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3D Geometry in CityEngine

Export from CityEngine
= =T

Ehaasn torma or batch genarals sad mport

Import into Ecotect

E3 Autodesk Ecotect Analysis 2011 (30 DAY TRIAL) -

File Edit View Draw Select Madfy Model Dit

A -
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B Tt New Window...
e bty Open... Curl+0
Open Recent 3
@m o Revert...
Save Cirl+S
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IPR—— Impert » Model/Analysis Data...
Export > 3D CAD Geometry...
_____ el s e, Print Setup... Alt+P
Print... Ctrl+P
User Preferences... Shift+ Ctrl+P
e ) e Exit Alt+F4
B Autodesk Ecotect - Import Geometry... o= =
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MATERIALS-EXPORT FROM CITY ENGINE TO ECOTECT

In order to have the same material in City Engine and Ecotect,
please proceed as follow:

In City Engine:
- make the differentiation between materials by using attributes in your .cga-code, as in the
example below:

attr c_plot = “#b39f86”

attr c_glazing = “#c3c6d9”//979bb9”
attr c_albeto = “Hffffff”

attr ¢_wall = “#b39f86”

attr c_pvblue = “#2f438¢”

PodiumLevel --> color(c_glazing) PodiumLevelVolume.

AbovePodiumLevel --> _color(c_plot) Overhang

LOD5Roof --> split(y) {.3: comp(f) {bottom: Wall | side: Wall|top:_color(c_albeto) RoofSurface.}
| ~1: NIL}

LODS5PYV --> case lod ==5 : #(0,f_height+scope.sy,0) s(‘1,.2,’1) split(x) {1.5: r(0,0,00) color(c
pvblue) LOD5PV_Z| .5: NIL}*

In Ecotect:

Select the geometry you want to export from City Engine.

Go to File/ Export, select the “wavefront” option.

* Start the Ecotect™ application.

* Click on File menu, and then select Import » 3D CAD Geometry.

* In the dialog box that appears, click on Choose File.

* Browse to the location where you previously saved the obij.file from City Engine. Select the
file and click Open.
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Highlight all the items that appear in the dialog box and then click Zone » By ltem Name.
Click the Import Into Existing button and the obj. model is imported into Ecotect ™.
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ECOTECT SIMULATIONS DISPLAYING SHADOWS
Step-by-step Instructions

* Befor running any simulations in Ecotect - load a Climate Data File for the specific
region

* To display shadows within Ecotect™ go to the Display menu and select Shadows.
To turn them off again go back to the Display menu and select model. Similarly,
you can use the shortcuts F10 to turn the shadows on and F9 to turn them off.

*  You can also go the Shadow Settings panel and click the Display Shadows button
to toggle shadows on and off.

Working with 3D Sun-Path Diagrams

* Go to the Shadow Settings panel and select the Daily Sun Path and Annual Sun
‘Path checkboxes

*  Click on the Display Sh_adows button to display the shadows created by the

N ‘model. i 16
o L. : . . .
&y Load Climate Data File Sl ~ * Tochange the time of day, click on the sun and drag it around the daily sun path.
Lookin: |}, Weather Data - e BckEr ~ ¢ For a more specific time and date you can enter the values in the Time of Day
L:} Name Date modified Type * ; field in the main toolbar.
e i i - i PR ; . i . . _
Recent Places 2 F2kistan-Karachiawea 190520021740 | Weath i *  Simlilarly you can display a more conventional 2D sun path diagram by clicking
& Poland-Warsaw.wea 15.03.201019:51 Weath : :

. @ Russia-Moscow.wes 190520021600  Weath - on the Calulate menu and selecting Sun Path Diagram. Changing the sun position
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DAYLIGHTING ANALYSIS
Step-by-step Instructions

1. Select the object you want to analyze.

2. Select the Calculate » Sun-Path Diagram... menu command. The sun-path diagram window ap-
pears.

3. Expand the Overlayed Data section of the dialog box.

4. Select the Daylight Factor option. An array of green-coloured points is projected over the sun-
path diagram; each point represent 0.5%of the available daylight factor.

5. Click the Calculate Obstructed Pts. Points that are obstructed by the building geometry or its sur-
roundings will remain green.

6. Click the Show in Visualise Page button, and then close the dialog box. The daylight factor
points are projected over the model.

7. You can clearly see the daylight factor points that are visible from any position. And calculating in
this way the daylight factor.

¥ DISPLAY SETTINGS
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Hourly Sun Position

Show in ¥izualize Page

B Overlay Percenta
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*» Y¥IEW SHADING FILE
2 EDIT SHADING
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Daylight Analysis

Daylight Factor
“value Range: 46.0 - 63.0 %
() ECOTECT uh
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l > DATA & SCALE
il 2 2D SLICE POSITION

DAYLIGHTING ANALYSIS USING ANALYSIS GRID

Step-by-step Instructions

W=

Select Natural Light Levels option and click Next.
Select Over the Analysis Grid and click Next.

Set the Ray-tracing precision to High and click Next.

For Design Sky Illuminance, use the default values, and click Next.

Select Increased Accuracy Mode and click Next.
Confirm the settings are correct, then click Ok.

4
5
6.
7. For Room-based Settings, use the default values, and click Next.
8
9
1

Click the Display Analysis Grid button. The analysis grid appears in the 3D Editor window.
Configure the analysis grid using the settings on the Analysis Grid panel / Grid Manager.
Go to the Calculate menu, and select Lighting Analysis.. The Lighting Analysis wizard appears.

0.Ecotect™ calculates the daylight factor over the analysis grid and displays the corresponding

results.

11.To display results in 3D, select the Show Values in 3D checkbox in the Analysis Grid Panel.
12. You can also view the analysis grid using the Visualize page.
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Sommer solctice 21 Juny

Wi inter solctice 21 December
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DAYLIGHTING ANALYSIS SHADOW RANGES and BUTTERFLY DIAGRAM
Step-by-step Instructions

* Click on the Set current time and/or location button and select winter
solstice.

* Go to the Shadow Settings panel.

* Under the Shadow Range section, specify a start time of 10:00 and a
stop time of 17:00. Leave the value in the step field as 30 for the time
being.

* Click the Show Shadow Range button. This will display a full range of
shadows for the specified date and times.

* The darker the shadow is the longer that area is in shadow.

* The Time Step value mentioned previously relates to how often Eco-
tect™ produces a shadow diagram. Change this value to achieve a
lighter or darker final diagram. For instance, a Time Step value of 15
creates a shadow diagram every 15 minutes and results in a darker
final diagram than having a Time Step value of 60.
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SOLAR ACCESS ANALYSIS
Step-by-step Instructions

Instead of using the analysis grid, you can visually map and store
the incident solar radiation that falls upon a surface. To do this, the

surface first needs to be sub-divided into smaller units - Ecotect then

calculates the incident solar radiation for each of this sub-divisions.

Go to the Zone Management panel. Right-click on the Facade
zone, and select Make Current. You can also do this by double-
clicking the zone name. (Or select the elements you want to test)
Right-click again on the Facade zone. From the context menu, se-
lect Isolate Selected Zone. This makes it easier to edit the facade
elements of the model.

Go to the Calculate menu, and select the Solar Access Analysis
command. In the wizard, select the Shading, Overshadowing op-

tion. Click Next.

Note: The higher the quality settings, the longer it will take to gener-

ate the Radiance image!

Autodesk Ecotect - Calculation Wizard... ) il

| solar access analysis |

Calculation Type:

Period: Fram: To: From: SthMay To 11th August
<Customy 0305 [2|[17:45 [&] I | I
T T T T T S T T T A R L BT T
Walues to Storer | Average Daily |Z| IV Direct Radiation Only ™ AutoSave Maodel

Calculate Over: Model Objects |Z| ¥ Selected Objects Only [~ Thermal Zones Only

[ Clear attibute values from all other objects in the model

[ Calculate Shading: I™ | Update Shading feasks ™| Ehieck Both Sides of Suifacs
[ ——— [¥ | ll= Fast Ealeulation ™| Dieplay Test Pamte
1]

e w0 [T Read From Shading Mask Library:
Loy High ey High | | .EI
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INSOLATION ANALYSIS TOTAL SUNLIGHT HOURS

"""""'"“--w--‘.,USing Ecotect™ you can visualze the amount of incident solar radiation

- that falls upon a surface or plane in an Ecotect™ model
210
o .
= Step-by-step Instructions
ﬂ' Go to the 3D EDITOR page and then select the perimeter block of the
building.

3D Editor window.
Go to the Calculate menu and select the Solar Access Analysis com-
mand.

bﬁ‘%‘ the calculation period, select For Current Day. Click Next

the wizard, select Incident Solar Radiation option. Click Next

For Period-based Values, select Average Daily Values and click Next
On the next wizard screen, select the Analysis Grid option. Click Next.
On the Summary page, confirm the selected settings and then click Ok.
Ecotect calculates the insolation levels over the analysis grid.

e e R N N e SRR e b

|}
LCT T T e P e et
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Click the Display Analysis Grid button. The analysis grid appears in the
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INSOLATION ANALYSIS TOTAL RADIATION

Using Ecotect™ you can calculate the visibility of selected objects from
specific locations in the model. This type of analysis can be used to
determine how much of a proposed development is visible from another
building facade.

Step-by-step Instructions
Ecotect™ calculates the visibility of the selected objects from the building

facade. Results are displayed as square metres of visible area over the
analysis grid.

Use the options under the Analysis Grid panel to manipulate the display
of the analysis grid. For example, to display contours over the analysis
grid, select the Show Contour Lines checkbox.
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-16.8dB

Move ko Zone...
Mowe ko Current Zone

Modify Model Display Caloulate Tools Help

Transfarm
Transfor

Cutking Plane

~Rd~ -

Shaded Surface
Solar Reflector

ACOUSTIC ANALYSIS SPRAYING ACOUSTIC RAYS OR PARTICLES
Step-by-step Instructions

1. Select the Calculate » Linked Acoustic Rays... item in the main menu to
display the Linked Acoustic Rays dialog.

2. Make sure the Reflections value is set to 2 and that the Only Test Objects
Tagged as Acoustic Reflectors item is checked, then click the OK button.

To interact with the rays:

Use your mouse to select the source vector.

Move your mouse over the top of it then, when the cursor changes to a small

black arrow, click the left mouse button.

Now nudge the source towards the front of the stage by pressing the X key.

You can also use Shift+X to move it backwards.

To interactively move model geometry:

Use your mouse to select the reflector surface.

Move your mouse over any line that belongs to it and then, when the cursor

changes to a small black arrow, click the left mouse button.

Now nudge the reflector downwards by using the Shift+Z key.

You can also use just Z to move it back upwards. You can also adjust the angle

of the reflector, again using the Z and Shift+Z keys.

Spraying Acoustic Particles

Select the Play (>) button in the ANIMATE RAYS section of the Rays & Parti-

cles panel.

You can quit the animation by either clicking the same button again or using

the Escape key.

When it is static, you can also use the Mouse Wheel to interactively move

Insert: hode

Edit Object hodes. ..
WElete Madefs]

Set Child Extents, ..
Render Palyline ..

[ [ [T
I T UL

£'LpaL

Shift+Ctrl+F1

Reverse Normals
Surface Functions

ChrHR

Surface Subdivision
Simplify Object Modes
Merge Coincident Triangles
Merge Coincident Pokygons
Align to Grid. ..

Brezk at Selected fodes
Intersect Twm ines:
Jairn Twm Hnes
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Aroustic Reflector

Sound Snurre

Alternatively, you can click and drag the E

—

I backwards and forwards in time - try it.
lapsed Time track bar in the ANI-
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CFD ANALYSES USING WINAIR4
Step-by-step Instructions

1. Download WinAir (http://proxyarch.com /uploads/WinAir.zip)
2. Install WinAir to: c:\WinAir\winAIR4.exe.

Blockages
Dretermine boundary
conditionz bazed on
model surfaces.

Covered inZ . Fit our anaylsys grid to this object
. Adjust Grid Extents

Boundaries

Wind Settings Speed: Direction: ol b . h id h d and K s |
Set air speed and direction |2.EIEI s | |2EI | Use manipulator buttons to situate the grid on the ground and make sure it is large
a5 well a5 some basic fluid enough in the Z dimension to allow for air to circulate over. You also need to provide a
BIGEChhS: Air VMiscosity: Air Dersity: good amount of space beyond your objects for air to circulate past.
|1.6e-05 | [1.2kg/m3 | . Grid Management

i = Change ‘Number of Cells’ to something reasonable - a higher cell number in each direc-
Monitoring Cell * Position; ' Pozitior: £ Pogition: ; g_” . bett e bot 9 " lulati g,r take | | |
s Sl T |‘IIII | |E | |8 | ion will give you better results, but cause the calculations to take longer. In general, you

can multiple the three values to get a total cell count. Anything higher than 50,000 or so
will be prohibitively high for calc times.

interation graph. : -
Leave all az zero to uze centre point of current grid.

o THIS IS CRUCIAL Before running,
make sure winair is installed in c:\WinAir - also, make sure
you have set your computer clock to 2006, so that you

Export Madel Data... E

Windird is a CFD research tool
cumenthy being developad by
CRIBE at the Welsh School of

Conditions Int. Temperature;  Ext. Temperature:  Ext Contaminant; . Go to the Calculations Menu at bottom right (analyis grid panel)
|2IZI.IZI C | |‘IE.EI C | |IJ | toggle CFD cell blockages, perform calculations... perimeters
_ * Change panels, from the analysis grid panel to the export manager panel.
Windir Control File Mo, [terations: W Bun'Winhir Application... S
Settings specific to wWindird v HBuko-Start Calcuiation Select Winair4 [T
and zaved to CON file. = : 2 _ it Select Export Model data L Export Manager
Save |nteryal: ¥ Equalize &ir Flows . . . ; VRML =
: : Match your settings to the image on the right =4
I™ Horizantal &ir Flow . . . —— | RADIANCE 7 DAYSIM
O e e o Make sure to input a wind speed and direction & —
o Make sure to toggle on ‘Run Winair Applications...’ ; ad
AUTDCAD DXF
Help... | 0Ok Cancel and ‘Auto-start calculation’ : WINAIR4 (CFD)
o]
@

Architecturs. It is mainly used
in-house by research students
and in the M5c courses.

:..5:

will not get the trial expiration error in winair!
o Run!

e
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CFD ANALYSES USING WINAIR4
Analysis Grid Step-by-step Instructions

Grid Managems.., | - |

[Dispay Anlyss Gia_

R
o 3
ﬁ Grid Data & Scale — *  To visualize results:
ol
&

*  Winair should appear, and you should see a graph plotting similar fo the image below. When the graph
levels out, it will return you to ecotect.

Under the anaylsis grid panel (Rightmost window)...
Hicinur: (e
h1+':d-:i'|1'.1|‘r|::m Under Calculations
tﬂTﬂﬂUH:::E!_n Load CFD data
load output files - the file we want to load is OUTPUT in the winair director
Grid Fl‘us_i_tiun . It will default to showing you cell temperature. We are more interesting in Air Flow rate. Go to Grid Data &
S Scale and select this metric.
Oifset: En Adjust Grid Offset to see depth of simulation
K] r———

#¥-Autodesk Ecotect Analysis 2011 - C:\ WinAir, 100726.eco

W Snapio !:.e..'il E-::m:’.aq.r .
Eil to Model EMents  »
Adjust Grid Extents b

E WinAIR ¥1.4 b
+— FEile Yiew ‘Window Help

residuals plot =101

F.0e+2

=

Froe i eSS oS Engy: kv Cons gls
e Conodos

YARVARVER TN TN N

ER-t W W W W W

Select Grid Nodes

Calculationz
B Lighting Levels
¥ [nzolalion Lewvel:
@ Spahial Comfort
¥ CFD Cell Blockages
@ Load COF Data

Load DUIPUT File.. |2

R IQa

EN-or

.03

e

reading input file...
ECOTECT w5 —» Winlird (GEOHETRY) Autodesk Ecotect Analysis Z011 -> Winlir4g (GEOHN
R¥) Converter.

MCDEL FILE: "C:\Windir' 1007Z6.eco"

CREATED: by Administrator on Jul 29 02:25:35 2006

Setting un orid

iteration dataif=d =] B

REPORTS | ANALYSIS | VISUALISE 3D EDITOR | PROJECT

#
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CFD Analysis
Cell Temperatu

el Pressure
1.00 Pa
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DESIGN BUILDR 3-D SFD WIND FLOW SIMULATION

Computational Fluid Dynamics (CFD) analysis is used to answer design questions such as:

* What sort of temperature distribution could | expect in an atrium under clear sky summer condi-
tions?

* Will the arrangement of supply diffusers provide adequate air movement?

* |s the location of the radiators going to provide good comfort conditions?

* Will natural ventilation provide occupants with adequate comfort in the summer?

* What effect will the shape of the building have on local wind velocity?

* Are there any regions of stale air inside the building?

DesignBuilder 3-D CFD

DesignBuilder CFD has been especially designed to provide data on airflow and temperature distribu-
tion in and around buildings using the same methods as the general purpose pure CFD packages but at
a fraction of the cost and without the need for specialist knowledge.

Using conventional CFD packages for building airflow analysis can be a time consuming task requiring
very careful attention to setting up the correct geometry and boundary conditions. Using CFD in Design-
Builder simplifies this process hugely by automatically providing the geometry and boundary conditions.
Temperatures, heat flows and flow rates previously calculated by EnergyPlus can be seamlessly used to
provide boundary conditions simply by specifying the time /date of the CFD analysis.

Some of the key DesignBuilder CFD features:

* 3-D CFD grids are generated automatically from model geometry and boundary conditions to pro-
mote optimal solution convergence.

* The CFD engine has been developed around the SIMPLER algorithm, which belongs to one of
the most widely used families of CFD solution methods. Turbulence can be modelled using the widely
researched and documented k-e model and there are plans to introduce additional models for specific
applications.

* The interface incorporates tools to enable a wide range of boundary conditions such as supply dif-
fusers, extracts, temperature patches, etc. to be assigned to room surfaces. A component library is also
provided to enable radiators, fan-coil units, furniture, occupants, etc. to be located anywhere within the
model and automatically incorporated within the analysis.

* Boundary conditions can be automatically assigned from a previous EnergyPlus simulation.

* 3-D CFD results are displayed using the DesignBuilder OpenGL graphics engine providing im-
pressive, easy-to-interpret images and movies of velocity vectors, temperature contours, iso-surfaces,
particle streams, etc.
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Weather Data Converter
Usa this dialogue to convertweather data to and fram a range of file farmats
Supported farmats are:
EnergyPlus data files ( epw)
EnergyPlus ‘comma separated values' files (.csv)
TMY?2 data files ( tmy2 or tm)
TMY data files (irmy)
IWEC data files (iwec or fwe)
Samson data files (samson or dat)
WYEC2Z data files (wyec 2 orwy)
DOE-2 formatted data files ( fmt or tf)
ESP-rformatted data files (esp-rar el
BLAST ASCIH formatted data files { blast or asc)
Ecotect VWEA weather file (wea)
[DesignBu Data
Recent Files | Component Libraries | Template Libraries

VEZ* 4P

cation templates

E UMITED ARAB EMIRATES
ABU DHABI IMNTL
ABU DHABI/BATEEM
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7= URUGLAY
kdnt site Layout

LUse this screen to craate new bulidings and
change the lavout of exdsting bulicings an the
site.

U' Add building to the site
D Irmport 2D drawine file
) rnport 3D CAD model

focation

You can editthe location and associated
weather data for the site by clicking on the
Lacationtah

[i Load location fram termplate
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t-{7= UNITED STATES
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Name |Folder « |Size (kB)

| Lasst Modified |Extension «

=1 DesignBuilder templates

ZIC:\Documents and Settings\all Users\Application Data\DesignBuildersT emplates

‘ Courtyard with VAV Example | C:\Documents and SettingstAll Use... | 368

09.04.201014:11:38 DesignBuilder templates

. Dehumidification example | C:\Documents and SettingstAll Use | 1049 15.06.2009 14:02:26 DesignB uilder templates
. House Example 1 CADocuments and Settings\All Use.. |323 13.02.2003 155310 DesignBuilder templates
‘ CFD Internal Analysis Exa... |C:\Documents and Setlings'All Use... [1113 17.02.2009 14:20:20 DesignBuilder templates

iy Parametiic Simulation Exa... | C:A\Documents and Setlings\all Use... 1028

23.01.2009 02:17:40 DesignB uilder templates

4 Simple HVAC night cooling | C:\Documents and Settings\All Use... | 1654

12.01.2009 04:44: 26 DesignB uilder templates

b Atrium example base CADocuments and Settings'ill Use...| 1446

12.01.2003 04:25:20 DesignBuilder templates

‘ VAV with night cooling C:ADocuments and Settingshall Use... 1502

08.12.200817:18:14 DesignBuilder templates

oty Mized Mode Example
CFD External Analysis Ex...

C:ADocuments and Settings'all Use | 1835

DesignBuilder templates

24.11.2008 00:48:14
8 ] ildes 3

2411 548

01.11.2008 14:41:22

DesignBuider templates

ik Zone Multiplier Example | C:\Documents and Settings\All Use... 1733
i Green roof example C:\Documents and Setings\All Use... 1024 19.10.2008 11:34.52 DesignBuider templates
) Model Geomelry Example | C:\Documents and Seltings\all Use...| 872 03.03.2008 16:23.56 DesignBuilder templates
) Single Zone Example C:\Documents and Seliings\All s | 676 04.12.2007 132158 DesignBuilder templates
Heating Example | C:\Documents and Setings\all Use... 554 04.12.2007 131332 DesignBuilder templates
i Mech Vent with Preheat | C:\Documents and Settings\all Use... | 667 04.12.2007 13:18.24 DesignBuider templates
i Atiium Example with Calc __. |G:\Documents and Settings\all Use... | 639 04.12.2007 1316:20 DesignBuilder templates
) Trombe Wall Example C:\Documents and Seliings\All s | 734 04.12.2007 13:11:38 DesignBuilder templates
i Zone vs System Plenums ... |C:\Documents and Settings\all Use... 808 04122007 1310:26 DesignBuider templates
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DESIGN BUILDR 3-D SFD AIR FLOW SIMULATION

Important:
Import Format: CAD 3D, weather data can be imported from a numeber of programs, e.a.
from ECOTECT Software
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Visibility Analysis
Percent Exposed Cbjs

‘wiloe Range 00-000 %
(5) ECOTECT v§

Nraw Select Modife Model Disnlaw | Caleolste Tools Heloo L2200 m_Jsrl_ 1st

Zone Volumes

Inter-Zonal Adjacencies...

Shading Design Wizard...

Shading and Shadows

Sun-Path Diagram...
Solar Access Analysis...

Solar Exposure...

Lighting Analysis...

Right-to-Light Analysis...

VISIBILITY ANALYSIS

Using Ecotect™

you can calculate the visibility of selected objects from
specific locations in the model. This type of analysis can be used to deter-
mine how much of a proposed development is visible from another build-

ing facade.

Step-by-step Instructions

Go to the Analysis Grid panel. Under the Grid Settings section, click the
Display Analysis Grid button. The analysis grid is displayed in the model.
The visibility of the proposed development will be calculated over the

Advanced Daylighting 3

analysis grid for the facade of this building.
H“\_\:rhermal Analysis...

Coqpfort Analss.. Go to the Select » By Zone... menu command. A dialog box appears list-

Bfding Regulations * ing all the zones in the current model. Select the ExampleSite zone. Click

Linked Acoustic Rays.. Ok. Or select manually a surface/object you want to analyse, by selecting
Statistical Reverberation... it in the 3DEditor pqnel_

Acoustic Response...

Spatial Visibility Analysis... Go to the Calculate menu and select Spatial Visibility Analysis. In the
Prevailing Winds... wizard, select Visibility of Selected Objects, and then click Next.

snaysissna— 1€ wizard screen confirms that you have selected objects to use with the
Spatial Visibility Analysis. Click Next.

¥ DATA & SCALE

Visibility Analysis
Actual Visible Area

“alue Range: 0.0 - 200 md
(¢) ECOTECT w4

To configure how partial visibility of objects will be calculated, click the
Suggest a Reasonable Sample Size button. Ecotect™ then automatically
setes the Sampling Grid Size. Click Next.

ECETCITIITE  Confirm your selected settings on the Summary Page, and then click OK to
proceed.

|7 et 52 @ & [ || % ||

Ecotect™ calculates the visibility of the selected objects from the building

adustaridExtents » | facade. Results are displayed as square metres of visible area over the

ek iForn S} Y gnalysis grid
ysIs gric.

¥ HIDDEN NODES

|z | fen |») Use the options under the Analysis Grid panel to manipulate the display

Select Grid Nodes

v CALCULATIONS of the analysis grid. For example, to display contours over the analysis
grid, select the Show Contour Lines checkbox.




