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Sean Fruin is a Mechanical Engineer (EIT), design
technologist, and innovator who has an ardent fascination
with automation and the exploration of computational
design solutions for the AEC industry. He has had the
opportunity to learn many aspects of the design industry,
having worked in manufacturing, MEP designing, and
General Contracting. Sean started Sigma AEC Solutions to
live his dream, having the opportunity to explore and
Implement the latest technologies to improve efficiency
and increase quality in the AEC industry.
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founded Building Information Researchers and Developers
OU, a software development company based in Estonia
and providing services for the AEC sector worldwide. He
specializes in BIM Management, Autodesk Revit and
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developed, Forge web and cloud-based apps, Dynamo Zero
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“Because the quality of our tools
has finally caught up to the scope
of their vision — small groups of
dedicated DIY innovators can now
tackle problems that were once
solely the purview of big
governments and large
corporations.”



Problem?




True BIM



True BIM



Learning Objectives

[] 101 Revit’s Systems Analysis
[J Streamline Revit Workflows with API

[J Connect 2D schematics, 3D model & Analytical model
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Revit Systems Analysis

Energy Model — GBXML

 Location / Weather Data

* Building Geometry Energy
* Thermal Properties I\/Iodel gbxml

« HVAC Systems



Revit Frameworks

Energy Model — Weather Data

Location Weather and Site

Location \Weather Site

Define Location by:

Internet Mapping Service

Project Address:

1200 Lynch St, St Louis, MO 63118

Search

Weather Stations:

35608 (5.60 miles away)

35609 (5.60 miles away)

35827 (12.50 miles away)
35828 (12.50 miles away)
59307 (13.70 miles away)
35389 (14.80 miles away)
35390 (14.80 miles away)
35607 (18.60 miles away)

Use Daylight Savings time
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Revit Frameworks

Energy Model - Settings

Energy Settings

Parameter

L L
PoecPhese New Corstuction ]
il SpaceResluton L —
el SufoceReciion R
T R

Other Options Edit...

How do these settings affect enerqgy analysis?

Advanced Energy Settings

Parameter Value
Target Percentage Glazing 0%
Target Sill Height 2" B
Glazing is Shaded
Shade Depth 1" 6"
Target Percentage Skylights 0%
Skylight Width & Depth 30"
Building Type ECI'FFi::E
Building Operating Schedule Default :
HVAL Systern ECentraI VAV, HW Heat, Chiller 5.96 COP, Boilers 84.5 eff
Outdoor Air Information Edit...
Export Category Spaces
Conceptual Types Edit...
Schematic Types <Building > [
Detailed Elements []

How do these settings affect energy analysis?




Revit Frameworks |
Energy Model — Material U value

Schematic Types ? >

Conztruction Types Bnalyziz Properties

< Building: By default, analyzis properties are generated from infarmation in Conceptual Types.
Froperties of Schematic Types are uzed when overnde 1z zelected,

Category Override Analytic Construction

Roofs 4in lightweight concrete (U=0.2245 BTU/(h-ft""F]) |
e i |nI|ghtu.rE|ght::um:retEI:}I cb::kl[Ll ..... 5 1-423E'+TU.."|[hftzF,'|] .....................
TR S TP TRt S FramepartltmnunthEfdlng],rpsumb n-ardl[U-I]ESQE-E'fI'IJ..-’I[thE
Cemngs .................................... A |r'|Ilghtu.raghtcuncretecallngI[LI ..... 5 EH‘Q’.-"E'I'U!{hH:"‘EI] .................
Flcn:brsPassweﬂunrnumsulatmntlleurwn],rll[Ll ..... 5 521ﬂE‘+TUf|[hﬁEEI
g —— T cl-Ildl[U'I]I1E-'-HE'+'I'Uf|[hﬂ:z ..... FJ ] ......................................................
e Metall[UﬂﬁSEﬂETUﬂ[th"‘ ..... FJ ] .......................................................................................
e e S Largednublegl azedwmdnwsl[reﬂe::l:n.recua tlng] ....... | ndusl:rj,rl[Ll
Interm-erduwsLargesmgleglazedwmdnwsl[u'I]EAQEE'FI'U.."I[hﬂ:E ..... F,'I e -|]| E
5kj,rllght5LargednubleglazedwmdnwsI[reflectlvecuatmg] ....... | ndustrj,rl[Ll

o [T ik Al M are Shading factor for extenior windows: |0

Q. Cancel




Revit Frameworks
Spaces

Spaces: Space: Space

=190 BHFx L mEmE 9 B E <

Properties
'Spaces (1) v | B2 Edit Type
Constraints 2o

Level Level 1 :

Upper Limit Level 1

Limit Offset a o

Base Offset oo _
Electrical - Lighting -3

Average Estirnated llurmi... 10,00 fc

Room Cavity Ratio 0.000000

Lighting Calculation Wer...;2" 8"

Lighting Calculation Lu... Mot Computed

Ceiling Reflectance 75.0000%

Wall Reflectance 50.0000%

Floor Reflectance 20.0000%6 _
Electrical - Loads A

Design HVAC Load per ar.... 0.00 W/t

Design Other Load per area 0.00 W/ft* .

Area 457,78 5F

Perimeter 95" 4"

Unbounded Height a0

Yolume 3ee2.22 CF

Computation Height oo :
Mechanical - Flow A

Specified Supply Airflow  (0.00 CFM

Calculated Supply Airflow (Mot Computed

Actual Supply Airflow 0.00 CFM

Return Airflow Specified

Specified Return Airflow  (0.00 CFM

Actual Return Airflow 0.00 CFM

Specified Exhaust Airflow  (0.00 CFM

Actual Bxhaust Airflow 0.00 CFM

Outdoor Airflow 2747 CFM :
Identity Data A

Mumber &

Mame Space

Room Mumber 1

Roorn Mame Room

Image

Comments
Phasing : :2

Phase iMew Construction »
Energy Analysis &

Zone Default

Plenum ]

Occupiable [+

Condition Type Heated and cooled

Space Type <Building=> W
Properties help | Apply |




Revit Frameworks

Spaces — Building/Space Type

Space Type Settings 4 >,

Filter: |Enter Search Words

Mall Concourse Sales Area - Retail

Mass Merchandising Sales Area - Retail

Medium, Bulky Material - Warehouse

Merchandising Sales Area - Retail

Museum and Gallery - Storage - Museum and Gallery

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 5taff Lounge - Hospital Healthcare
Reading Area - Library

Reception/\Maiting - Hotel

Reception/Maiting - Motel

Reception/\Waiting - Transportation

Recovery - Hospital Healthcare

FRestoration - Museum

< >

Murse Station - Hnsiimliiealthcare

Db m

Parameter Value

Energy Analysis %
Area per Person 1213.28 5F

5EH5I|:II|EHEE|1ZGE|IH|:JEF|:JEF5IIIFI .............................. ST S —
LatentHeatEalnperpermn .................................... T
nghtlngLDadDen 5|1:3.r .................................................... T
ineanadDeniltj.r .......................................................... R RE——
Inflltratlnnhlrﬂnwperarea ....................................... 'I]MCFM,"SF
F'Ienurnnghtlngl:nntrll::lutmn .............................. G

Qutdeoor Air per Person 5.00 CFM

Gutdnnrhlrperhrea ...................................................... T T
AwChange&peanur .................................................... B B
T : }rPEDpleandh}rArea
HeatlngﬂetF'mnt ............................................................... ?'D'I}D"F
Cu:u:nllngﬂetF'mnt ............................................................... B
D
T e

QK Cancel




Revit Frameworks
System Zones

Space
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Energy Model — Analytical Systems



Revit Frameworks

Energy Model — Create Energy Model

« Analyze tab » Energy Optimization panel -
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Energy Model — Analytical Geometry




Revit Frameworks

Energy Model — Analytical Geometry Data

R =] Mini - Schedule: Analytical Spaces Schedule

<Analytical Spaces Schedule>

A B C D E F G H I J K
Heating Air Changes Latent Heat Gain Qutdoor Peak Latent Peak Cooling Peak Heating
Room Name Space Type SetPoint Area  Volume per Hour per person Airflow Cooling Load Load Load
Space 3 <Building> 70°F 298 SF = 2180.7 0 200 21 Not Computed Not Computed Not Computed
Space 6 <Building> 70°F 444 SF = 5267.2 0 200 35 Not Computed Not Computed Not Computed
Space 8 <Building> 70°F 88 SF  906.7 0 200 7 Not Computed Not Computed Not Computed
R = Mini - Schedule: Analytical Glass R = Mini - Schedule: Analytical Surfaces
<Analytical Glass> <Analytical Surfaces>
A B C D E A B C D E F
: : : Thermal  Thermal Heat Transfer
Solar Heat Gain  Visual Light Heat Transfer : . #
Opening Type Area  Coefficient  Transmittance Coefficient (U) Surface Type | Area |Resistance (R) Mass |Coefficient (U)
2.99 1.82 0.39 10
Operable Window 6 0.76 0.81 0.503 .
| Ceiling 1.54 9.45 0.65 5
Operable W!ndow 6 0.76 0.81 0.503 Exterior Wall 1166 174 0.09 16
Operable Window 18 0.76 0.81 0.503 Interior Wall 175 104 057 o4
Operable W!ndow 18 0.76 0.81 0.503 Raised Floor 99 16 5 70 005 v
Operab|e W|nd0W 6 076 081 0503 S|ab on Grade 21 03 3408 005 8
Operable Window 18 0.76 0.81 0.503
Operable Window 14 0.76 0.81 0.503







Revit Fra_meworks
Analytical Spaces

R =] Mini - Schedule: Analytical Spaces Schedule

Space 5 <Building> 70 °F 298 SF = 2180.7 0 200 21 Not Computed Not Computed Not Computed
Space 6 <Building> 70 °F 444 SF 5267.2 0 200 35 Not Computed  Not Computed Not Computed
Space 8 <Building> 70°F 88 SF  906.7 0 200 7 Not Computed  Not Computed Not Computed
Space 7 <Building> 70°F 200 SF 2556.9 0 200 18 Not Computed  Not Computed Not Computed
Space 1 <Building> 70 °F 115SF 799.2 0 200 8 Not Computed Not Computed Not Computed
Space 2 <Building> 70 °F 145 SF  1020.5 0 200 10 Not Computed  Not Computed Not Computed
Space 4 <Building> 70 °F 264 SF 1963.2 0 200 18 Not Computed  Not Computed Not Computed
Space 3 <Building> 70°F 357 SF 2648.9 0 200 25 Not Computed  Not Computed Not Computed
Analytical Space 1 <Building> 70 °F 264 SF = 856.5 0 0 0 Not Computed  Not Computed Not Computed
Analytical Space 3 <Building> 70 °F 357 SF 1156.6 0 0 0 Not Computed ' Not Computed Not Computed
Analytical Space 2 <Building> 70°F 298 SF = 960.9 0 0 0 Not Computed ' Not Computed Not Computed
Analytical Space 4  <Building> 70 °F 260 SF 8255 0 0 0 Not Computed  Not Computed Not Computed
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Revit Frameworks o
Dynamo — Data Mining

Categories All Elements of Category Element.Parameters
Spaces v | Category p=4 Category Elements element > Parameter(]
AUTO
Rhythum BimorphNodes List (156} | List
wd L1st
LinkElement.OfCategory Element.Parameters @' Actual Exhaust Airflow : @ CFM
1 Actual Lighting Load : @ W
o_Office - Arch.rvt : 4 : location <Not Shared> ~ | |inklnstance linklnstance LinkElement[] element > Parameter(] 2 Actual Lighting Load per area
' > 3 Actual Power Load : @ W
EEIEEGI"}I’ 4 Actual Power Load per area B .
AUTO ] 5 Actual Return Airflow : & CFM
- List . . . W oc 0 M
Categories o List 6| Actual Supply Airflow : @ CFI
- 15 - .
List @ Actual Lighting Load : @ W - HLF}Eha”EEE per: Hour : 0
' . . . Ar Jccupancy !
€ LinkElement(Room) 1039442 0 Actual Lighting Load per area g :r ZC-: ( i;mg;; 2
A 6
3 | Actual Power Load per area : 8.1 L . P ) .
20 LinkElement (Room) 1039715 A Area - 207 S 117 Average Estimated Illumination
- BN Ao -e* Person 368 SF 12 Base Lighting Load on By Spa:
3% LinkElement (Room) 1033761 6 E' E'r' t ) 13 Base Offset : @' - @"
ase Finish .
. a O0On R . ._-P____. 1_ d v
4 | LinkElement(Room) 1039764 Bl Base Lighting Load on By Spac ) 14 Base Power Load on By Space
5 LinkElement (Room) 1039767 8 Base Offset : 8" - @" EL3EL2 AL {20124}
N 18" Calculated Cooling Load per ar
/ LinkElement(Room) 1039//3 @10 Calculated Heating Load per ar
&% LinkElement(Room) 1039776 12 Calculated Supply Airflow per |
. . 13 Category Rooms
L - =TE ..l Wi
9 LinkElement(Room) 1039779 40 Category ROOMmS
18 LinkElement(Room) 1039782 613 6L2 L1 (7844)
BL2 BL1 {148}
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Dynamo — Geometry

Point.ByCoordinates

x > Paint
y >
z >

sma

Code Block Vector. ByCoordinates

X > Veczor
¥ b

2 >

startPoint ) Line
Point.Add endPoint
point > Poine = —maeg
vectorToAdd >
wvre

Points

Code Block

i; | >

x > Vecor
y >
2 >

aurn

Geometry. Translate
geometry > Geometry
direction >

Surface.Byloft Surface.Thicken
crossSections > Surface surface > Solict
s thickness >
bath_sides >
s

false; | »




Revit Frameworks | |
Dynamo — Place Objects In Reuvit

& U=z u g ¥ S\n) v S0 A N A g - / - % ;Dv v AULOUCSK NEVIL cVa. ) Figjecil s/ ViKW, =y \ dﬁ h! struinYSyot » W Z) > —

U

m Architecture  Structure  Steel Systems Insert Annotate  Analyze  Massing & Site  Collaborate  View Manage Add-Ins  Quantification  Site Designer  BIM Interoperability Tools  o-Tools  Modify S~

@ B0 5 L @ P oo B 5@ S

[2., Coordinates ~ ER Select by ID

Modify| Materials Object Snaps  Project Project Shared Global Transfer Purge Project Structural MEP _ Panel Schedule ~ Additional Design . Manage Phases Macro  Macro Dynamo
Styles Information Parameters Parameters Parameters Project Standards Unused Units Settings  Settings Templates Settings @ Position ~ Options Main Model v Links @ Starting View ia% Edit : Manager Security Player
elect « Settings Project Location Design Options Manage Project Phasing Selection Inquiry Macros Visual Programming
3 (3D} X [E) **- PROJECT DASHBOARD {4 3D Plumbing [ 1-Mech A Left fid View 1 4 Front (i) Ref. Level [ A102 - Unnamed
ps ";'\l
Home*
Circle.ByCenterPointRadius
centerPoint > Circle -
radius
Number Slider
oW
\\‘
\
\
N
\\ |
\\ | _______________
Run completed with warnings.
=10 B A GEHB o (B &GI8 < >
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Learning Objectives

X]/ 101 Revit’s Systems Analysis

[J Connect 2D schematics, 3D model & Analytical model
[J Streamline Revit Workflows with API



Customization & Data Connection
Mise en place (Everything In Its Place)
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Revit Frameworks
Shared Parameters
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MEP Families
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MEP Systems
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Rooms
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R = Mini - Schedule: Analytical Spaces Schedule

u Space 5 <Building> 70 °F 298 SF | 2180.7 0 200 21 Not Computed  Not Computed Not Computed
Space 6 <Building> 70 °F 444 SF | 5267.2 0 200 35 Not Computed  Not Computed Not Computed
Space 8 <Building> 70 °F R oo o ona 7 n 2nn 7 At Somanitnd ot Comnind - Not Computed
Space 7 <Building> 70 °F Not Computed
Space 1 <Building> 70 °F . Not Computed
Space 2 70°F <Analytical Surfaces>

L. Space7
=[] vav-02
£ Spacel [
o Space2

<Building> Not Computed
Space 4 <Building> 70 °F Not Computed
Space 3 <Building> 70 °F A ‘ B (o3 D E F Not Computed
Analytical Space 1 <Building> 70 °F Not Computed
Analytical Space 3 <Building> 70 °F| Thermal Thermal Heat Transfer # Not Computed
Analytical Space 2 <Building>= 70 F| g;rface Type Area Resistance (R) Mass Coefficient (U) Not Computed
Analytical Space 4 <Building> 70 °F| : Not Computed
2.59 1.82 0.39 10
Ceiling 1.54 Rowatedmon oo -
Exterior Wall 11.66 <Analytical Glass>
Interior Wall 1.75 | |
- A B Cc D E
Raised Floor 22.16 Solar Heat Gain  Visual Light Heat Transfer
Slab on Grade 21.03 Opening Type | Area Coefficient  Transmittance Coefficient (U)
Operable Window 6 0.76 0.81 0.503
Operable Window 6 | 0.76 0.81 0.503
Operable Window 18 0.76 0.81 0.503
Operable Window 18 0.76 0.81 0.503
Operable Window 6 0.76 0.81 0.503
Operable Window 18 0.76 0.81 0.503
Operable Window 14 0.76 0.81 0.503
Operable Window 6 0.76 0.81 0.503
_G' Ratary TR Geritd Bapgd o @ T Operable W?ndow 6 0.76 0.81 0.503
Operable Window = 14 0.76 0.81 0.503
Operable Window 14 0.76 0.81 0.503
ey Operable Window 14 0.76 0.81 0.503
Frm C}l (et g Fan Hate by Operable Window 12 0.78 0.81 0.503
ﬁ ol
: E E : 4]
i Ll RIT B D—E
Ape
Ce—a Fln b, horbsorisl
sl o
: [y Te— E Ammd, I
1 1
System Browser - Mini x C - - O Space + Lo blsadss i S E Ape i, plis
CPRY
Anahtical Systems T - = = 7 I
B HW-01 s s mm— e Space FrE n s
. ’,Q VAV HW space G 0 r' I I P‘lﬂ ﬂ-.‘l
B2 AHU-01 . Space Space fiipractiny. gaTp
& HW-01
5 e ‘
"Illm STFSEETR E & [t i o B
e
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Fosbhireelimior |7 - - Crgsr

=[] vav-03

£+ Spaceb

=k
ﬁg} Uncenditioned — ]
=-F3] Unassigned .
o [ vav-01 J: Space |
H ]

.3 Space8

[
| L
T vav-o4 ! Space . l 0 ﬂ
|
I
I

[ vav-0s
-[E wav-06




1)
2)
3)
4)
5)

8)

9)

10)
11)
12)
13)
14)
15)
16)
17)
18)
19)
20)
21)
22)
23)
24)
25)
26)
27)
28)
29)
30)

Integ_rated Workflow
Project Setup

Import Link Model
Set Room Bounding
Aline Model

Set Survey Point

Set Origin Point

Set Project Base Point
Pin Link Model

Phase

Scope Boxes

Copy Levels

Copy Grids

Copy Match Line

Enter Project Info

Make Ceiling Plans
Name Ceiling Plans
Make Floor Plans Views
Name Floor Plans
Assign View Templates
Make Keynote Schedules
Name Keynote Schedules
Set Keynote Filter

Make Sheets

Name Sheets

Set Sheet Number

Set Sheet Id

Place Floor Plan Views
Place Sheet Legends
Place Keynote Schedules
Aline View on Sheet
Create Worksets

RE‘E@"?E*_:: - =-0A E_:}E 0 3B-=

Project Browser - Project X [ o - PROJECT DASHBOARD X

Autodesk Rewit 2019 - Project - Sheet: o - PROJECT DASHBOARD

TS - - - - | -
B | Type g keyword or phrose

188 &5 % B seonminger- W @- - & X

File Architecture Structure Steel Systems  Insert Annotate Amalyze Massing &Site Collaborate View Menage Adddns SieDesigner DEWALT 2 Modify Precast =~
‘ [ @ L} Object Styles [F Project Parameters G Transfer Project Standards  £H - ;j &t E El b= E_I = ’
Modify| Materials £ snaps o Shared Parameters U Purge Unused &8 - Additional _ - Design Manage e Phases o ff DO
| E Project Information E Global Parameters % Project Units E - Sethngs % bt Options  Main Mode - Links &L ']
Select = sethings Frogect Location Desagn Options Manage Progect  Phasing Selechion Inquiry Macros Visual Programming

i 10 Views (o)
b ER Shed —
i Fam - ! G L?_,a'
¥ [ Grod Q
&2 Rewn

00_HVAL Project 5et Up - Add Shard Pz

EE'—ZZ-'.

00_HVAL Project 5et Up - Add Shard Parz

EE'?E:

01_HVAC Project 5et Up - Import Link

E.lr'iEI

@ 02_HVAC Project Set Up - Link Model Cc
E f'%Z—T.

03 _HVAL Project Set Up - Views
— P

04 _HVAL Project Set Up - Sheets
B /e

05_HVAC Project Set Up - Worksets
= s

<y,  Project Number
SIGMA Project Name

AET SOLUTIONS ( : ‘
Client Name O ‘SE
ms-' - I H EFFORTS
Project Address

O ELT FTATIS

Project Stati~ R\ ; o
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Integrated Workflow
Copy Linked Rooms

|

- EFFR.__EFFR
=11 |:|--= }

|

]

=1 1 ] |
: Architecture MEP
' Rooms Rooms

L e e ——



Integrated Workflow |
Create Space At Room Location

[/
ArchRms

ArchRms
ArchRms
ArchRms
ArchRms
ArchRms

Get Architecture Room Data
ArchRms |// 1-2.1 Get architecture Room Location

and Parameters
.Location;

.GetParameterValueByName( "Number");
.GetParameterValueByName("Name");
.GetParameterValueByName("Room Code");
.GetParameterValueByName("Occupancy");

.GetParameterValueByName("Room Type"); |

DynamoMEP
1-3.1

Space.ByPoint

NewSpce |
number

Set Parameters for new created Spaces and Rooms

// 1-3.2 Set Space parameters

'NewSpce.SetParameterByName("Number" ,number);

NewSpce.SetParameterByName("Name" ,name );

iNEHSPCE.SEtParameterByHame("CudE ID" ,CodeID);
'NewSpce.SetParameterByName("Occupancy”,PPL  );
‘NewSpce.SetParameterByName("Room Type",RmType);

VoYW WY




Integrated Workflow
Add Spaces To Remaining Openings



Integrated Workflow
Subdivide Large Rooms



Integrated Workflow
Add Space Type



Integrated Workflow
Add Space Type

Room Names

[ "Mens™,"Hallway A","Admin Office"]; | > <+

Boolean

®True ( False >

Key Words Table

Grp @ = ["Office Open”,"0Office Area"];

Grp_1 = ["Corridor","Hallway"];

Grp_2 = ["Toilet","Rest Room","Mens","Womans™];
[Grp ©,Grp 1,Grp 2];

W WY

Room Names

FuzzyStringComparisons.Jaccar
str1 >
str2 ?

ignoreCase ?

Key Word Table

dindex

double

List. Maximumitem

list ? max

AUTO

List
«8 List
«8 List
g 9.2
4 9,89998989090909099
«1 List
g o
i 0
«2 List
g 9.125
1 8.375
3 ©9.428571428571429
»1 List
»2 List

@L4 FLI BL2 Bl

List. Maximumitem
list > max

AUTO

List.IndexOf

list

element

>
>

Int

1A

(24]

Fithess Function

List.GetltemAtindex

list ? item
index >
Best Match —»

List.Firstitem

list > item
1\
List
8 Toilet
I Corridor
2 Office Open
BL2 L1 {3}




Integrated Workflow
Energy Model Setup - Weather

Code Block

2 sigmalogo(true);

1."Sigma AEC Project Set Up"“;

Code Block Boolean input

1 "Set Weather?";

InputName

DefaultValue >

SideText >

Boolean input

Code Block

MultiplelnputForm ++

v

Description_optional

Logo optional
ButtonText_optional
Inputs

Toggle
LinkToHelp_optional
CancelButtonText_optional

MaxHeight_optional

VOV WV VYV VYV VYV VYV

Width_optional

User Inputs
Was Run

Was Cancelled

ama Sigma AEC Solutions | Algorithmic Design

Sigma AEC Project Set Up

Set Weather? Yes/No

lln,

Set Values

5IGMA

AEC SOLUTIONS

MEPAnNalysisNodes.SpecifyGeolLocation

showU| > Shown

Location Weather and Site

Location Weather Site

I.I’)gﬁrle Location by:

Internet Mapping Service

Project Address:

\;Ec;stoq, MA

Weather Stations:
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Integrated Workflow
Energy Model Setup — Thermal Properties



Integrated Workflow |
Energy Model Review — Dynamo
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Integrated Workflow
Analytical System Set Up

MEPAnNalysisNodes.SpacesToSystemZone

Spaces > System-Zone
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MEPAnNalysisNodes.AirSystem

Name > Air System
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Main Title — 1 column with bullets

Lorem ipsum dolor sit amet, consectetur adipiscing elit. Cras lacinia interdum odio, at cursus elit sagittis lobortis. Proin eu

nisl molestie, dighissim ante ut, dictum ex.

* First-level bullet: closed circle. Text style: gray, 1.4 spaced, Arial 30pt font.
o Second-level bullet: open circle. Text style: gray, 1.4 spaced, Arial 30pt font.

= Third-level bullet: closed square. Text style: gray, 1.4 spaced, Arial 30pt font.



Main Title — 2 column bullets

LOREM IPSUM

Lorem ipsum dolor sit amet, consectetur adipiscing elit.

Cras lacinia interdum odio, at cursus elit sagittis

lobortis. Proin eu nisl molestie, dignissim ante ut,

dictum ex.

LOREM |IPSUM

Lorem ipsum dolor sit amet, consectetur adipiscing elit.

Cras lacinia interdum odio, at cursus elit sagittis

lobortis. Proin eu nisl molestie, dignissim ante ut,

dictum ex.

LOREM [IPSUM

Lorem ipsum dolor sit amet, consectetur adipiscing elit.
Cras lacinia interdum odio, at cursus elit sagittis
lobortis. Proin eu nisl molestie, dignissim ante ut,

dictum ex.

LOREM IPSUM
Lorem ipsum dolor sit amet, consectetur adipiscing elit.
Cras lacinia interdum odio, at cursus elit sagittis

lobortis. Proin eu nisl molestie, dighissim ante ut,

dictum ex.



1 column with image

Lorem ipsum dolor sit amet, consectetur adipiscing elit. Cras
lacinia interdum odio, at cursus elit sagittis lobortis. Proin eu nisl

molestie, dignissim ante ut, dictum ex.

* First-level bullet: closed circle. Text style: gray, 1.4 spaced
o Second-level bullet: open circle. Text style: gray, 1.4 spaced

= Third-level bullet: closed square. Text style: gray, 1.4

spaced



Title Goes Here

Lorem ipsum dolor sit amet, consectetur adipiscing elit. Cras lacinia interdum odio, at cursus elit sagittis lobortis. Proin eu nisl
molestie, dignissim ante ut, dictum ex. In nisi erat, tristigue ut mauris id, egestas convallis enim. Nulla mollis nunc arcu, in ultricies

sem accumsan vel. Etiam quis nunc id sem blandit gravida quis at tellus. Sed aliquet mollis metus, vel auctor tortor hendrerit sit

amet.



Title 1 Title 2

Lorem ipsum dolor sit amet, consectetur adipiscing elit. Cras Lorem ipsum dolor sit amet, consectetur adipiscing elit. Cras lacinia
lacinia interdum odio, at cursus elit sagittis lobortis. Proin eu interdum odio, at cursus elit sagittis lobortis. Proin eu nisl molestie,
nisl molestie, dignissim ante ut, dictum ex. In nisi erat, dignissim ante ut, dictum ex. In nisi erat, tristique ut mauris id,

tristique ut mauris id, egestas convallis enim. egestas convallis enim.



Text with image background

Lorem ipsum dolor sit amet, consectetur adipiscing elit. Cras lacinia interdum odio, at cursus elit sagittis

lobortis. Proin eu nisl molestie, dignissim ante ut, dictum ex.

Photo credit goes here
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“If it was easy It would just be the way!”
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Window-Wall Ratio

Total North (315 to 45 deg) East (45 to 135 deq) South (135 to 225 deg) West (225 to 315 deg)
Gross Wall Area [f2]  2172.47 631.31 494.41 546.70 500.05
Above Ground Wall Area [fi2] ~ 2172.47 631.31 494 41 546.70 500.05
Window Opening Area [ft2] 1717 26.42 20.18 70.57 0.00
Gross Window-Wall Ratio [%] 5.39 418 4.08 12.91 0.00
Above Ground Window-Wall Ratio [%] 5.39 418 4.08 12.91 0.00
Conditioned Window-Wall Ratio
Total North (315 1o 45 deg) East (45 to 135 deg) South (135 to 225 deg) West (225 to 315 deg)
Gross Wall Area [f2]  1678.64 564.46 45775 32890 327.53
Above Ground Wall Area [l2]  1678.64 564.46 45775 32890 327.53
Window Opening Area [ft2] 1717 26 42 2018 70 57 0.00
Gross Window-Wall Ratio [%] 6.98 168 4.41 21.46 0.00
Above Ground Window-Wall Ratio [%] 6.98 468 441 21.46 0.00
Ruii-h:u'h.ﬁmnlhihﬁlﬂwﬁnﬁﬁ- -0Ox
Annual Overview
End Use - view table
mm Heating
mm Inierion Equipment
Ineriar Lighting
mm Fans
m Pumps
Energy Use - view table
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