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CFD meets VR lab

Florian Neumayr, B(Hons) BA & Eng
A2K Technologies

Learning Objectives

o Digital Prototyping and Simulation is essential for a healthier environment and
sustainable economy.

¢ VR s not only a marketing tools but allows the full confirmation of the right decision
made through full immersion.

o We have seamless cross discipline interacting tools for no rework at hand.

¢ Full immersion is not science fiction and technology is accessible and ready to be
used.

Description

Dynamic modelling and generative designs pathed the way for sophisticated digital prototyping.
While software got better and better, it is often that stakeholder and clients are struggling to
understand the design and plans not granting the use of the latest tools especially not accepting
new solutions. New simulation methods will only path the way when the results are being
communicated and well received. The presentation of 'CFD meets VR' addresses a well-
designed workflow where critical facility data can be communicated to stakeholder to make the
right decision about comfort supporting equipment and costs confirming the success of the
architecture. The workflow describes the export of a Revit model to CFD Simulation making use
of a CFD data translation within 3ds Max preparing it for its final destination Stingray. A second
option is offered using Dynamo and Revit Live. The result offers a full immersion and
experiencing of CFD data, which can be presented on VR rigs and mobiles. CFD data is 3D
data, which is often difficult to communicate through 2D gates such as screens or paper.

Speaker

Florian Neumayr received postgraduate degrees in business and engineering with majors in
product lifecycle management (PLM) and controlling in Germany. He offers 20 years of
outstanding industry experience in Building Information Modelling for multistory buildings and
warehouses. Living in New Zealand, he is counted to the top BIM, Sim and Viz experts of the
Southern Hemisphere which leads him to speak and teach internationally. He has been working
for the last 7 years as consultant for a top 5% Global Autodesk Reseller in the Asia Pacific,
consulting multiple generations regarding a diversity of projects ranging from $100k to $1 billion.
His focus as an application engineer is to optimize the computer as a communications tool. His
expertise is to realize workflow studies that offer the flexibility to make room for options and
changes while reducing costly repetition.
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Foreword to the tutorial

The tutorial covers all aspects of the workflow you want to follow when in need of presenting
CFD data three dimensional with the help of a virtual reality solutions.

This tutorial shall not be a training tutorial of each software used. It describes how models
and data can be conveyed from one software to another without rework. Hence, the training
is about import, export and inspecting data and only little about software features.

There are over 100+ screenshots documenting the workflow. It is about an advanced but
also light weight tutorial to experience Autodesk Software offering to tackle extreme
workflows.

Browse, export, import and enjoy! All files have already been prepared for you.

Cheers,
Florian

Contact me on: contact@bim2.tv
Visit me at: http://www.bim2.tv
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Preparing the model in Revit

Find the example files in: 10 Revit Models
Find the screenshots in: 15 Screenshots
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Export to the CFD Study Environment

Find the example files in: 20 Exports to CFD
Find the screenshots in: 25 Screenshots
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Frame Thickne

£ G [F W

)

15 For example, create extrusions to cover windows

E
Yo om
Parameter [ Value | Formula [ tock |
&
-ca ullien - Top Height =
50 [Horiz Mulicn - Battam Height =
Glass Thickness =
Frama Thickness (]
el [Frame nset (=]
Wall Closure
ame Degth =]
Constnuction Type
Materiak and Finishes L
B She [Sit bttt Limestone i P———
BN Fan | Glazing Material - Top Panel ‘Spandrel Gloss
An | Glazing Material - Bortom Panel Glass Paramater Type
3 [Glazing Materal Glass @ Famiy parameter
¥ [Frame Material Windaw Frame e LT L
N [ I (O Shared parameter
Feght 40000 - —
Al 500 Soper 1 schedhies and )
Rough Wilth
- Rough Height Expor
G- le] G [LounHeS! | E
os Rey
Analytic Construction <Hone> e
2 o 0 Soahed_Geomety_orl Oee
Thermal e T Do
Trasfer Cofient 10 ! comecn v
FC Parameters L[ S — [mp———
Opesation et v (Cam e used o extract vk
idaning D | o & grometc conditon end
G parameter uders report it a formuia o 28 2
analyncal odel - e
Tealtn desrpbon:
S DB IEE B H < tocltp descrotan Bt tesparameter 19 s » ustom 09, Custom
Tt it Toalt..
|t ol arsate fani pxrameters?
o] e
1w E SRR rE <
Ready

— -
=

Family: Windows.
Constraints
ety Data
OmniCless Hurn

Roam Calculatic

16 Create simplified geometry for the CFD analysis using visibility parameter
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o Addins
=n -
v B = I
= g ®
Vaue Foula 1 R
00 2
&no - Facaly: Vimdows
50 £ . R
Frome Tickness 50 E
8¢ [Frome inset 0 E i O
WallCloure Byhost 5 i
Frame Depth a0 - o =
Constction Type - "
=i Paremeter rogeries -
50 [oarasen e — — > 2
1 (G ok e o i G 3 pmiliong g
54 |lamg Materal - Botiom Panel &l E Room Caiceie
Glaong tera- St Pl = . i - u]
¥ [Glapmg haterial Sioss E e
¥ [Frome Material Window Frame E O Sharedpacameter
@ {Can b sy mutpe prects e faes, expored 1 003K, ard
| | i e
ol ang =
oy [ om0 —
Raugh Visdin
5 [Raugh Heght 3 —
G- le] G [ HeS! Pt s
o Hame:
£ Srobted casmeny o
(Anaiyc Construction <None>
Opeation -
A 0Bt E BN
e s manae S s o
s ESREE SRS < 5 = =
Resdy P & % K, O

17 Create the parameter to turn on and off the geometry required

Select _Properties _ Cliphoard___Geometry Modity Messure_Create Mode Wark Pane Placement Family ditor
Daph| 4064
Project Browser - 08_Storelront w 2h mu... X -~ %
ews (il |
et Lo I
g Plans 4
= - 3D Views e Windows (1) hd
View 1 T =
80 EusionEnd 4064
s (Bevation 1) Enusoastn 00
. Assaciate Family Parameter % ] fork Plane e Pl
terice Graphics i
Left Fambvouameter: Vbl Vible
Right Visibilty/Graphs £
D Sheets (all) eI iz - Materisls and Finishes
] Families Exaing fomiy parameters of compatie type: Waterial <8y Category
Annetstion Symbols [Search parameters =Y} Identity Data

Subcategory  <Nomes

D Smpifed Genmelry ot SckdVoid Salid

& (] Groups
o RevitLinks

1w E SRR rE < > |Popesizsheln
Click to ssiect, TAG for shemtes, CTRL scds, SHIFT unselects. &t > &5 K

18 Connect the parameter ON
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Select v Properties _ Cliphoard Modify

Depth| 5000.0

Geometry

Measure _Create

Mode

Work Plane

Placernent

Family Editor

Project Brawser - 08_Storefrant w 20 mu... X
Views fall)
Floes Plans

e, Level

4 Ceiling Plans
5 3DViews
View 1

tevation 1)

=2

Praperties
.
"~

Windows (1)

Constraints
Extrusion End
Extrusion Start

Assaciate Family Parameter % No
Fandy porameler:  Vistle
Visibiny/Grophi_| i
) Sheets (all) 3 e : Materals and Finishes
] Families Extng famiy parameters of companib tpe: e
Annetation Symbols e ch paametT qJ dentity Data
3 Level Head - Upgrade Subcategory _ <MNome>
- Son - Wi T SobdVad  Sai
5on Tail - Upgrade CFD_swpifed_Geametry_on
G s
- Basic Viall
Vindos
- 08 Fixed Panel
@ [ Groups
o Revit Links
Cancel
1w E ARG Apr
Click to select, TAB for shtemates, CTRL sdds, SHIFT unselects. [l i [ 3 P

19 Connect the parameter OFF

Select v Properties _ Clibosnd___Geomelry Moty Messure Create Family Editor
Pojec Browser - W_Singie Fusta 5w Pepses
T Views (all) Family Types X
Floor Plans '}
P T OpomEn J |
- Celling Plars : "
& 1D Views el per e q 1 Family: Dacrs 5
N ""_""‘, o) Parameter | Value Formuia [ tock | . | e
evations (Bievation ot
Back =
ot Funcion T dentityData
e sl Clasare OmniClass Humn
o o By hort ) b
e antructon Typa £ o
p—— [ . .
& B Fanmilies Door Material Door - Panel - Voad = Cutwith Vouds . []
i (0] Groups Frame Material Door - Frame - Wood S =0
o Revit Links 2 Room Calculatio... [ ]
Thickness 51.00
Feght 213400
rim Prjection B 500
500 .
00
o130 =
Rough Width ]
Rough Height E 2
Analytical Model kS
FD_Sumplified_Geamelry_of (el H{CFD_Simpidied_Geometry_on)
(CFD_Simpified, Geometry_on (defauk) |
B
<Mone>
Thermai e
Jirc B
Gperation =
identity Data ¥
o Manage Looup Tables
R L
un EOREESES < s jezhelp e
Ready P &3 K OV

20 Another door example
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[ == IED

Add-Ins.

Select

Properties _ Clipboard Geometry Modify Measure Create Family Editor

Project Brawser - M Double-Flushata X
0, Views (all)

Floes Plans
Floar Line

g Plans

3D Views

Family Types X

Typerne: |13 x 1981mm nEn

View 1 Parameter Value Formula [ tock |
Hevations (Bevaton 1) : =

terier

Function
wiall Clasure
[ Construction Type

] - identity Data s
= )| | ommcess tm
OmniCiess Tele

D Sheess (all) | Misteriaks v Feishes - - = : O:\‘.: verical .
& B] Famiies Door Maerisl Door - Panel - Wood = o . ki =i
o [ Groups Frame Materisl Door - Frame - Woed - s =
hared (m]
oom Calcuista.. [ ]

ntence

Right

oo Ravit Links Dimensions £ = -
Thickness 5100
Heght 1981.00
Trim Projection Ext 2500
Trim Projection Int 2500
Trim Viidth 00
witeh 183000
Rosgh Width

Rough Height

ARERER R

A{CFD_Sirnphfied_Geometry_en)

Simp
CFD_Simplified_Geometry_on (defau) [

| Anabytic Construction <Hane> =

IFC Parameters *
Gperation c

identity Data ¢

J T [t HoH Manage Lagkup Tables.

[P T——— T et |[

1o ESRGEPTEE < > |Popesizsheln App
L) P & B K

20a More examples

Select + Properties _ Clipbaard Gearnetry Mlodity Measure Create
ity/Graphic Overrides for 3D View: Level | Anslysia x | Eee—.
Model Categories anmotation Categeries | Ansfytcal Mode Categories Inparted Categares Fiers | Rewt ks & ove o
[ show model categories in the vew 1f a categary ks unchecked, it vl not be vaible.
Pt [ <shou s> 30 View: Level 1 Ans ~ £ Edit Type
o = Graphics ]
Vil | o
~J Lines Patterns | Teansporency | Lines Patterns Ve Scale om
oo T Dl led ™ ot
B8 Legene: peAce | Parts Visbiity  Show Orgsl
[T] Schedules/Quantites al) ¥ PpeFiting: [ O | Vbt Graphi e
) Seess (all Pipe Insulations Graphic Display. o
& B Families Pipe Placeholders Discipine Coardination
& [@] Groups L ¥ Ppes Show Hidden Li. By Discipline
o et Links 2 B Panling Defauit Analysis__ Nane
& Autodesk Hospitsl_Metrc HUAC, 4 ¥ Plumbing Fitures Son Path
& Autodesk Hospital Metric_Struct. # Railings |
@ ¥ Ramps e 8
¥ Rasterbmages T i T Crop e ]
U ¥ Roads Crop Region Vis— [ ]
4 ¥ Reals Annotation Crap []
| i Active
% Securty Devices | | S | I Fa i Ot | BT
4 ¥ Sheft Opening: i | =
R (Sznmnﬁm = L
¥ Speciahy Equipment S S ey
¥ Sprinklers Rendering e i
o O Suins o
- Sl e e, s etisien S
& U S ot Teae e it
) ¥ Structusal Connecti Reeieuti ek u
4 ¥ Stuctusal Fabric Are... ity Data
View Template <Hanes
4 ¥ Stuctusal Fabric Rei... Tt I s
4 ¥ Stuchusal Foundatic... - s
4 ¥ Structural Framing v e
Tale o Sheet
Overnide Host Layers
] Hone It Exomnd M Dloutine stis Phasing 2
B PhaseFier  None
Categores that ere ot overidden are drawn Prase Au20iT
‘sccseding to Qe Sty settrgs. Ooject syes...
]| conem Aosly Hep
< > 1w D% XGRAGR ¢ Rals > Eropesies g App
Click to select, TAS for sitemates, CTRL sdds, SHIFT unselects. i} i A T & XK

21 Prepare the view, hiding elements by category and consider view filter for the future
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2 - @ B - B &% % . c o«
Madify| Etemsi_ BatchPrnt Tramsmitamadel | About Check Manage | About.. RedtDBLmk  LaunchWSM  Gue Cluh Equpment  AdvanceSteel  ActveModel  Lawnch  ComvertRFA_AboutFomnd  Impertand Expert STL Exporte for Revit
Tools Pingaint. Properties Extension Assessment Taol ActiveModel  taFormit 5
Select +_Btemal _Batch Pint eTansmit Madel Review ReviDBLink _ WorkshanngMaritor B350 Advance Steel Extension _ Autodesk CFD 2018 Fomi Converter vt Estension for Fabrication STL Exporter
Project Browser - Autodesk Hospital 0w ~ Fopiies x
ews (il
Floes Plans
o & ove :
Level 1 nslyss
&30 Views T 3D View: Level 1 Ana ~ [ Edit Type
Level 1
2
Level 1 Analysis EXPORT ME
Start T
130 Cosre
B Legenas Show Driginal
7] Schedues/Quuantites (1) sbitty/Graphi_|
D Sheets (il 0 Graphic Display.. | Edit. _
] Families - Discipline Coordination
(0] Groups Show Hidden L. By Dcipiing
o RevitLinks Defautt Anslysis_ Nane
4 utodesk Hospitsl Metric HVAC, Sun Path
& Autodesk Hospitsl Metric Struct = n
CopVien ]
Crop Region Vis__ []
Annotation Crap []
Fon Clip Active []
fhoet
SectonBox ]
=
Rendering Serti. | G
EyeHevation 388641 mm
Target Elevation 250445 mm
ity Date [
View Tempiste | <Nane>
VeewName  Level 1 Analysis ..
7 rdependent
a
Nane
U017
< | im OF%GGRAG2 ¢ RRETE< > Apply

Click 10 select, TAE for shtemates, CTRL adds, SHIFT unselects.

22 Launch the assessment tool

Autodesk CFD 2018

OFRFR G O== [ O «
Hide Model Edge Surface Pat Model Model Intererences ﬁsuﬂ-“ Close Model  Surface Wrap Transfer

Mssessments| Lengths Sivers Gops Slivers Gaps Setup
Medei Assessment Tools Selection Continue

Mocel Asseszment & x

Edgelengths  Dota avalable e
Surface sivers  Dats avaisble @
Moddlsivers  Data avalable @
Patgaps  Data avalable @
Moddgips, | Data svelable @
Interferences  Data availsble @
33
® e
162
5813

63711 845557

23 Review the model using the assessment tool
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Autodesk CFD 2018

€ Btemal Volume

Autodesk CFD 2018

FRONT ¢

) 2374 47 707221
—

25 We can set the resolution for the meshing of our geometry
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Autodesk CFD 2018

Autodesk CFD 2018

Extemal Resolution [Generate Wrap| Visusi Style 2-Clip | Transfer Wrep
Factor - to Setu

inpect Conti

External volume :39.2445, 65.1681, 127.52, 141.254, -0.4529, 6.16856
Resolution factor: 2500

Surface element count: 17852

FRoy If

27 This shows a possible view with meshed geometry
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Autodesk CFD 2018

4 8 00 v

Extemal Resolution  Generate Weap | Visusl Style 2-Clip | Transfer Wrap [§
Volume  Factor > .

0 L s
External volume :39.2445, 65.1681, 127.52, 141.254, -0.4529, 6.16856
Resolution factor: 2500

TRowt /f

Surface element count: 17852

Select v Bemal _Batch Print ETansmit Model Review RevaDELink _ WorksharingMonitor BiM 350 Advance Stesl Extension_ Autodesk CFD 2018 Fomi Converter et Exension for Fabrication STL Biponer
Project Erawser L. X T x ~ — x
= 0, Views {all) S ’
@ Floor Plans
o N B o .
Level 1 Anshysiz
S 3DViews e of 0 Vews Level 1 Aralyss SIPORT HE Bpat: e 30 View: Level 1 Ans ~ £ Edit Type
Level 1 Graphics =
Lavel 1 Analysis EXPORT ME Vigw Scale
Sua nm Scale Vaive 1. 1100 ]
El&go: Detaillevel  Comrie T
- prv—— N = = Ve e |
[ Sheess all) @ 3D Viewe Lovel 1 Anatysis B Graphic Display..  Eda_
- B Families Discipline | Coordination |
i [@] Groups Show Hidden Li... By Discipline
& &0 Revit Links Default Anshysi.. Nome |
& Autodesk; Hospitsl Metric HUAL, Sun Path ] 1
& Autcdesk, Hospits_Metrc Struct 0
Crop View
Crop fgioni.. 0]
Annotation Crop |
Far CI 0
Clip Offset_| 3048000 mem
SectonBee |57
Comers =
Rendering Seri. | -] |
L it
el = Eyebievation 388371 mm
Target Hlevation | 290848 mm

Camera Postion |Adjusting

dentity Date 3
View Template <Nones
ViewNome [Level | Analysts .| |
Dependency independent |
Tatle on Sheet |
Phasng s
PhaseFiter  [None

Phsse AU 17

< y| 1w OF%atanGe s amarE« > . |Propeicshce Aopy
Resdy it Eo ma o > &% K 1, 0T

29 Another option is a SAT export
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Select +  Extemal _Batch Print

Level 1 dnaiysis
4 3DViews
Level 1
Level 1 Analysis EXPORT ME
Start
1304
B Legenas
[T Schedules/Cuuantives (1)
) Sheess (all)

oo RevitLinks
& sutedesk Hospits Metrc HVAC,
& utodesk, Hospits Metric_Siruct

Feady

EIMobjects

eTransmit

Madel Review ReviDBLink _ WorkshanngMaritor BN 350 Advance Steel Extension _ Autodesk CFD 2018 Fomi Converter vt Estension for Fabrication STL Exporter
o~ Poperies
R Export 3ds Max (F8%) : X &
DExperts o O Ve E X e @ 30 View
Hame Date modified Type Sise S
This foldes s empy =3 3D View: Level 1 Ana ~ [ Edit Type
B £
—
7
Coase
Shaw Original
Vsibilty/Graph_ | .
Graphic Display... -
Discigine _ Coordination
L | | ShowHidden Li.. By Discipiine
Defautt Ansiysi.. None
Sun Path m)
Extents &
CopVien ]
Crop Region Vi [
Annotation Crop |[]
Fe
SectonBox 7
i rame preti: | N A IS sad | - e _
P of type: | FBX 2015 and Previous (=) v Rendaring e
Namig: | M (Soeay i name] v <
EyeHevation 384571 mm
Ousetoo [ whthaut boundary edge Target Elevation 230449 mm
o] = ] Camers Position |Adjusting
dentiy Data [
View Tempiste | <None» _
View NameLevel | Analyss
D depindent
a
None
v o7
nmw O OREGY ¢« RRETE <

30 Another option is also a FBX export from Revit
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Using the CFD Study Environment

Find the example files in: 30 CFD Projects
Find the screenshots in: 35 Screenshots

Autodesk CFD 2018 Anslysis frem sat_1B:Design T:Scenario 1

G Direct

Desgn Sy Took = Setup Taks Semulton + Selection et
Design Study Bar 8 x
€ Geometry Tools x
 Edge Merge /" Smal Obsect \/ VoI Al \/ Ext. Volume
Edge merging.
[P —
st egres: [
1 Part1.Solid165
2part Sold163 Ebensnes
3 Part1.5olid157 [ Desplay edges tn be merged
4 Pam.solid158
5 Part1.5olid15% - e

6 Part1.Solid151
7 Parti Salidi52

& Part1.Solid153

9 Part1 Solid145

10 Part1 Solid146

11 Part1 Solid147

12 parti Solid139

13 Part1 Solid140

14 pant1 Solid141

15 Part1 Solid133

16 Part1 Solid135

17 parti Solid134

18 Part1 Solid132

18 Part1 Sokd131 . Unenigned
20 Pant solid129

21 Pant1 Solid127 ot
22 part1 Solid125 Crestig ratve mode... ) [
23 Partt Solid3s odel e reac.

i Ascemiy model erersied.
24 Part1 Solid73 -
25 Part1 Sohd73 L There mes 1 sddtond part penersted.
26 Part] Solid 123 Buking dsplay model...
Crsplay model complete.
27 Part1 Solid122 Parorming £
28 Part1 Solid3 The edge merging tool may prove useful for this model
29 Part1 Solids The small object remval tool may prove useful for this model.
30 Part1 Solid111 Daonoatc peeo compete.
21 Pat1.solid 109 Liznse ched ot

32 Part1 Solid121_U_P.
33 Part1 Solid120. U P.
24 Part1 Solid 113 U_P.
35 Part1 Solid118_U_P.

[ re—— L
OEdgels)seected

31 Working with the SAT file importing the geometry

Autodesk CFD 2018 Anslysis frem sat_1B:Design T:Scenario 1

[ | & ovee

Design Study Tocs = Setup Tesks Sirmulstion = Sedection Materisls

Desion Study Bar 5%

i€ Geometry Tooks x

{EBge Meroe \/ Smal Clzect \/ Vo il \/ Ext. Voame )

Edge merging
Merge sdges whose ncied angl s
less then (degrees: [5_[5]
1 Bart1 Solid165 Edges mbemerges: 131 (=
2Part1 Solid163 )
3 Part1 Solid157 ] ispay eciges 1o be merged
4 panisolidise @ urco

5 Part1.50lid159
& Part1.Solid151
7 Part1.50lid152
& Part1.50lid153
9 Part1solid14s
10 Part1 Solid146
11 Part] Solid147
12 Part Soli13
13 Part] Solid 140
14 Pantt o141
15 Part1 Solid133
16 Part] Solid135
17 part Soli1a
18 Parti Solid132
19 Part Sold131 [ [—
20 Part) Solid129
21 Part1.Sokid127

22 part1 Solid125 ——— L
23 Part1 Solid38 Design modal retnaved fiom archive,
24 Parti Solid73 kg deslr modd..
25 Part1 Sohd73 Pt G4 Segtoric Bt
26 Part1 Solid123 m:mm comgilete.
27 part1 solid122 R e,
28 Part1 Sokd3
20 Part1 Solidé
30 Part1.Sokd111
31 Part1 Solid109
32 Part1 Solid121 U P.
33 Part1 Solid120_U_P.
34 Part1 Solid119_U_P.
Window J\ Cormergeren P |

131 Edgels] sefected

32 Merging complex edges

Page 21



/\ AUTODESK
UNIVERSITY

Autodesk CFD 2018 Anslysis frem sat_1B:Design T:Scenario 1

Design Study Tocs = Setup Tesks

Desion Study Bar 5%

€ Geomety Tocks X
fiowr

1 Part1.5olid165
2 Part1.solid163
3 Part1 Solid157
4 parm solid158

T

7] puspiay cbpects 10 be removed
5 Part1.Solid158 Object amler than mnimum
6 Part1.Solid151 Surfaces: 2
7 Part1.Solid152 Edges: 4 Remave

& Part1.50lid153

s partisolidias

10 Part] Solid145
11 Parti Solid147
12 Part1.Sokd139
13 Part1 Solid140
14 Part1 Solid141
15 Part1 Sokid133
16 Part1 solid135
17 Partt Solid134
18 Part! Solid132
19 Part1.Solid131 .UIIHH
20 pant Solid129

21 part1 Solid127

22 parti Solid1 25 ——— | L
TR Desin madel rexrieved from archive,

24 Part! SolidT3 dsplay model...

25 Part1.SOMAT3_UPa... | |Bastamms Rl Seorosic v

26 Part1 Solid123 Diagnostic sweep complete.

27 pant Solid122 ey S

28 Part1 Sokd3 Bulding displary model..

28 parti Solidé e o oo oheep.
30 Part1 Sokd111 xagnostc sweep complete.

31 Part1 Solid109

32 Part1 Solid121 U P
33 Part1 Solid120_U_P.
34 Part! Solid119.U P

37 Part1 Solid116.U_P,

esasge vindow /| Corvmgeren P

4 Edgels) seected

33 Removing of small objects

Autodesk CFD 2018 Anslysis from sat_1B:Design 1:Scenseio |

Design Study Took = Setup Tesks.

T

€ Geomenry Tools x

Py |

External voiume

X Dffset 520645
¥ Offset 1T
ZOffset 2857438
XLength 20190518
¥ Length 1472668

2 Parti Solid183 ZLength

3 Partiselid1s7 ~Xinge ¢ 4
¥ Angle

4 part1 Solid158 e 3

5 Part1.solid158

6 Part1.Solid151

7 Parti.Solid152

8 Part1.solid153

9 Part1 Solid145

10 Part1 Solid146
11 Part1 Solid147
12 Partl Solid139
13 Part1 Solid 140
14 Part1 Solid141
15 Part1 Sokid133
16 Part Solid135
17 Part1 Solid134
18 Part1 Solid132
19 Part1 Solid131
20 Part1 Solid129
21 part1 solid127

[ trssgnes

22 Part Solct2s e —— F
23 part Solid36 Gesin motel evievec rom achive. y
kg dapiy model
oy moc i, » ) A—
erforming i dogros: suees.
o e
27 Part1 Solid122 Lo e
28 part1 Solic3 S Sty nocel
28 part1 Solids B e
30 Part! Solid1 11 Spiitives et
31 part1 Solid109 e proreigg
32 Part Sokd121_UP.. | | Smal object remanal complee
33 pam solicizo U p.. | |20y roce
54 Part] Soid119.U .. | |Serfrming pertsldagnostic swees. ..
35 Part1 Solid118_U_P, Diagnostic sweep complete.
36 Part1 Solid1 17 U,
37 part1 Solid116.UP,

esasge vindow /| Corvmgeren P

02 selected

34 Creating an external volume
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Autodesk CFD 2018 Anslysis from sat_18:Design 1::Scenario 1 ' € - o x

S & D

) g & (B3] O

e Mansgs & dieat - By Showa

JobMontor | () Suface [ SelectPrevious [y Deselect

/ B Materil Editor

|t el o e e
—T—_— e S = —
Desion Study Bar 8 x
@ 253 a1 Solid27 ~ =
@ 254 part1 Solid26

@ 255 Part1 Solid2s
9 256 Part1 Solid24
@ 257 part1 Solid37
@ 258 Part1 Solid4s
@ 259 Part1.Solid38
@ 260 part1.solid62
(@ 261 Part1 Solids0
@ 262 part1.Solid69

@ 263 Part1 Solida4 € Material Editor x
@ 264 Part1.Solidea Propertes  Favorites  Databases
@ 265 part1.Solid32
@ 266 part1 Solid124 Matenal Density :
@ 267 part1.Solid126 Type: |Fse wiaton method:  [ERMIBAGESTRN >
68 268 part1.Solid128 Name: [ar
59 269 Part1 Solid130 Sove i dotabase: 13O0 =] | os constan v
@ 270 Part1.Solid136 Status: &md’
@ 271 Pam1.Sohid137
- Property settnge olr: Crange... Source
@ 272 part1.Solid138 S b
3 273 Part1 Solid142 Materis! DB Name Propertes
274 Part1.Soid143 Type
@ 275 Part1 Solid142. Name. Senaty ‘Equaton of State
@ 276 Pant solid1as Einsn Viscosty 0.0001817pose -
@ 277 part1 Solid149 0.0002563 WjemK.
@ 278 part1.S0lid150 .W Conducity X fom-
& 279 Part1.Soid154 Specific heat 100429 v
6 280 Pty Sobess E— g L =
@ 281 PanttSolid156 pPerformng A dogr Compressbity cofov 14 =
2 iy Diagnosti sweep
(@ 282 part1.Solid160 oecceyedkeny Emeznaty 1
@ 283 part1 Solid161 License chedk comgl 0
@ 284 Partt Sokd162 Suking dsplay mod Wel roughness centmeter =
Display model comel
@ 285 part1.Solid164 Performing partald & Hwor - Phase Odymejon2 -
@ 296 Part1.50kd166 (Clgpaalc smeey Cmpronss ety
@ 287 Volume Removin smak cbycts.
@ 288 CrDCreatedvol.. Smal bgect emoval compete.
4 soundary Conditions i . «<it | @ Delete o Save Cose
40 witial Conditions Pavmg: partal dagnostic sweep. -
& Mesh Size ooy et ho peen sccessily addd.
& Motion Buking dsplay moel
# Groups
v % sole
= Flow: On v

< Heat Transfer: Off

1 Volume(s) selected

5 +- =5  O08 [X] soherManager
4] e ] & © =B
hdd/Update [ Rules Geometry |Materials| Boundery  Intiel | Mesh Motion | Schve
Design Taols | Conditions Canditions Sizing [ Notiics

@ Direct + g Showan
[ Select Previows [ Deselect
o Select Al [y Desetect il
Design Stucly Tooks = Setup Tasks Simulation = Selection Matersls
Design Study Bar & x
T Nate ~
[, Dasign 1
& Geometry (am)
~ Lag) Scenarlo 1
v & msterial
~ B sir [Fixed]
i@ 288 CFDCreatedVolu...
~ @ Unassigned
1 Parmi.sclid16s
@ 2 Part1 Solid163
@ 3 parti sclidis?
i@ 4 Part15clid158
@ 5 parti Sclid139
W & part solid151
@ 7 Parti Solid152
@ sPamisaiidisa
@ 9 Part1 Solid145
@ 10 part! Soid146
& 11 part1 Sobd147
1 12 Pant1 sokd139
@ 13 Part1 Solid140
@ 14 part1 solid141
@ 15 Part1 Sohid133
[ 16 part! Solid135
17 pant1 sobd134
@ 18 Part1 Solid132
@ 13 Part1 solidia
i@ 20 Part1 S0kid129
@ 21 part1 Soid127
@ 22 part1 Sohd125
0 23 Parti Solid3s
@ 24 part1 solid7a
i@ 25 Part1 Sokd73_U_Pa.
@ 26 part1 Solid123
@ 27 part1 Sohid122
& 28 Part! Soid3
1 28 Part1 Solids
@ 30 Part1 Solid111
1@ 31 Pam solidios
@ 32 part Solid121
[ 33 Part1.Sobd1
@ 34 part1 Sobd119.
1 35 Pant1 sofid 18,

B ppotesial B

£t Remave @ Scenario Emironment
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36 Apply other materials and hide not required geometry
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Autodesk CFD 2018 Analysis from sat_1B:AL 2017:4 Diffuser
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37 Set up the boundary conditions

4Sufacels) selected

Autodesk CFD 2018 Anslysis from set_1B:AU 2017:7 Diffuser
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38 We can clone the case to compare studies
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Autodesk CFD 2018 Analyss from sat_18:AU 2017:7 Diffuser
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40 Check SOLVE and the required quantities
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41 Review the convergence plot
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42 Review the complete analysis
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43 We can trace the flows
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44 Export the nodal results
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Autodesk CFD 2018 Analysis from sat_18_suppart=All 2017-4 Diffuser
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45 Also export the touched-up geometry from the CFD Study Environment
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Preparing the results with 3ds Max

Find the example files in: 40 3ds Max
Find the screenshots in: 45 Screenshots

47 Always check the project folder when starting to work with 3ds Max
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49 Setup the grid to suit the project
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50 Import the SAT file

3. CFD Analyis 4 Diffuses Setup.ma - Autodesk 3ds Max 2018 - Nat for Resale 8 x

SN

51 Check the dimensions measuring the geometry
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3. CFD Analyis 4 Diffuses Setup.ma - Autodesk 3ds Max 2018 - Nat for Resale 8 x

52 Prepare your working view
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53 Import the CFD csv file
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[ororeceeco 1

sase selsc

54 Place the object on the origin, even if you don’t see it immediately

3 Object Properties
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(IR O
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55 Update the properties

Page 33




/\ AUTODESK
UNIVERSITY

3. CFD Analyis 4 Dilfuses Setup.mar - Autodesk 3ds M
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57 Update the properties of the field
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58 We can work with materials

3. CFD Analysis 4 Diffuser Setup.max - Autodesk 3ds Max 2018 - Not for Resale
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59 Setup a camera for your reference (ideally use a physical camera)
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3. CFD Analysis 4 Diffuser with Velocity.max - Autodesk 3ds Max 2018 - Not for Resale o X
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60 Why not trying for a motivational test render
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61 Work with materials and a uvw map
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3. CFD Analysis 4 Diffuser with Velocity.max - Autodesk 3ds Max 2018 - Not for Resale
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62 Render with the map applied

3. CFD Analysis  iffuses with Velocity.max - Autodesk 3ds Max 2018 - Not for Resale (Not Responding) | x |

Fle Ede  Took ers  Anmaton  Grah Edftors R

oS¢ @ e e Cw@mEEY - @ B %4

Customze.

(CroveloctyFilion )

"W vocier st

mo BB~ 2

[T T

 FE-— o

63 Convert the geometry to polygons, which can be exported
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65 Master the export challenges

Page 38



/\ AUTODESK
UNIVERSITY

3 Untitled - Autodesk 3ds Max 2018 - Not for g X

L]

il

B T T

-

0.0000030375m

Office-modelsat

HEEE-E

L]
a
=]

a

n

d

<

67 Import the SIMPLE example to practice
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3. Untited - Autodesk 3ds Mas 2016 - Not for Resale - 6 x
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68 Import the SIMPLE csv dataset

3. Untitied - Autodesk 3ds Max 2018 - Not for Resale 8 X
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<

69 Update the object properties
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71 Update the vertex field properties
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3. Untitied - Autodesk 3ds Max 2016 - Not for Resale
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73 What about a motivational test render
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Presenting the results with Stingray

Find the example files in: 50 Stingray
Find the screenshots in: 55 Screenshots

#("use )

75 We would need to convert all objects to polygons

Page 43



/\ AUTODESK
UNIVERSITY

s

Command + Edockngine  + S © lowe

76 Start Stingray (3ds Max Interactive) using your VR template and create a new level

Date modified

No items match your search.
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Preparing the results with Revit and Dynamo

Find the example files in: 60 Revit Dynamo
Find the screenshots in: 65 Screenshots

Autodesk Revit 2 Recent Files

yetoms

Projects

AUTODESK
REVIT

S0RewtDynamo
Hame

B Arrow CFD_Pointerds

[ Date_CFD_Pointerdfs
A impont_CFD_DynamoTestavt

Fle name: | Import_CFD_DynamoTest.vt

Add-In

Fles of type: | Al Supported Fles (vt "rfs, ".adsk, ".1te)

Worksharing
At eta

Enscape™

Date modfied
13/09/2017 949 AM
13/09/2017 1008

11072017 7:48 M.

ner  Vault Etensions

=
>
2
2}
3
2

mple Architectur

Project

.
o
ov
o
o
¥ 2
-

85 Open Import_CFD_DynamoTest for a practice round

Globalld X

136727
137327
138877
1377
136727

AN

53683

53683
53695.7
537644
537644
53614.4
53614.4
429354
429354
a2935.4
429354
429418

4 Ditfuser_nodal

vyvel  Vivel .

# Qickaceess
B This P
o A360 Drive
I Deshtop
7 Documents
& Downloads
b Music

86 Convert the csv to xlIsx

Share  View

& cu

e Copy path

» This PC

E08
182608
182608
182608
182608
182608
182608
182608
182608
182608
182608
182608
182608
182608
182608

s

Move  Copy
o tor

1 item selected 959 MB
018

61661
5.43487
5.78853
5.55059

0.163477

0032804
618689
34.5844
68.5936
254157
25.8558
29,6611
115,67
6L4B44
85.0417

Hew item =

Fllsetectan

Setect nane

1 oen-
— o

Properties

& Histary et setection

Organize Hew ope select

> AUZOT > 30CFOProjects » Anslysis from sst 18 » AUZNT » 4 Diffuses > sobver

O Name
ADiffuserress3
ADiffuser.sms
ADiftusersol
ADiffuserspr
ADiffuserpr
ADiffuserst

: Date modified

A4Diffusersum

4 Diffuser_nedal.csv
1 CFO_Exgortadr

sobverCIP

sebverlog

T0ZE0E
571607
183606
6.13E07
5.826-07
370607
483506
313606
5.16E-06
2.506-06
4,848-06
534606
106805
429606
9.73E-06
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806519 633592 133096 602163 -0.03038 0.003967 -0.00107 -L63324 27315 0 0702623 0.095402 L.20E-06
B06520 632398 133459 574572 -0.68219 0.813333 0.093732 -L8E936 27315 0 112071 0.297621 120605
806521 526568 132823 78056 0552762 -0.28882 164547 441403  I7T3AS 0 2.00889 0.025918 1.206-06
63538.1 584101 -0.08007 -0.0653 -0.00584 -LVBEZL  273.15 0 689895 LO7007 120606

46912.3 602477 0092353 -0.02441 0.036232 -L63055 37315 0 138583 0.016505 1.206-06

46833.2 I76B.43 0.896222 0.650375 1.67283 -4.4242 27315 0 142284 0251259 L2006

46512.3 733,94 0468665 045793 241897 444887 27315 0 126281 0.005783 L20E-06

43508 -0.03347 0.524554 0.014487 -6.69543 27315 0 13725 0.054715 120605

63418 6 017197 0.001339 -0.00S87 179285 27315 0 896282 162277 1.20E-06

63006.2 -0.02954 0.014899 -0.00056 -L63324 27315 0 0842252 0.129556 L2006

63142.9 0028 0.003433 -0.00071 L6334 27315 0 0.723789 0.105222 1.20E-06

62915 -0.02023 0.018375 0.000385 163124 27315 0 0785211 0.121591 5 120605

48076.3 172059 121466 3.34148 266311 27315 0 20.2265 0.066034 1.206-06

397319 0489114 0.000698 0.069303 -L8S519 27315 0 355012 0.093062 L20E-06

40357.7 0778193 000964 -0.10032 -LETBAT 27315 0 3.34547 0.050231 1.206-06

472894 0.097213 0.002758 0.03%072 -L87136 27315 0 192881 0.010111 120606

44208.7 012783 050845 0.029636 -6.64256 27315 0 16.0895 0.04822 1.206-06

63286.8 5837.81 -0.18415 0.174529 -0.01132 -L7I0SS 27315 0 118633 175% L.206-06

539904 572886 0.0699 0.000545 0.044715 -L85M3 27315 0 141086 0.009225 1.20E-06

586346 602845 -0.1225 -D.00766 0.010416 -162733 27315 0 105223 0.008223 120606

465156 13 280513 0.734687 0.056357 285664 435289 27315 0 1L608 0.041024 120606

633385 582332 -0.28635 0.284464 -0.00953 -180338 27315 0 10268 13772 1.206-06

470315 141112 575651 0.06829 0.00051 0.015481 -L8S613 27315 0 136044 0.013744 L20E-06

473029 141133 5787.32 0.091738 0.005851 0.056561 -L83427 27315 0 183951 001218 L20E-06

402628 141120 5745.23 0.630708 -0.00756 -0.08125 -L86695 27315 0 3.20192 0.064815 L20E-06

630783 134367 581091 0.16634 0.207165 -0.00973 -L8I03 27315 0 72671 0491508 120606

381112 126996 -621.064 -5.00602 -3.91232 -6.37014 -7.33153  I73.15 0 182608 9.816-08 L.20E-06
663017 141778 633674 379676 467425 86158 -L36287 27315 0 7956409 4.24E414 0.002707
525731 135186 3155.47 -0.01918 0.010550 0.163723 44629 27315 0 209285 9.03E08 0.000251
Bll41 494457 242042 0345302 0312717 0362446 2.23859 3.82E-09 0 LOZEWT 5.7Es11 0.00077
2= CFdesign CSV Nodal File Qutput ***

Version 15.0 [20170325]

Job Name =4 Diffuser
8 iteration No =63 StepNa=0 C

4 Ditfuser_nodal

Uni comecson poier

Create CFD pointer in model

Jdste Vi Vet Vy V. Vz Vel direction 3n
o

[EDS——

= \ mm e N

==
T

88 This is the Dynamo script, which will create pointers with values as colour in Revit
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Prepare and extract data

Read prepared Excel File

tipdate Vx Vel, Vy Vel, Vz Vel direction and
gth

Unit correction pointer
direction

90 Create the pointer and orient it
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R Dynamo

|

—_—

\momm e=memi |
| ————

> Fmem)

Select + _ Proparties WokPlane  Clipboard  Geomenry Messune Fammily Editor
L [r— Propeites x
"0, Views (al)
[T I Y m % :P(
et Lo I
& Ceiling Plans | [Search prametis. G
Fomily: Generic Mods
Parmerer T Vokue T = I z
Constraints =
Bor Jeiflandtcel <1 Wy Vel <1, VeVel< 1) T, G Structural =
iy Vel 0, Ve Vel < 0), andiVy Vel < 0, Va Vel [T wa—
<0 Dimensions 3
gle (def Vx Vel < 0, 180°, 0°) (m] Round Connect... Use Dismeter
9 Materials and Finishes Mechanicsl
B Sheets ol | (defaut) <8y Category> Part Type. Undefined
8] Families dartity Dot
Annotation
L::Wj P2x (default = e Vel < 1, ) mm, (Ve Vel < 0, Vx Ve * -1 . Ve | OmiClass Hum,
: Sextian fl |P2Y (el vy Vel < 1, 1 men, ifivy Vel < 0, Vy Vel = -1 men, Vy (] OmniC lass Title
Secton ) [Pz iditost i AV, T, 02V € BV T o Ve (] othec .
@ seend Ay verical [
4 Ganeric Moy B
& Arow_CF| |Densay (delault) 0000000 ::'““"““" =i
Pattem Heatfux (defeult) 0000000 .u"“c _— &
5 1/25ip| [Press (detau ©000000 om Caleulatio.. []
S 13 5tp| |Scall (detault) n.00000
% Mopsma |Shear Mag (defau] ©.00c000
o Amows | |Temp (defoull 000000
o thexsgon| [TobD (delaui) )
o Ociagen | |TurbK (defauk) )
5 Octagon| |V Vel lderaut 200000000
5 Rectangid |V Vel (defaur) 200000000
5 Rectangid |V Vel (efaul) 100:000000
E—
4 Rhombaif [Vesialue [default = notl_NaValue)
s Tiangle] [ NoValue [defau = andlV Vel = 0, Wy Vel = 0, Ve Vel = 0)
s Tosngle | |qgRuRy DA
4 Trangle
4 Trangled
4 Trangle s
w-Tglag
S BT EE B Merage Lock Tables
o o i iy b T o= e
=
e v
L @ REE < > . |Propettieshelp App
Resdy T &N K OT

92 This is the data family and its parameter
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Bl K /8060~ @ o & : B B
- i AN di o : EE w.%.... §o = e E}:“
Draw Work Plane Measure Fom\ Adaptive Component M Placement i
Host iRef.Level ~  Show Host |

P = x
0, Views ()
< Floor Plans
Ref, Level
5 Ceiing Plans
m;a.ms | Retesence Pomts (1)~
e fiews ¢
Constraints
View 1 Flpped
@ Eevations (Elevation 1) Mirrored
Back Rotstion Angle |0.00"
fit WorkPlane [Level: Rel. Level
Right
D) Sheets (al))
& &) Families

& Annotation Symbols

Driving Curve(s) [ L
DrvenbyHost [ i
00

.
:
sk

Compenent 2
ot [ReferencePoint | |
1

5 Paten
Name. (Origin. i

& Trisngle (flst)

& Trisngle Checkerboard (bent)
& Trangle Checkerbourd (fat)
& Triangle Step (bent)

@ ZgZeg

Lo DO G R < : > . |possticsne Appty
S FEaERow

B =5 o5 | 3O aas s B

Select = Properties _ Clipboard Geometry Modity Measure_Create Family Editor

5.0 Views (o) Famdy Types

@ Floor Plans

Red, Level Typename:  Type 1 ¥ B B R "

& Cellng Plans
R Level

& 3D Views
View

Earrrn

1
& Elevations (Elevation 1)
Back

Frent
Left
Right

) Sheets all)

S DT E B Manage Loohp Tatles

o ot manace S s o] oo || aer |

1w EOESEPES < > | Aopy
Ready P& KO

94 Setup the arrow family
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Madify | CFD_Armow » Edit Revalve.

15

Feady

D oPma 2 EE <

Family Types x
. x
T
e 3 e ,
Panmater | Value I [toci] :
n - r — CFD Arrow o]
N v — 2 e [E=m=
Materials and Finishes. % | ‘Start Angle
Dimensions a Graphics
a (defaukt) 150 [m] e
e B — —
' (default) 50 m — 2
[, .
Identity Data E
"
e 1E & o Manage Lookup Tables
s T Ny O

> |Propesticsheln Apply

P &S K

95 Edit and revolve the sketch

Select

Setiings

Project Location

Projedt Brawser - Import_CFD_DynamaTe... X

Ground Fleor
Level 1
S 3D Views
20
s (Building Bievation)

East
North
Seuth

West
- Sections (Building Section]
Sectan 1
B Legends
B9 Schedules/Quantives all)
Door Schedule
Window Sehedule
G- Sheess all
& 8] Families
- Anneation Symbals
Cabie Trays

Curtain Wall Mulions
Detail tems
Devision Profles

g
*

i

1 Pisinn Swsens v o EE R GG
|

Project Materiks 4+

Hame

~ 8
H CFD_Vahse_153-204-153
[~ [y—
[ ET—
H CFD Vshoe_153-204- 51

H CFD_Value_153-255-0

u CFD Vshoe_153-255-153

m CFD_Value_153-255-204

s 153-204-102

- -
A ) CFO.Data Matensts

* Home.
Vi Favarites
V] Autodesk Materials
ME AEC M
[ CFD_Data Materiaizs

[
&

E-@-8

Hame

L] cro-vaie 153255204

CFD_Value_153-255-

CFD_Vilue_153-255-102

CFD_Value_153-255-0

CFD_Valua_153-204-51

CFD_Vilue_151-204-255

EEEEED

Q] identay | Graphics | Appesronce  Physica [+]

* Shading

| Use Render Appearance

Color [AG 133255208
]

» Surface Pattern

Pattem <none>

200 i 120 120 120

Aignment [Textre Aigment.

Patiem <mone>

Color

Ll

Inuiey Macros  Visual Programeming
o~ et x
S e -
= 30 View: (30} | B8 editType
]
Graphic =
ViewScale  [T700
Wedurn
Show Orignal
e

Graphic Display
- Discipline
Show Hidden Li

G tion
By Disciphine
Defaul Analysis... None

Sun Path [m]

Extents

Crop View 0
Crap Region Vis... []
Annotation Crop |[]
Far Clip Active [1]

[m]

Section Box

Comers
Rendering Set i
<ked

Perspective
Eyeblevation 46264
5

View Template <Manes
View Hame

Dependency

Title om Sheet

Show Al
New Construction

> |Propesticsheln Apply

P &S K

96 The material library has already been created
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t

@ n 5 E 2 B F €8 Loction R Manage images = 0
¥ 2 = = = [ p— Boawn 8 A
Madify| Msteials Object Snaps Project P v Gobdl  Tomfsr  Puge Poject Souctuml, MG | PanelSchedule, Addiional L= Decign Phases Macw Macro Dy
Syles | Information Parameters Parameters Parameters ProjectSandards Unused Units | Sefings  Setings”  Templates ©  Sectings * @) Positon = Options  Main Model - ® edn Manager Secuity Player
Select ~ Settings Project Location Design Options Manage Praject Phasing _Selection Inguiry Macres Visual Programming
Prject roveser - Import CFO_Dynama... X o~ et *
S e -
30 View: (30} ~| [ Edit ype
5 Graphics 2
& Ceiling Plans . ViewScale | 1:100
Ground Floor e Vakoe 70
Level1 Medum
5 3DViews Show Originai
o iry/Graphi | ..
& - Eevations (Bulding Bevation) Graphic Displny £t
East - Discipline Coordmation
Noth Shaw Hidden Li. By Disciphne
Soath . et ety None
West Sun Path
5 Sections (Ruiing Section) B
CopVien  []
B Logends Crop Region Vs []
£ Schedules/Quanties (o) Amnotaton Crop. []
Boor Schedule FrCiphcte [
Window Schedule Cip et | 3048
- Sheess (all)
o 2] Families & 2
- Annotation Symbols e
4 Cable Trays.
1 Ceilings Parspective
5 Comns Fye Flevation 117980
- Condus Target Elevetion 28382
& B
- Curtain Wall Mulias <Hione>
¥ Detail ems {30}
5 Dwsion Prof et
B Doors
B DuctSystems B
@ Ducts Show A1
@ Flex Ducts New Constructon
o FiexPipes
o Floors
& Fumiture
- Generic Models
- Parking
o Parmam F-
o Pipes . . ==
© Dicion s | 1w EARGCROG  R®ETE > sl A
Click to sebect, TAG for altemates, CTRL adds, SHIFT unselects. & i R ]

Level|
BATOOLS
Select + Settings Project Locatien Design Optians Manage Project Phasing Selection Inquiry Macres  Visual Programeming
ect rovwser - Autodesk Hospltal M.. X ~ Properies =
e Brarer A oSO 2| setectnems To copy x ELER- =
ooy Fom: S e -
I -
o 30 View: Level 1 Ana ~ [ Edit Type
o P e .
View Scale T
B v
0 Medium
) Legenc O Shew Originsi
[T Sehedisex/Quantiies (1) o it
) Sheets (all O =
i 8] Families 0 - Coordmation
& [@] Groups 0 . By Dicipline
= sl 0 3| |
& Autodesi, Hospital Mesic_punc, || |0 Som Path 5
& sutodesk Hospital Metric_Sruct & m
CropVien  []
Crop Region Vis. []
Annatation Crop []
FarClip Actve []
(=]
Comers =
Randering Set. i
§ Oriertat.
Eyeblevation 400188 mm
Target Eievetian 270074 mm
dentity Dot 2
View Tempiate | <Hane>
= ViewHame Level T Analysis
Title on Sheet
Phesin =
PhaseFiter  None
Phase Au2i7
< | 1w FPGGCERERS J @REETE < >, |Pomsicshe App
sy it fo @A . TEARE

98 We can transfer the materials into our real project
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Hosptal_Mer

AddkIns nif

Manage

Select = Lk mpost = Load fram Library
= X[ R Losd Famiy [ CER. =
Views (all)
F\cml\ﬂla‘n‘s I rer— VB X B e - @ 30 View -
vl pe-
Level 1 i O Name Oat
5 3DViews [Dsta_CFD_Pointerfa 1 |30 View: Lovel 1 A < 5 et pe
Level 1 R from, CFO Pointerts 130 |Grephics 2
Level 1 Analysis View Scale
fart e Value T |1
301 Detal Level  Medium
) Legenss Parts Visibility  Show Original
[T Schedules/Quanities (sl Visibitty/Graphi. Edt
B Shees (i) Graphic Display it
-8 Fanmilies Discpline Coordnation
@ [0 Groups Show Hidden Li. By Dsciphne
o0 RevitLinks Defoult Acslysis... None
& Autodesk Hospits Mekric HVAC Sun Pt 0
& Autodesk Hospitel Metric_Struct a
CopVien  []
Crop Region Vis. []
. . Annataton Crop. 1]
0
Fie name; [ Data_CFD_Pomter 0001 1fa - ™
Fies af type: | all Supparted Fles (*.rfa, .ads) (=]
=
it
Eyetlevation 400188 mm
Target Bevstion
ittty Data B
View Tempiste [ <Nane>
ViewMame  Leve 1 Analysis
et
a
Nane
27
< s 1w DARGGREGE? @B ST >, |Pomsichd Aee
= Jr s @A P & DK )

99 Load the arrow family

D View: Level 1 An

BMTOOLS

Add-lns_ Enscape™ Etensions  Moddy  Precst @ -

Setungs Project Location Design Options Manage Project Phasing _Selection

% (e R R Marage imoges [T
- - o & Decal Types 3 Sebect by D
Tanter  Puge Projct | Siruc MEP _ PanelSchedule,, Addtional, Manage Phases
Parameters Parametes Project Standards Unised U Setings~ Setings”  Templates * Setings * (@) Position ~ foge - links 6 Surtng View B cae g Womin "

Inquiry

Macro Mk Dynamo
Aanager Playes

Macros Visual Programming

8 o~ epeties x
Level 1 Anstysis
30 Views 30 View: Level 1 Ana | (33 Edit Type
Level1 4
(Graphics 2
e i ViewScale
t .
130) 94
L Detsil Level _ Mediun
) Legenas ‘ + Parts Vibity _Show Original
] Schedules/Quantites (al = Visibikty/Graph. ..
\:Jr‘ f’""’“'“‘ | Graphic Display Edt..
o B : Read prepared Excel File * Z‘m,m, (ocvvdmmon
s @ Gou how Hidden Li.. By Dicipline
oo RevitLinks Defouk Analyi.. None
& Autodesk Hospital Metric HWAC. | SunPath o
& Autodesk Hospitsl Metric_Struct Extents 5% ]
Crop View (m}
Crop Region Vi
Annotation Crop [
Far Cop Actve
Section Box
Camera. 2
Rendering Set.. | Ed-
Select data to display wipective
Eye Hlevstion 400199 mm
Tosge Cleinlion, | 0074 i
a 3
View Template | <hone>
Viewhame Level | Analyss
Tite on Sheet
Phasing )
| PraseFaer  Mone
Phase AU 2017
< > 1w BOKGRUE? I AMmETE > Ao
Click to select, TAB for stemtes, CTRL adds, SHIFT unselects. & oo @A g 5 O O SPo
—

100 Run the Dynamo script with the full data extend, this might take a very long while (10h?)
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Precast

@HN N B L @ % 0m B . : o Sum

- A Decal Typ
Mstesials Object Smaps  Project  Project  Shared  Global Tander  Puge Project  Stuctl, WEP  PanelSchedule, Additional, = Miamage 80 Decal Types

- Phases
Information Pacameers Parameders Parameders Project Sandards Unused Unds | Setings * Settings”  Temglates. *  Seftings (@) Posiion = Opfions ¥ 3 s

w
#ede 4 Manager Secu

Setiings Manage Project Phasing _Selection Inguiry Macres

Project Browser - Autodesk Hospital M.. X
3, Views (3]
Floer Plans

o ©

Level 1 Analysiz

D~ Ppeties x

5 3DViews | 30 View: Level 1.ms | B} £t Type
Level MK Graphics. 2
Lo A View Scale
tart .
301 Detal Level  Wledium

Bugmss Purt Vil S, Origns

’-II ;’!EdL.‘TIiC:.IM ities (all} Visibiliy/Graph. Ed...

D Sheess o) | Graphic Display. ..

1] Families Discipline Coordination

Show Hidden Li.. By Dicipiine
Defoult Anaiys.. Mone
Sun Pt 0
Extents &
Crop View
| Crop Region ¥
Annotation Crop []
or Clip Active

& Autodesk, Hosgital Metric_ HUAC
& Autodesk Hospital Metric_Struct

i
Edt..
200138 mem
27007 4 mem
| dertty Date 5
View Template <None>
View Hame
Title on Shest
Phasing a
PhaseFiter  Nome
Phase Ay a7

< > 10 EPk GGMEEY 0 @B 6HTE < >
Click 10 sebect, TAE for sltemates, CTRL sdds, SHIFT unselects. 0

101 Inspect the results

ies help

R ]
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Presenting the results with Revit Live

Find the example files in: 70 Revit Live
Find the screenshots in: 75 Screenshots

OEEHO Y . o o

G View Referen
Render Render Render Golive 3D * e

" tidden 3 Tie
Create Shest Composition Windows
R Golive x O~ Popsies x
Project  Autodesk_Hospital_Metric_Architectural_Analysis_4Diffuser_18.1 0 @ "
View.  Level 1 Analysis
| 30 View: Levet 1 4ms | £ it Type
Graphics 0
e R i oy s somars vl s | LLFOR | View Scale
. Medium
) Legencs Verify Detail Level - i = ‘Show Original
7] Schecuien/Cuantiies (o) S th Dl Lvel 2 i 0 rcurs vl auai e g door ammacon s
[ Sheess (all) i
- ] Famiies Visual Style. Discipline ‘Coordination
s [o] Groups Show Hidden Li. By Discipline

o RevitLinks Defaut finalysi.. None

S | oo
= Haspital | o Extents ®

(] Extand tarrain 1o herizon b
Crop Region Vi

Annotation Crop

Far Clip Active

Denioa

CAUsersiFlarianh\ Dacuments|\ Autodesk Revit Live Bromse.
Section Box
Comers A

Rendening Sett... Edi.

&

Eye Flevation 400139 mm
Target Elevetion | 27007.4 mm

5
<None>
Level | Analyss
Title on Sheet
Phasing i
PhaseFier  None
Phase A7

c nelp

< > i B GGRAER I AE &S« =
Click to select, TAB for altemates, CTRL adds, SHIFT unselects. 2 3 <G (8 R O P
— =

102 Upload the file to Revit Live

G

File  Architecture View

site
. P c
O RCE O &
. Remave Render Render Render Golie 3D Plan _ Dafting Duplicate Legends  Schecles Sheet Reions User
Temglates”~ Grap Hidden Lines Hidden Lines n Cloud Gallery View ™ Views View View - - nterface
Graphics . Presentation Create Sheet Com
P Browser - sk Hosptal . o ~ Poperies x
[E 0 Vewan
Floor Plans y
Level 1 &
Level 1 Analyis
5 3DViews | 30 View: Levet 1 4ms | £ it Type
evel Graphics 0
Level 1 Analysis View Scale
Start. -
130 Detail Level Medium
B Legencs Barts Viiilty  Show Origins
[T Schedules/Quantities (1) Live - X FGeaph. o=
B Shees (i) Graphic Displny i
o E] Families FULL SUBSCRIPTION Discipline Coordination
oo RevtLinks Autodesk Hespital Metrc Archvtectural Ansipsis ADifuser
Hione
S e %) ,
& Autodesk, Hospital Metric_Struct i
o L] ] ] |copvien 00
. Crop Region vi.. [1
- Annatation Crop []
. am Far Clip Active  []
L i . S |+ o v 06
UPLOADING WAITING PREPARING  DOWNLOADING : -
SectonBox [
| Camers 2
Rendering Sett.. | Eda
" Eye Elevation
Target Bl
| identity Dats 2
View Ternplate <None>
ViewMame Level | Analysss
Title on Sheet
. Phasing &
Phaseiter  Mone
Phase Avai7
< s i EOGGHRERY @8 ETE <
Click to select, TAE for altemates, CTRL addls, SHIFT unselects. 2 [F
—

103 Wait till the model has been converted
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L Autodesk Live Editor a - o X

Autodesk_Hospital_Metric_Architectural_Analysis_aDiffuser_18 - Level 1 Analysis

104 Open the model in Revit Live

L Autodesk Live Editor

Publishing...

Your presentation will be ready in a few minutes.
Thank you for your patience.

2

105 Publish it to Windows or other platforms
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Using A360 as mobile VR solution

Find the example files in: 80 A360 Stereo Panorama
Find the screenshots in: 85 Screenshots

Perspectve 0 () G T

B e e«

i Architectural Analysis_Diffuser 1804 |- 121 [ae]

'njéa@
i

« >
Click o select, TAB for alterates, CTRL adds, SHIFT unselects.

106 Setup a camera

ies he i
W R O

107 Render the camera as a Stereo Panorama Rendering with A360
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