values

- Roof Construction heat gain/loss values
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- Infiltration values based on gaps in model

- Lighting efficiency based on heat gain, power consumption
- Daylighting and Occupancy based on space settings

- Plug load efficiency based on equipment loads per space

- HVAC System efficiency based on project setting

- Operating schedule based on project setting

- Photovoltaic Power panel efficiency based on surface area

- Photovoltaic Payback Limit based on shading and orientation
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Wall Construction Roof Construction Infiltration
Reprasents he ovarall ability of wall Represents the overall ability of roof The unintentional leaking of air into or out of
constructions o resist heat losses and galns. construckions to reslst heat losses and gains. conditioned spaces; often due 1o gaps in the

buiiding envelope.

Current Setling: Current Setfing:
14-inch ICF 10.25-inch SIP Current Sefting.
BIM

Lighting Efficiency Daylighting & Occupaney Controls Plug Load Efficiency
Reaprasents the average Internal heat gain and Heprasanis tpical daylight dimming and The power usad by equipment |8, computers
power consumplion of electric lighting per unit 0CCUpancy Sensor systems. and small appliances; excludes lighting or
fioor area. heating and cooling equipment

Current Setting:
Currant Seting: Daylighting Controls Current Setting:
BIM - 7.53 Wim® 10.76 Wim™

/ {

HVAC Operating Schedule PV - Panel Efficiency
Represents a range of HVAC system efficlency The typlcal hours of use by bullding eccupants, The percentage of the sun's energy thatwill be
which will vary based on location and building converted to AC energy. Higher efficiency
size panels cost more, bul produce more energy for

Current Setting: the same surface area,

Bim
Current Setting:
High EIT. Package Current Setting:
System ; 16% - 204 %
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United Arab Emirates: https://www.estidamauae.ae/

gatar: http://gsas.org

_egypt htt

t-gbc.org/ratings.html

Australia: www.nabers.com.au / https://new.gbca.org.au/green-star/ /

https://www.planningportal.nsw.gov.au/basix (in NSW only)

Brazil: https://www.vanzolini.org.br/ /

https://www.gbcbrasil.org.br/pt

Canada: https://www.cagbc.org/

https://www.greenglobes.com/home.asp / Built Green Canada

China: https://www.chgbn.com/

Finland: https://www.vttresearch.com/fi

France: https://certivea.fr/

Germany: https://www.dgnb.de/de/ /

https://www.cepheus.de/

Hong Kong:
https://www.beamsociety.org.hk/en index.php

India: Indian Green Building Council (IGBC)/ GBCIndia

(Green Building Construction India)/ https://www.grihaindia.org/
Indonesia: Green Building Council Indonesia (GBCI) /

Greenship
Italy: https://www.itaca.org/nuovosito/index.asp /

https://www.gbcitalia.org/

Japan:

https://www.ibec.or.jp/CASBEE/english/overviewE.htm

Jordan: Jordan Green Building Council
https://www.jordangbc.org/
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Korea, Republic of: Green Building Certification

Criteria / Korea Green Building Council

Malaysia: https://www.greenbuildingindex.org/

Mexico: https://www.mexicoghc.org/

Netherlands: https://www.dgbc.nl/

New Zealand: https://www.nzgbc.org.nz/

Pakistan: Pakistan Green Building Council
Philippines: https://berdeonline.org/ / Philippine

Green Building Council _https://philgbc.or

Portugal: Lider A / SBToolPT

Republic of China (Taiwan): Green Building Label https://www.cabc.org.tw/

Singapore: Green Mark www.bca.gov.sg

South Africa: https://www.gbcsa.org.za/

Spain: VERDE

Switzerland: https://www.minergie.com/

United States: LEED https://www.usgbc.org/leed /
Living Building Challenge / Green Globes http://www.greenglobes.com/ / Build it Green
http://www.builditgreen.org/ / NAHB NGBS http://www.nahbgreen.org/ / International
Green Construction Code (IGCC) http://www.nahbgreen.org/ / ENERGY STAR

http://www.energystar.gov/buildings

United Kingdom: BREEAM https://www.breeam.org/

Turkey : [www.cedbik.org https://tgbi.or.th/ / CEDBIK]
Thailand : TREES https://tgbi.or.th/

Vietnam:

https://vgbc.org.vn/en/lotus/lotus-vn-rating-tool/

Czech Republic: https://www.sbtool.cz/
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