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1 Introduction
11 TRNSYS 18 Background

TRNSYS is a complete, modular, and expansible simulation environment for the transient simulation of thermal
systems including multi-zone buildings. It is used by engineers and researchers around the world to validate new
energy concepts, from simple solar domestic hot water systems to the design and simulation of buildings and their
equipment, including control strategies, occupant behavior, alternative energy systems (wind, solar, photovoltaic,
hydrogen systems), etc.

One of the key factors in TRNSYS’ success over the last 30 years is its open, modular structure. The source code
of the kernel as well as the component models is delivered to the users. This simplifies extending existing models
to make them fit the user’s specific needs.

The DLL-based architecture allows users and third-party developers to easily add custom component models,
using all common programming languages (Python, C, C++, PASCAL, FORTRAN, etc.). In addition, TRNSYS can
be easily connected to many other applications, for pre- or post-processing or through interactive calls during the
simulation (e.g. Microsoft Excel, Matlab, etc.). TRNSYS applications include:

» Solar systems (solar thermal and PV)

» Low energy buildings and HVAC systems with advanced design features (natural ventilation, slab
heating/cooling, double fagade, etc.)

= Renewable energy systems

= Cogeneration, fuel cells

= Anything that requires dynamic simulation!

If TRNSYS is used in building design, the multi-zone building model, so-called Type56 is the most important
component with integrated models for thermoactivated components and daylight simulation, among other things.
In contrast to other components, the building model requires a much more comprehensive and different data set
for each building, which contains the entire building description including the time-dependent operation mode. The
main interface for creating the building description is called TRNBuild. For more information see the building
model manual \TRNSYS18\Documentation\05-MultizoneBuilding.pdf).

1.2 Trnsys3d Plug-in

To easily generate the geometric information for the building model of TRNSYS (Type 56), the plug-in Trnsys3d
for Goggle SketchUp™ has been developed. It allows the user draw the building as well as shading geometry.
This means you should have the thermal zoning defined before you start.

This information can be imported in TRNBuild. Note that the plug-in is not a full-featured interface. Non-geometric
data, such as materials, controls, internal heat gains, HVAC equipment and systems, etc. are defined in
TRNBuild.

The Trnsys3d plug-in is based on the open source legacy plugin of OpenStudio™
(https://github.com/NREL/legacy-openstudio). Therefore, it can’'t be integrated into the TRNSYS package but is
available for free download under GNU-GPL.

1.3 New Developments
New features for the current Trnsys3d version 1.0.7.1 are listed below:

= Simulation Studio Wizard for Trnsys3d
= Zone templates (generic zone types) for Trnsys3d
= Daylight Controls in Trnsys18
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2
2.1

Create 3D model with Trnsys3d in SketchUp
Installation of SketchUp and Trnsys3d Plug-in
Download and install Google SketchUp from http://sketchup.google.com/.

The installer of Trnsys3d is included in the TRNSYS 18 package ( \TRNSYS18\Tools\T3d_setup.exe). In
general, the installer is started as Add-on after the TRNSYS 18 installation. If this isn’'t the case, install
trnsys3d manually by executing the T3d_setup.exe. A download link is provided at
https://www.trnsys.de/en/addons-en

Start Google Sketchup. If you are starting Google SketchUp for the first time, you will be prompted to choose
a Google SketchUp template. Choose the ‘Engineering — Meters’ template and click ‘Start using SketchUp’.

If you already use SketchUp in IP units, it is recommended that you switch to ‘Engineering — Meters’
Template. To do this, go to Window > Preferences > Template > ‘Engineering — Meters’

|
sen e, ==

Applications Default Drawing Template

Compatibility ——

Drawing \ f you are an engineer, this i Browse...
Extensions template is for you.

Files

General - -

OpentGL Engineering - Meters

Shaortcuts Units: Meters

Template | A If you are an engineer, this

Workspace template is for you. il

Product Design and Wood. ..
Units: Inches

|Ise this template for smaller scale
projects such as fumiture design.

Product Design and Wood... ~

QK | Cancel

Delete the drawing of the person standing at the axis origin by clicking on it and pressing ‘Delete’


http://sketchup.google.com/
https://www.trnsys.de/en/addons-en
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2.2 Understanding “Zones” — SketchUp Zones vs.Trnsys3d zones

2.21  SketchUp Zones

In SketchUp, the interior walls make up the zones. For example, in the building pictured above, there are no

interior walls, so it is modelled as one large rectangular zone. Note that the smaller cube represents an exterior
shade and is not a zone.

2.2.2 Trnsys3d Zones

Trnsys3d zones are different from SketchUp zones, particularly because Trnsys3d zones are used to simulate the
dynamic flow of energy. An energy model of a building should typically be separated into perimeter and core
zones. This is important to separate the effects of infiltration from the perimeter and core, and to correctly account
for solar gains into the building.

Trnsys3d zones are restricted to have one airnode associated to it. For special spaces like atria, it may make
sense to model a zone with multiple airnodes (see Chapter Frequently Asked Questions FAQ - Atrium and Virtual
Surfaces for more details).

It is important to note, that for applying

the detailed interior radiation models

(solar radiation distribution and/or

interior longwave radiation exchange)
' zones have to be convex volumes.

] This means that every surface in the
convex concave zone should be in the line of sight with
all other surfaces of the zone. (no
obstructed views)
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2.3 Build a single-zone model in Trnsys3d

To use the plug-in as intended, you must have the energy model in mind (NOT the architectural model) from the
beginning as you create your SketchUp model.

2.3.1  Automatic Prompt to select pre-made zone template

Upon launching Google SketchUp after the Trnsys3d plugin has been installed, you will be prompted to choose a
template for your 3D model. This template contains pre-defined information for your *.b18 file for schedules,
heating, cooling, ventilation, infiltration, internal gains and daylight. If you don’t want to use a predefined template,
choose NewFileTemplate.idf.

Choose German > 1_apartment_basedon_SIA2024.idf and click Open.

For the German library, these zone templates according to SIA 2024 are available:

1. Apartment

[ ]
2. hotel
[ ]
3. office

Living/bedroom
kitchen

hotel room
reception

office
office
meeting
reception

classroom
staffroom
library
lecturehall
specialroom

5. Supermarket

commercial

6. Restaurant

restaurant
kitchen
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@" Choose your template | & |
Look in: I || templates j = cf B
| =3 Marmne Date modified Type Size
P . | .
Recent Places . American 2/472015 4:19 PM Ffle folder
i . French 2/472015 4:19 PM File folder
[ . German /1/2016 139 PM  File folder
Desktop
="
Libraries
A
—
Computer
Network
File name: I_.idf j Open
Files of type: I ;I Cancel |
A
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2.3.2 Create a Trnsys3d Zone

Create a new Trnsys3d zone by choosing Plugins > Trnsys3d > New Zone Tool @ from the main menu. A
small, blue cross-hair will appear at the tip of the cursor arrow. Hover over the axis origin until a small yellow dot
appears and click. This will place a blue box on the screen, which represents the Trnsys3d zone. If the blue box is
not visible, try changing the view to fit the object by going to Camera > Zoom Extents from the main SketchUp
menu. Now you can zoom in and out with the mouse wheel to fit the object in the window as desired.

NORTH

EAST

Note that by clicking on the screen outside of the blue box, the object
will disappear from view. This is normal. Turn on hidden geometry (Go
to View > Hidden Geometry from the main menu) and a small gray
cross-hair will be visible at the opposite corner of the box.

% Untitled - SketchUp

File Edit Viems Camera Draw

Toolbars 3
|4

v Hidden Geometry
w Section Planes
v Section Cuks

w fxes
O v Guides
Shadows
Fog

Edge Style 4
Face Style 4
. Componert Edit b

Anirnation 3

This cross hair allows the user to find the Trnsys3d zone more easily. Note that if you click on the gray cross-hair,
the Trnsys3d zone is outlined in blue again.

Double click on the small cross-hair, which is now visible with hidden geometry turned on. The blue outline of the
Trnsys3d zone should be replaced with a slightly larger box with a broken, black outline. This ‘activates’ the
Trnsys3d zone. Note that in order to modify the Trnsys3d geometry the Trnsys3d zone MUST be ‘activated’
(outlined with the broken black line). Alternative to clicking on the crosshair, double click inside the blue box.
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This is what separates the Trnsys3d
geometry from SketchUp geometry. Any
object drawn in a ‘non activated’ Trnsys3d
zone is only SketchUp geometry and will
not be written out to the Trnsys3d IDF file.

It is VERY important to make sure the
zone is activated before you start creating
geometry

2.3.3 Modifying Geometry within the Trnsys3d zone

Make sure that the Trnsys3d zone is still ‘active’ (outlined with the broken black line). Then create the floor for the

model by going to Draw -> Rectangle ™ from the main menu. Start the rectangle at the axis origin by clicking on
the origin. Next designate the size of the rectangle by typing 12, 4’ and pressing enter (you can see the numbers
being input in the lower right hand corner of the screen, the comma between the numbers is operating system
language dependent and can also be ;,.). This will create a 12m by 4m floor.

Note the gray color of the floor. This color is automatically generated by
Trnsys3d and designates this surface as a floor in Trnsys3d. Similarly,
the walls and roof will be colored accordingly, in the next few steps.

Next ‘pull’ the rectangle up to create a rectangular prism. Make sure that the Trnsys3d zone is still ‘active’
(outlined with the broken black line). Choose Tools > Push/Pull from the main menu. Hover over the rectangle
until small blue dots appear on the floor surface and click ONCE with the mouse. The tool will ‘grab’ the rectangle
surface. Move the mouse up and down to see how the tool works. Move the mouse slightly up (so that the
rectangle is projecting towards the top of the screen), type ‘4’, and press enter. This will ‘pull’ the rectangle up to
create a 4m tall prism.
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Saving the IDF File

It is crucial to save the IDF file early and often. The IDF file is separate
from the SketchUp file and saving the SketchUp file will not preserve the
IDF information. To save the IDF file, choose Plugins > Trnsys3d > Save
from the main menu 3. If it is the first time you are saving the file a dialog
box will prompt you for a location and name.

2.3.4 Creating fenestration objects

Trnsys3d can also be used to generate fenestration objects. Make sure that your Trnsys3d zone is still ‘active’
(outlined with the broken black line). Use the tape measure tool to create a 1m offset guides from the corner of

the wall. Select Tools > Tape Measure 2 and click once on the lower right-hand corner. Hover to a point above
the corner, type in ‘1’ and press enter. A small black crosshair will appear. Using the tape measure tool again,
click once on the new crosshair and hover to a point left of it, type in ‘1’ and press enter. A dotted vertical guide
and another crosshair will now appear on the wall surface.

[
"
.....
"
Nl

_____

Now, select Draw > Rectangle and click once on the crosshair located on the wall surface. Type in ‘6,2’ and
press enter. Note that as long as the rectangle is completely contained within the wall surface, Trnsys3d will
recognize it as a window and automatically color it a transparent blue. A skylight is created the same way as a
10
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window, but the rectangle is drawn on a roof instead of a wall. The guidelines can be removed by going to Edit >
Delete Guides. This will also remove the hidden geometry.

2.3.5 Create external shading objects

Trnsys3d can be used to create shading objects, including overhangs and detached shading objects to represent

other buildings. Select Plugins > Trnsys3d > New Shading Group Tool TL which is very similar to the new zone
tool. For this example, place the new shading group at the axis origin. Just like the new zone tool, in order to edit
the shading group geometry you must make the group ‘active’. To do this, press enter while the shading group
geometry is highlighted blue, or double click on the small gray cross-hair that was created when you placed the
new shading group. When the shading group is ‘active’ you should see the rest of the model become lighter.

\

Use the rectangle tool to create the footprint of a detached shading object. Click the origin once and move the
mouse so that the footprint is previewed in the correct quadrant. Type in ‘4,4, which will create a floor surface of
4m by 4m. (Attention: if your language settings are using “,” as the decimal separator, you will have to type “4;4”
instead.) Notice that the grey dotted box extends itself to include the floor surface.

11
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Similar to creating a new zone, use the Push/Pull tool " to ‘pull’ the shading surface up to 4m.

2.3.6  Using the Outliner Window

We will now use the outliner window to review the zones that we have created. To access the outliner window
from the main menu choose Window > Outliner:

Outliner @
Filter: | B
|_§| Untitled

..... m Trnsys3d Shading Group
‘- m Trnsys3d Zone: C24217

You can use the outliner window to select the Trnsys3d objects by clicking on them. Double clicking on an object
in the outliner window will ‘activate’ the object. You should have one Trnsys3d shading group and one Trnsys3d
zone with a random six-digit alphanumeric name. If you have any additional objects placed on accident select
them in the outliner window and delete them.

2.3.7 Using the Object Info Tool

Trnsys3d also has the ability to modify the Trnsys3d object information. Choose Plugins > Trnsys3d > Object Info

%1 The class type will change as objects are selected on the screen. If nothing is selected, the class type is
‘Building’. Change the name of the building to “TRNSYS18’

12
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@ Object Info = 8 &
Object Inputs
Class: Building
Name: [TRNSYS 18
Object Summary
Zones: 1 Floor Area:  48.0 (m2)
Exterior Surface Area:  175.0 (m32) Exterior Percent Glazing: 6.8 %
Object Text
Building, -
TRMNSYS18, - Name
0.0, I-Morth Axis {deg}
City, I-Terrain
a, I- Loads Convergence Tolerance Value
o, 1-Temperature Convergence Tolerance Value {deltaC}
Fulllnterior AndExterior, ! - Solar Distribution
0; 1- Maximum Mumber of Warmup Days
4 b

.

Click on the zone in the main SketchUp drawing area and you will see the class type change to ‘Zone’ in the
object info window. Change the Zone name from the default six-digit alphanumeric zone name to ‘First_Floor’
(MINOTE: No Spaces!!!) and press TAB on your keyboard to confirm. Select the Zone Type template
“11livingbedroom’ from the drop-down for ‘Type’.

13
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=
Object Info
Class: Zone
Mame; |ﬁrst_ﬂoor
Type: v
Surfaces: 6 Sub Surfaces: 0
Unit Floor Area: 12,292 (m32) Total Floor Area: 12,292 {m2)

Total Exterior Surface Area:  43.902 (m?) Percent Exterior Glazing: 0.0 %

Object Text

Zone,
first_floor, !-Mame
0.0, !-Direction of Relative Morth {deg}
0.0, !-X Origin {m}
0.0, - Origin {m}
0.0, !-Z Origin {m}
11livingbedroom, 1- ZOME_TYPE
1; !-Multiplier

Open the outliner window again; notice that the Trnsys3d zone name has changed.

Qutliner @
Filter: | Cp
|:§| Untitled

m Trnsys3d Shading Group
i @ Trnsys3d Zone: First_Floor

With the object info window still open double click on ‘First Floor’ in the
SketchUp model to ‘activate’ the zone. Notice how the object info changes as
you select a wall, roof, or window (note characteristics like surface name, type,
construction, zone, outside boundary conditions, and the ground view factor).
You can change the surface type, the construction, and outside boundary
condition for each surface. Toggle between surfaces by clicking on them on the
main SketchUp window. You cannot change the surface name, as it will be
automatically changed later on.

14
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2.3.8 Movable shading for windows

Windows in TRNSYS 18 can have an automatic internal shading calculation depending to user-defined set points.
For this reason in the Object Info of Trnsys3d for windows there is a new drop down called shading device. Here
one can define if the window will have an internal or external shading device. The set points can later on be
adapted in the TRNBUILD window type manager.

> e = ™
W o LA B A A LA EIEE
— - o - o — -
[~ Object Inputs I
Class: FenestrationSurface:Detailed
Name:
Type: hd
Construction: [ExT_winpow1
Base Surface: |:‘:Fﬂf hd
e —
Shading Devicgf ESHADE=INPUT 1*MAX _ESHADE : SHADECNTRL=!
o —— E—
Object Summary
’V Vertices: 4 Unit Area:  12.0 (m3) Total Area:  12.0 {m?%) ‘
[ Object Text
FenestrationSurface:Detailed, -
BC943E, !-Name
Window, - Surface Type
EXT_WINDOW1, !- Construction Name
E58094, !-Buiding Surface Name
- Qutside Boundary Condition Object
, 1-TRMSYS 17 - additional surface data
ESHADE=INPUT 1"MAX_ESHADE : SHADECNTRL=ESHADE_IMTERMAL, !-Shading Ct
, 1-Frame and Divider Mame
, 1-Multiplier
4, 1-Mumber of Vertices

15
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239

User-defined wall constructions

The option to define a new construction can be accessed through the SketchUp menu > Plugins > Trnsys3d >
New Construction. This allows defining user-specific names for constructions that can be afterwards selected by
the Object Info Window. The detailed wall construction including the layers and their thicknesses will have to be

done after the import in TRNBUILD.

[ Untitied - sketchily
File Edt View Comers Drw Took: Window

Pluginz| Help

t FBOC CGRB|_rome | =
F9Y QRS (TEN R .

Show Errors And Warnings

Filelnfo

Simulation Info

Objectinfo

New Zone Tool

Hew Sheding Group Tool

Infa Tool

Surfzce Search

Default Constructions

Surface Matching

New Construction

Hew Boundary Tempersture Control
Rendering

Animation

Preferences

Tutarial

Further Information
Chesk For Update

About Tmsy3d..

eF: CRAHLBL KEEY w4 @8

Ci ion Name for opaq rf; [no bl

1 [cum:nem |

ok ] e |

Object Inputs
Class: BuildingSurface:Detailed
Name: |
Type: [wat
Construction: onee ]9
[AD)_CEILING _
Zone: |ADI_WALL
|4D)_WINDOW
Outside Boundary Condition: ml_\gmnmwz ™~
----- — Outside Boundary Object: |10-FLOOR
: Cbject Summary [&
- EXT_FLOOR o
Vertices: 4 S-bsum_ Percent Glazing: 25.0 %
GrossAcesi 480 |oqwmoow: e %603
IEXT_WINDOW2
Chjacte Whtsiae
ESB094, |- Name
Wal, - Surface Type

WindExposed, !-Wind Exposure
» 1-TRNSYS 17 - additional surface data
4, 1-Number of Vertices

, 1- Vertex 1X-coordnate {m}
), 1-Vertex 1Y-coordnate {m}
, 1-Vertex 1Z-coordnate {m}
1- Vertex 2 X-coordnate {m}

2.3.10 User-defined Boundary Temperatures

The option to define a new boundary temperature control can be accessed through the SketchUp menu > Plugins
> Trnsys3d > New Boundary Temperature Control. This allows defining user-specific INPUT variables for a
boundary temperature that can be afterwards selected by the Object Info Window. Make sure to change the
Construction to ‘BND_WALL’, Outside Boundary Condition to ‘Other Side Coefficients’, and Outside Boundary
Object to ‘BOUNDARY=INPUT 1* CORRIDOR'.

[ Unitied - Skerchly

File Edt View Comara Draw  Tooks Window Halp
» | ZBOCICGRB|_ T e
Fig RS TN RHeR o

Save s,
Show Erars And Wamings

Fielnfo

Sirmulation Info

Objectinfa

Mew Zone Tool

Hew Shading Group Tool

Info Toel

Surlace Search

Defaut Constructions

Surtace Matching

Hew Construction

Mew Baundary Tempersture Control
Rendering

Animation

Preferences.
Tutcrial
Further Information
Check For Update
About Tmsys3d.

New Boundary Te

Mew Boundary Temperature Control Name [no blancs!): ‘CORF“DOF‘J |

o

€@ DO AN XEE® = L Y [ obectino X
[~ Object Inputs
Class: BuildingSurface:Detailed
Name: JEzD080
Type: |Wa||
Construction: [BND_waLL
Zone: [First_Floa ¥
Qutside Boundary Condition: |Other Side Coeffidents
Outside Boundary Object: [BOUNDARY =INPUT 15CORRIDOR.
B [~ Object Summary
N Vertices: 4 Sub Surfaces: O Percent Glazing: 0.0 %
Gross Area:  16.0 {m3) Net Area:  16.0 (m3)
[ Object Text
Buildingsurface:Detailed, a
E3D060, !-Name
Wall, !-Surface Type
BND_WALL, !- Construction Name
First_Floor, 1-Zone Name
OtherSideCoefficents, !- Outside Boundary Condition =
BOUNDARY =INPUT 1*CORRIDOR, !- Outside Boundary Condition Object
MoSun, !-5un Exposure
NoWind, !-Wind Exposure
0.0, !|-TRNSYS 17 - additional surface data
4, |- Number of Vertices —
12.000000000000, !-Vertex 1 X-coordinate {m}
0.000000000000, !-Vertex 1 Y-coordinate {m}
4.000000000000, !-Vertex 1 Z-coordinate {m}
12.000000000000, !- Vertex 2 X-coordinate {m}
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24 Add asecond zone in Trnsys3d

Create the second floor of the example model by creating a new Trnsys3d zone and repeating the previous steps,
but ‘pull’ this floor to 5m instead of 4m. To create a sloped roof, portions of the rectangular prism will be ‘sliced’
off. Using the tape measure tool, place a crosshair guide 1m below the upper corner, as shown below. Then

select Draw > Line £ and draw a line from the crosshair to the midpoint of the top edge. (The midpoint shows up
in blue when you hover over it.) Draw another line connecting the midpoint to the edge opposite of the one with
the crosshair, outlining the shape of the sloped roof.

Select Tools > Push/Pull, hover over a triangle until the blue dots appear and click once inside the triangle. Move
the mouse towards the other end of the prism until the cut follows through the entire length of the prism and click
to complete the ‘slicing’ (the cursor will snap to a triangle at the other end.) Repeat for the other triangle.

Note that the sloped roof you just created is now the same color as the walls. To re-assign the surface type in
Trnsys3d, right-click on the surface make the selections as shown below to finally choose ‘Roof for each sloped
surface. Repeat previous steps to rename this zone as “Second Floor”

Entity Info
Erase
Hide

Select
Area
Intersect Faces
Align View
Align Axes

Reverse Faces
Orient Faces

Zoom Extents.

Make Unique Texture

Tinsys3d ObjectInfo

Add Photo Texture

New Zone Tool

New Shading Group Tool

Floor Surface Type »
Y| Wall
Ceiling

Roof

17
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Finally, the interzonal adjacencies must be considered. The mating surfaces between the First Floor and Second

Foter | > . e
m Trnsys3d shading Group == :
Trnsys3d Shading Group
Trnsys3d Shading Group
Trnsys3d Shading Group
Trnsys3d Shading Group I
Trnsys3d Shading Group
Trnsys3d Zone: First_Floor

Entity Info

Next, double click the First Floor zone to ‘activate’ it. Right Click on the roof of the first zone and select Trnsys3d

> Object Info. Change the Type to “Ceiling” and construction to “ADJ_CEILING”. The outside boundary condition
should be “Zone” and the outside boundary object is “Second Floor.”

Make Unique Texture

Trsys3d v Object Info

A Phto Terture

Right click on the Second Floor in the Outliner to unhide it. Repeat the same steps above to hide the First Floor
and reassign the floor of the Second Floor correctly. See the Object Info entries below. Note that although the
type of the Second floor is ‘Floor’, the construction must match the First Floor (ADJ_CEILING). This is critical for
adjacency recognition, when importing into TRNBUILD.

¥ ObjectInfo ‘ b oo o=

~Object |
Class: BuildingSurface:Detailed
Name: [ra0F2
Type! [Fioor
Construction: Jap1_cenme
Zone: Jsecond _Floo ~
Outside Boundary Condition:  [Zone
Outside Boundary Cbject:

[~ Object Summary
Vertices: 4 Sub Surfaces: 0 Percent Glazing: 0.0 %
Gross Area:  48.0 (m3) NetAres:  48.0 (m3)

Object Text
BuidingSurface:Detailed, -

8F40F2, 1-Name

Floor, |- Surface Type

ADI_CEILING, !-Construction Name
Second_Floor, |- Zone Name

Zone, 1- Gutside Boundary Condition
First_Floor, !- Outside Boundary Condition Object
NosUn, 1-5un Exposure

NoWind, 1-Wind Exposure:

0.0, 1-TRNSYS 17 - additional surface data

4, 1-Number of Vertices

12.000000000000, !-Vertex 1X~oordinate {m}
4,000000000000, |- Vertex 1 Y~coordinate fm}
4,000000000000, !-Vertex 1 Z-coordinate fn}
12.000000000000, !- Vertex 2 X-coordinate {m}

m

18
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Surface TYPE definition: VirtualSurface

Note that the surface type definition “VirtualSurface” is a special one which
' is designed to be used for generating a zone with multiple airnodes. It is
NOT representing a heat transfer surface in the building model.

See Chapter Useful Tips/ Frequently Asked Questions FAQ -

2.4.1 Matching Surfaces

A method for automatic surfaces matching can be accessed through the SketchUp Trnsys3d menu toolbar. Click
on the surface matching icon . to start matching walls, roofs and floors. A window will pop up that gives you
different options like matching/unmatching surfaces or also to show the last reported matching information.

Surface Matching

| Match in Entire Model | Match in Selection |
Unmatch in Entire Model | Unmatch in Selection |
Last Report | Cancel |

Depending on the size of the models and the select geometry for matching surfaces this can be a slow process.
Note that this method requires several key assumptions.

First, in order to match two surfaces the methods requires that they both have same number of vertices and that
the vertices exactly line up. This can most easily be accomplished using the snap functionality of the SketchUp
drawing tool.

Secondly, construction names of the matched surfaces will be changed to (for each corresponding surface or sub
surface type): "ADJ_CEILING" and "ADJ_WALL" if construction objects of those names appear in the current idf
file. If construction objects with the assumed names are not found, then the construction of the matched surface
will not be changed.
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3 Import 3D geometry into Trnsys Simulation studio and TrnBuild
3.1 Import IDF File into Simulation Studio with the Wizard

The TRNSYS18 Simulation Studio offers the opportunity to automatically set up a simulation by importing the *.idf
file with the 3D-Building Wizard. After opening the Simulation Studio, select ‘New Project’ in the menu and the 3D-
Building Project Wizard can be chosen. The Wizard prompts you for the location of your *.idf file, the location of
the weather data file, (Note: The wizard requires a *.tm2 data format, you can change the reader and assign a
different weather file of any other format later on) the building rotation, the static distribution factor of solar direct
radiation (typical range from 0.6-0.8), shading controls for exterior shades and boundary temperatures of the
ground and any adjacent spaces.

A great advantage of the 3D-Building Wizard is that all orientations of the Building are linked automatically. This
reduces errors and time used to link this information manually.

-

New - s
' 3D Model Import Wizard
Trnsys3d file (=.idf)
Select project type Description ——————
- D : Ed | Browse
Empty TRNSYS Mew Solar hot Weather data file
Project Compon...  water svstem -
3 = \Weather \WS-TMY21JS-WI-Madison-14837.tm2 Browse
i his —
i | =
Building Building 3D Building Buiiding ratation " el e b modelnd o ;
i i simet [ is variable allows rotating the whole geometrical model in degrees. From "Top View
Project...  Project(..  kizischlo y rotating clockwise is positive. The input i written to the variable TURN.
1 — :_ - Rotation 0 [¥] (Morth to East = positive)
£ . P
- =4k -_—
COMIS pI'DjECt CUUDIEd Empty COoMIS Static distribution factor of solar direct radiation
iect iect Only used in standard solar direct radiation distribution model (used to determine
projec projec P GEQSURF-Values), Enter the fraction of direct solar radiation, hitting the floor, The
o - remaining direct radiation is distributed area-weighted to the surrounding walls.
% Solar direct radiation fraction on floor 08 a
Shading control depending on total radiation on window
Shading device up 140 [w/m?]
o W Shading device down 120 [W/m3]
T OFF Max, shading fraction 70 [=%]
Step 1 Mext >> Boundary temperatures of surfaces
S R | Boundary temperature 20 [=c]
Ground temperature depth 0 [m]

<< Previous Create project Cancel

The main reason for importing the 3D geometry into Simulation Studio is to use the Studio Wizard to generate the
*.b18 and *.tpf files, which happens after you create the project with the Wizard. The*.dck is generated when you
click Calculate > Create Input File. The inputs for the model in Simulation studio are populated with information
from the IDF template that was selected during the launch of SketchUp.
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| % Simulation Studio - [Office_imported]

°" File Edit View Direct Access Assembly Calculaste Tools Window 7

bedd &8 kg Gk % HI=0DHE

il Es g
&
< - - =
5| B : B o -3
PR —
> Wizard Settings Badiation Unit Converter Solar_Plotter
i o
I ,‘ ----------------------------------------------- B = e | - -_“ff
Pl . P T
Weather T_Plotter
B ., O o o 4
of° . ’
A g Lo o
o Building s | - %
i e
oo Q_heat_cool_Plotter F
=) '
| O — |3
e,
Typel? | Unit Converter :
’ : T o
' [ o
B : 5
E Q_el_Plotter
A : :
| e I !
o

Select File > Save to save the Studio project.

The Wizard creates a 3D model with default settings which can be found under “Wizard Settings”. Double click
the Wizard Settings icon to see input variables. Double click each input variable to see default assignments. It is
possible, for example, to adjust the control for SHADE_CLOSE, directly in the circled cell below.

For ground-adjacent models, it is important to define ‘t_ T_min’, as highlighted in the image to the right, below.
This variable equals the ‘coldest day’, in this example, 28 days from the start of the new year. Identify the coldest
day for your climate and adjustt_T_min as necessary.

(Office_imported) Wizard Settings b B = ["(Office_imported) Wizard  Settings -w-:--:- i
= [ Show input in Macro Intermediates & Outputs = [] Shaw input in Macra Intermediates & Outputs
p Me_ISHADE -
@ gE‘SNDAHY I @ @ M&X_ESHADE @
SHADE_CLOSE ‘E h_DEPTH u
SHADE_OPEN 4 T_MEAN
hidiz ISHADE T_AMPLITUDE ‘E
Max_ESHADE il LT_MIN =
:"|“°T“ [ ] @ € T | »
e —
SHADE_CLOSE = |140 * 36! Cloge blinds - radiation on facade in fw'ém2 * 3.8]=[kJ/hr] - ET_MIN = |4
Shaw output in Macro Shaw output in Macio
[ 265 | [acos | [ awo | [asm | [aten | Lo o L JLe] [ aBs | [acos | [ anp | [ asin | [aten | o] ] | [ & ]
[oos | [ em ][ e |[ 6T ][ w1 ] ERIERIERER [cos | [ eo | [ e |[ a1 |[ w1 | RN
Con J[w J[es J[u Jims | [e 05 [ [ -] Lon J [ J[eom J[or Jmax] [ [ s [s ][]
[t | [woo | [ wor | [ sm ][ an | ERIERIEREE ENEENEENERIE ERIERER ]
e E e ) ) e )| || (e (e ] s [em) [ow (] [
[ GE |[ e |[ we |[ 2 | [converT) (s |[ e J[ ne |[ 2 | [convert
Plugin path : Plugin path
[ Edit all equations ] [ Close ] [ Edit all equations ] [ Close ]

For a first run, click Calculate > Run Simulation, which will launch Trnsys18 and by default it will run for a single
week. Trnsys18 will prompt you to “Exit the Online Plotter” upon completion of the simulation. Click “No” for the
purposes of this tutorial.
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& TRNENE. CAser o TRARESOLAR Bestop sy T8 WS roam ana — _— T —
F

Total Incident Solar Radition [W/nv] Beam Incident Solar Radition [Wim?]
TS0490
MHOO IBHOO label

|
= label

label

Total Incident Solar Radition [W/m?]
Beam Incident Solar Radition [W/m?]

70.0 84.0
Simulation Time = 168.00 [hr]

By default there are 4 tabs along the bottom of the Online Plotter, showing outputs for solar radiation,
temperatures, heating and cooling power, and electricity consumption of interior loads. Hold down shift and hover
mouse in plotter area to see instantaneous values. User-defined outputs can be added, see next sections.

The directory where the Studio file is saved should now be populated with *.b18 and *.dck files.
3.2 Import IDF File directly into TRNBuild

It is also possible to import 3D geometry into TRNBuild, however this approach only generates the *.b18 file and
is only appropriate when you have an existing *.dck file. This alternative workflow where the *.dck file is created
from scratch, is not covered in this tutorial. See the part 9 of the TRNSYS Documentation for details on this.

3.3  Further Information

For further information on how to add further data such as materials, controls, internal heat gains, HVAC
equipment and systems, etc. using TRNBuild and run simulations, please see the TRNSYS Tutorials at
c:\TRNSYS18\Documentation\09-Tutorials.pdf (Chapter 9.3.2.4. Step 3 - Modification of the building description
(TRNBuild)) and the building model manual c:\TRNSYS18\Documentation\05-MultizoneBuilding.pdf.
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4 Viewing Results in Trnsys3d

Trnsys3d can be used to view Trnsys3d results. But first, the Trnsys3d requires results to be printed from the
Trnsys3d Printer (Type 125), which is retrieved from the Direct Access Toolbar in the TRNSYS Simulation Studio.

———
=3 Output

[ Economics

[ Histogram Plotter

[ Orlime Platter

(] Printegrator

[ Printer

[ Scope

[ Simulation Summany

=3 TRMSYS Plugin for SketchUp Printer

R 2 Type125

— = . 1

EEENG

P mE et

e

The Trnsys3d Printer will generate *.eso files that can be read by the Trnsys3d plugin to visualize results. The
Trnsys3d printer can be configured in two different ways.

1) The SurfacesID’s (corresponding to the ID’s in TRNBUILD) are required as initial values.

] walls
Parameter It Specisl Cards  Extemal Files  Comment

[SurfMo. [Tuoe |&rea | Cateaoml | e I e E“"’
Additinnal Windows i g T o e |1
8 GROUND_FLOOR ° 4800 BOUMDARY 7 [@|res T any More... |
3 EXT_whall - 16.00 EXTERMAL 5. 090 o T Sy More_ |4
10 ADJ_CEILING ° 4800 ADJACEMT 0G 5 [afres 2 any More_ |4
11 EXT_will - 16.00 EXTERMAL 6 [afoeuis 3 any More.. |4
EXT_wall - 32.00 EXTERMAL 7 [T B any uore.. |

: 16,00 EXTERNAL
45,00 EATERMNAL [ Fow many puts are requred® |

2) The airnode names (corresponding to the names in TRNBUILD but with CAPITAL LETTERS!) are required as
initial value. Initial value has to be defined as variable name.

¢, (Building_step5) Type125 - X
:
Parameter INPUt  Special Cards Extemal Files Comment
g|®| o Name | Vatn T nnit | More | Macro
- 1 - E

|::|---_“:s Project = @ nput-1 FRET_FLOOR  |variable name [[ e

@ Construction T X G afrerz SECOND_FLOOR |variable name ||~ e.
OnNsrucion -2

(i) P
@ || & /1 Schedules (40)
Q []...f Regime Types

- % Zones
; B¢ Zore: first_floor

- & Zone second_floor
..., TRNFlow
& Geo-Info

1 [How many Inputs are required? B

The information from the surfaces and airnodes can now be linked to Type125.
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Because the information in the data file will be interpreted by SketchUp and
laid over the wire frame model of the building it is important that you include
only one kind of output information (so-called NTYPE) in each file produced
by Type125. Thus, one instance of Type125 might be used to print air
temperatures, another one for heating loads and a third for surface
temperatures.

Do not, however include data for both temperature and relative humidity in
the same instance of Type125.

After linking the surfaces or airnodes outputs, it is recommended to open the building model in TRNBuild by
selecting “Edit Building” and export the model as a Trnsys3d file ***_B18.idf to ensure that all changes made in
TRNBuild are included. The ***_B18.idf model can be reloaded into Trnsys3d. First, go to the main SketchUp

menu and chose Plugins > Trnsys3d > Renderings > Settings 2. This will open the rendering settings dialog box.

'@ Rendering Settings

Data Source (help

Latitude: 0.0

Data Variables

Variable Type:

Units:

Inside Variable Name:

Units:

Appearance

- O X
Data Path: |C:,|"TRNSYSlBMyPrn}echPrn]ettleu\Id\ng_shepS‘Esn Browse
Run Period: ITRNSYS 18 ESO Printer File (1/1-1/7) ﬂ
Longitude: 0.0 Time Zone: 0.0 Elevation: 0.0

Osurface (@ zone
MNormalize values by zone floor area @ [CInormalize
Outside Variable Name: ITemperamrEs (Hourly) ﬂ

Minimum Value: 15.00 Maximum Value: 21,00

ITemperaturEs {Hourly) ﬂ

Minimum Value: 15.00

Color Scheme: |Hue Scale |

Minimum:
,7

Maximum Value: 21.00

Match variable range D Interpolate

Maximum;:
,7

OK ‘ Cancel ‘ Apply |

Set the data path by browsing to the directory where you saved your IDF file. There should now be an ESO file
generated by the Simulation Studio during the simulation. Choose the ESO file for the data path. The run period
will automatically be filled once the ESO file is selected. Set the rest of the Rendering settings as shown above
and click ‘OK’. The dialog box will close and nothing will appear to change. We now need to set Trnsys3d to
render by data value instead of by surface class. To do this go to the main SketchUp menu and chose Plugins >

Trnsys3d > Renderings > By Data Value 2.

If any portion of model appears white, it indicates that no data results are available from the TRNSYS simulation
for the selected date for that zone. The model should be coloured based on the airnode air temperature, as

shown below.
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Try matching the simulation run period in Trnsys3d with the Trnsys Simulation Studio results by setting it to the
first week of January. In the SketchUp main menu, choose Plugins > Trnsys3d > Animation > Settings. This will
open the Animation Settings dialog box.

B Animation Settings - m] x

— Markers

[V Match simulation run period ] Repeat when finished

Start Marker: |January . Start Hour: | 0:00 -
End Marker: |December . End Hour: 23:00-

— Frames

[ Match printing timestep DDayhme only

Frame Duration During Normal Play: 60 (minutes/frame)
Multiplier During Fast Play: x| &

Delay Between Frames: 0.1 (seconds)

0K | Cancel I Apply |

Check the ‘Match simulation run period’ and the ‘Repeat when finished’ checkboxes as shown above and hit ‘OK’.
Lastly we need to reset the time to the beginning of the run period. In the SketchUp main menu, chose Plugins >
Trnsys3d -> Animation -> Reverse to Marker. Make sure that the bottom left corner of the screen indicates
January 01. If it says January 08, choose Plugins > Trnsys3d > Animation > Reverse to Marker again. Now the
bottom left corner of the screen should say January 01. Also, turn on shadows to see the position of the sun by
going to View -> Shadows from the main SketchUp Window. Note for displaying shadows correctly, the time zone
has to be set to building location. (The geo-location of your model can be set in Window > Model Info > geo-
location)
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Shadow Settings

| [urcso =] B

TIME Ge43. 23 Noon 054z FM | 1330 =
— I—_,

Date |\t yamssasonD |18 T

Light e— I@

Dark /—— @

[ Use sun for shading
Display:
W Onfaces W Onground [ From edges

Now that we have reset the time and have shadows on, we are finally ready to view the animation. To begin the
animations go to the SketchUp main menu and chose Plugins > Trnsys3d > Animation > Play. At the bottom left
of the screen you will see the time and date as the animation progresses. Notice that the zones are all slightly
different colors, meaning that their temperature is different because of their construction, occupation,.....

While the simulation is running we can view the temperature scale by going to the main SketchUp menu and
chose Plugins > Trnsys3d > Renderings > Color Scale e Stop the animation the same way you started it, by
going to the SketchUp main menu and chose Plugins > Trnsys3d > Animation > Play B.. Once the date passes
the end of our run period the model will turn white because there is no data for it to display. The animation can
begin from the beginning by first halting playback by going to the SketchUp main menu and choose Plugins >
Trnsys3d > Animation > Play and then resetting the time by going to the SketchUp main menu and chose
Plugins > Trnsys3d > Animation > Reverse to Marker.
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5 Useful Tips/ Frequently Asked Questions FAQ

5.1 General
o Read the SketchUp documentation.

e Check that unit settings are set to “High” accuracy
& Untitled - SketchUp -

Eile Edit View Camera Draw Tools Plugins Help e nits

Hm&loﬂ@e_ T e

Dimensions

PpRH AEBL T o]
(e’ W enatklengt napeng [c000003

Materials it
—— = ext ¥ Display units format
J a i JFMAMIJAS ErlN D 05 Components | E e
Styles Angle units
Layers Predsion: [ oop -
[ Enzble angle snapping [1.000 «
. QOutliner

Scenes

L AT

¢ You may encounter difficulties using directories with “a”, “6”, “0”, blanks etc.

e To position vertices with precision or create surfaces with exact dimensions, use the Measurements in the
lower right corner or use construction lines.

| Dimensions |0.800000m, 1.000000m

e To draw quickly and accurately, use SketchUp’s snapping capabilities. For example, to match the x-, y-, or z-
position of the endpoint of a line, hover the cursor over the endpoint until the tooltip appears. Click ONCE. As
you move the mouse, SketchUp will let you know when you are parallel to the reference line. To lock a
snapping function along an axis, hold down the shift key while you draw, and the line will appear bold and in
the same color as the parallel axis.

£

|En:nnstrained arn Line|
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5.2

28

Surfaces

In Trnsys3d, all building surfaces (walls, floors, etc.) are represented in 3-D coordinates as infinitesimally thin.
Zone volume and surface area, which are automatically calculated entities, are derived from those 3-D
coordinates. However, you may modify the volume within TRNbuild.

The construction that you select for each surface determines the thickness for the purposes of the heat
transfer calculation, but it does not affect any geometric considerations.

Typically, the building surfaces are measured from the outside edge of exterior walls, and the centerline for
adjacent walls. At the building corners, measuring from the outside edge will overestimate the total mass of
the walls, while measuring from the inside edge will underestimate it. It is easier to measure the outside edge
from the blueprints, but measuring from the centerline is the more accurate approach. If the walls are
especially thick, consider measuring from the centerline of the exterior walls.

The y-Axis is pointing north. There is no way to change this.

To add surfaces to a zone, the zone must be ‘activated’ by double clicking the blue outline. An activated zone
will be outlined in a grey dotted line.

Surfaces have to be drawn with an outward-pointing normal vector! Occasionally when you draw a surface,
SketchUp will guess the wrong side to face out. You can tell because the side facing inside is a lighter color
than the side facing outside. To correct this, use the SketchUp command Edit > Face > Reverse Faces.

Note that even if you rename your surfaces, they will be replaced with the surface IDs that are generated
automatically when importing into TRNBuild.

Check and set the correct “Type” of all adjacent surfaces (Wall, Floor, Roof, Ceiling).

Select a “construction” for each surface. Otherwise the surface cannot be imported into TRNBuild correctly.
The constructions can be modified within TRNBuild later.

This shows the translation of “Outside Boundary Conditions” into TRNBuild syntax:

Outdoors => EXTERNAL
Ground => BOUNDARY = INPUT 1*TGROUND
Zone => ADJACENT = zonename

Other Side Coefficients => BOUNDARY

Adjacent surfaces have to exist twice (once for each zone), but with different normals. Despite ‘Type’
differences (floor/ceiling, wall/wall, etc), adjacent surfaces must have the same construction for proper
syncing within TRNBuild.

Active slab surfaces should be divided in Trnsys3d (3 partitions for the active slab system are usually
sufficient). To create divisions, simply draw a line.

—

Note, the autosegmentation functionality within TRNBuild can’t be used to automatically divide the slab for 3D
geometry.

Check for holes in surfaces! Surfaces with holes cannot be handled by TRNBuild and have to be split.
Windows are linked to its base surface and should not have more than four vertices.

Windows are usually drawn to the measurements of the window opening in the wall, including the size of the
transparent glazing and the opaque frame. The frame is taken into account by setting a frame fraction and
some properties in TRNBuild. Alternatively, you can model the window frame as a opaque surface and set the
frame fraction of the window to FFRAME = 0.
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e If you copy and paste surfaces make sure that the destination zone is active. You can copy surfaces from one
Trnsys3d file into another, but sub-surfaces (windows) will not be recognized. Review Trnsys3d surface
entities by checking “Object info”. Windows can be copied in a second step onto the base surface.

5.3 Troubleshooting
o Use “Wireframe View’ or “View Model in X-Ray Mode” a and the matching surface report option for

checking if adjacent surfaces are mated and if the total number of the matched surfaces is equivalent to the
available adjacent surfaces.

e If a certain construction element is causing problems during the surface matching or importing procedure then

these can be easily found in the “Search Surfaces” ™ %. option.
Surface Search (help)
Class: [ |
Name: |
Type: | = |
Construction: | =1
Outside Boundary Condition: [ = |
Sun Exposure: | =l
Wind Exposure: [ I |
Shading Control Mame: | = |
Frame and Divider Name: [ |

Search Entire Model | Search Selection ‘ Unhide All | Last Report | Cancel |

e Type in the name of the surface or select an option by the active scroll-down menus. By clicking on
“Search...” automatically all not-fitting elements will be hidden. Select “Unhide AIl’ to show the whole model
again.

e Check the number of surfaces and sub-surfaces in each zone.

e Check the boundary conditions of the model by “Render By Boundary Conditions” that highlights the

geometry (])f a certain color syntax ‘
\

|

e Always OPEN and SAVE the file within the Plug-in functionality.

e Before closing the IDF file in Trnsys3d, save it and open it in another Sketchup file to check that everything
works accordingly.

o Before closing the IDF file in Trnsys3d, translate the IDF file into B18 and check if everything is translated and
makes sense.
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5.4 Trnsys3d zones

30

Give Trnsys3d zones “meaningful” names. No blanks are allowed!!

Trnsys3d zones have to be closed volumes, otherwise the volume calculation by the import in TRNBuild goes
wrong.

To use the detailed interior radiation mode (shortwave and/or longwave radiation), the zones must be convex
polyhedrons.

Use the Outliner window (Window/Outliner) to view a list of all of your zone groups and shading groups.
Groups can be selected by clicking items in the outline. Groups can be opened for editing by double-clicking
items in the outline.

Filker: | E}

[@] Untitled

m Trnsvs3d Shading Group
Trnsys3d Shading Group
Trnsys3d Shading Group
Trnsys3d Shading Group
Trnsys3d Shading Group
Trnsys3d Shading Group
Trnsys3d Zone: First_Floor
Trnsys3d Zone: Second_Floor

Use the command View > Component Edit > Hide Rest Of Model to hide all other groups (and the rest of the
model) when you are editing a group. When used with the Outliner, this command helps you get to zones
that are buried in the core of a building.

EW QRS 2TIN %R



Trnsys3d Tutorial

5.5 Atrium and Virtual Surfaces

In general, as in trnsys3d a building zone consists of one airnode. The simulation of zones with multiple airnodes
is an advanced modelling feature. Large volumes like atria are often modelled by a stack of airnodes within one
zone. Thereby the top airnode may have a higher temperature as the bottom airnode. The solar radiation entering
a zone is distributed to all surfaces of all airnodes of that zone such that the radiation transmitted by the roof
glazing of the top airnode may strike the floor surface of the bottom airnode. In addition, all surfaces of all
airnodes of a zone are in longwave radiation exchange if the radiation mode longwave detailed is used (see
\TRNSYS18\Documentation\05-MultizoneBuilding.pdf section 5.2.7.12).

As Trnsys3d zones are restricted to one airnode, each airnode of the atrium should be defined as a separate
Trnsys3d zone. The construction of the adjacent ‘surfaces’ between the Trnsys3d zones, which do NOT exist in
the real world, should be assigned to ‘VirtualSurface’. Note that the surface type of the ‘VirtualSurface’ can be
Floor, Ceiling and Wall only.

‘VirtualSurfaces’ are not considered as heat transfer surface surfaces and are therefore not including in the
thermal model after the import into TRNBuild. However, they are needed for ensuring that the Trnsys3d zones are
closed volumes. (This is important for a correct volume calculation.) For enabling a correct export from TRNBuild
to Trnsys3d the surface information is written in the geometry part of the *.b18 file.

zone
with one airnode

airnode
construction: Import
VirtualSurface and
move airnodes
sone airnode
with one airnode
zone
zone airnode

with one airnode

Trnsys3d TRNBuild
(three zones with one airnode each) (one zone with three airnodes)

Within TRNbuild you can move air nodes from one zone into another (including the geometric information). This
way you can create radiative zones with multiple air nodes. For this, you right-click on the airnode name in the
TRNBuild Navigator and select Move Active AirNode.
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- e = =y —
: : Daylight Control Types (5) - B Daylight Control Types (5)
- @ Zones B-® Zones
- @ Zone: first_floor =@ Zone: first_floor
. G-@ Aimode: first_fioor - - @ Airnode: first_fioor
: [-fay Surfaces ‘ jmy Surfaces
@-§7 Regime . E-§¥ Regime
Radiation Modes 2@ Airnode: second_fioor
.. (% Geometry Modes ¢ [)-fm Surfaces
.44 Daylight Modes j @@ Regime
g ® Zone: second_floor = Radiation Modes
5@ Aimode:se " " ) (% Geometry Modes
[]-fa Surface Add AiNode ..{u: Daylight Modes
9 Regime Delete Active AirNode . TRNFlow
Radiation M N o Lo -® Geo-hnfo
...(% Geometry k
£« Daylight Modes
., TRNFlow
@ Geo-info

5.6 Importing Geometry from ifc-/dwg-Files to Trnsys3d

It is possible to copy existing geometry from other files or file formats into a Trnsys3d idf, as long as the geometry
is suited for the use in the TRNSYS building model:

- Air volumes have to be closed.

- Boundary surfaces of an air volume have to be presented by planar polygons without holes.
Note: Windows must not be cut out of opaque surfaces

- Boundary surfaces of an air volume should have no thickness (infinitesimally thin).

- For considering thermal conditions of adjacent spaces automatically the boundary surface of both
volumes must lie exactly on top of each but with reversed normal vectors (no distance). (see section
Matching Surfaces)

- Windows should be in separate “group” than the opaque surfaces.

One example of geometry that can be used is ifc-exports that contain ifcSpaces. With the import function of
SketchUp, the whole ifc model including the ifc spaces is imported.

mport Results x MO /PSR4 L EB| G ZARGEE|R(GT 1 Tp ¢S OCHF Bo O T s o

CPAHARLEDEY 4L L)@ CUH QRS TTN RHLEERN
IFC-Datei importiert !:ILD:'::::;: i

1IfcProject
1 IfcSite

1 IfcBuilding
9 IfcBuildingStorey R

1 IfcBuildingElementProxy T —,—

4 IfcCurtainwall —
158 IfctMember

48 IfcPlate

2 IfcRoof

41fcslab

68 IfcwallStandardCase
53 IfcWindow

27 IfcSpace

, ) =
J_f 7 Tags.
_, , =
% (D 1 Kiicken oder Tishen, um Objekie sustuwahien. Umschaiaste = HinouigenEnlfemen. Strg-Taste = Hinzubigen, Umschafiaste + Sirg = Entfemen. Malangaben
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Open the “Show outliner window” of Trnsys3d plugin to see the imported data.
If you are using ifc-Spaces, or you will find the zone(s) as grouped objects.

2 FiagQ
,‘,'_| . ‘n

epHdaBL

V&P e O
CHEH L NL EDEY 24

el LY

We A @%es @ 2T ¢+&CCF? B e T ETTTIE L mewwm T
< @i THH AR TTNRHERRN

<
»
Standard-Ablage
¥ Gliederung

L |

x|

Filter: |

| >

& v 8 <SimQ_Gebaeude ifc>

]

>

200000000000G@ROGO0CR

& v 38 [fcProject - 2018_01 <0cYig5%kbSrggOEcefio3g>
153 v 88 IfcSite - Default <0cYig59kbSrggOEcefSo3s>
v 88 IfcBuilding <0cYig59kb5rggOEcef8o3r>

v 38 IfcBuildingStorey - Grundriss OG1 <0cYig59kbS5ragOEchM

8 IftSpace - 6 < 166HXITMI0ARGIESSQIUD] >

a8 IfcSpace - 7 < 166HXI7Mj0AfGI65$QIuDIB3 >
XiPMi0AFEI65$0IuDM >

Copy the surfaces of a zone by highlighting one group and copy it using Ctrl+C or Edit > Copy.

Open another Sketchup window to use the Trnsys3d plugin.(This minimizes error messages and provides a

better overview what’s already copied into zones)

Create a new Trnsys3d zone and assign a short name (no blanks).

» ZBOC VGRBS.
PEEE A BL N EFE

Activate the zone by double clicking it in the outliner (a dotted grey line will outline the zone)
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e Select Edit > Paste in place and the geometry is now part of the zone.
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Explode the copied zone by pressing right mouse button on the group and selecting “explode”.

e seoeR e T e e | TAGHSIOING ——

< e > T d
PHEAH L SR NTRASL L @8 FYHARE TTN RN

e Filer:| | &
[ Unbenannt

@ v [ Trnsys3d Zone: Zonel

@ =i e

o

Elementinformationen
Loschen

Ausblenden

Sperren

Auswahl umkehren

Komponente bearbeiten
Eindeutig machen
Loslasen

Neu laden...

Speichern unter...

3D Warehouse >

34



Trnsys3d Tutorial

35

AL Fakas ML XA X1 (RS YD

QESE Q" oD +SCOHD v e bemw wm e B

PHOH LA BL NEEY x4 @8 TEH QRS RDNNHURRN
- " i famei 5
u— - » Mt -
— — - = 5
Hame: [ - : :1.; .
e i ] e » Schatien =
- = - e 3

nnnnnnnnnnnnn Mabangatien

If the surfaces in the ifc file are triangulated like in the example above, they can simply be merged by deleting
the edge that is dividing them. (Caution: this is possible for planar surfaces only)

If you have an ifc Model, where the Windows are just simple surfaces which lie in the same plane as the wall,
you can use the ifcWindow Groups as they are to continue with the following steps. Switch to the other
Sketchup with your imported model and “Copy” the window surfaces of the zone you just copied.

Switch to the Trnsys3d Sketchup window and check that the zone is still active (grey dotted outline). Then,
select Edit > Paste in place, and the window elements are now windows related to the base surface of the
zone. The windows should now be “visually cut out” of the wall.

Save in Trnsys3d by choosing Plugins > Trnsys3d > Save from the main menu.

Repeat this procedure for relevant zones.

If many zones are going to be copied it is recommended to use the “save as” option for saving intermediate
versions of the Trnsys3d files. For checking the *.idf file it might be useful to open it into a new SketchUp file
instance with Trnsys3d and make sure that all elements appear correctly.

In addition, it is recommended to split very large projects into pieces for reducing complexity and therewith
susceptibility to errors.

For considering thermal conditions of adjacent spaces automatically the boundary surface of both volumes
must lie exactly on top of each but with reversed normal vectors (no distance). (see section matching
surfaces). Depending on your original geometry data there might be a distance or difference in size due to
construction thickness. Currently, this needs to be adapted manually.
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When all zones are finished, adjust the boundaries and the adjacencies in each Trnsys3d zone, use “Object
Info” to assign the Construction, Zone, Outside Boundary Condition and Outside Boundary object. Adjust
only the walls, ceilings, roofs, and floors. The integrated windows will adjust themselves.

A ZBOCTS
CEHE A BL RER

Save the Trnsys3d file one final time and *.idf file is now readable for TRNSYS 18

Import the *.idf file into TRNbuild and use the geometry viewer to visually check the created model.
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5.7 Further Information

Trnsys3d is based on the open-source legacy version of the OpenStudio plugin developed by the National
Renewable Energy Laboratory for the United States Department of Energy.

Therefore, the documentation of legacy version of the Open Studio plugin is included in the installation for further
information. You can access it via Plugins > Trnsys3d > Further Information or you can find it in your SketchUp
installation directory at .\Plugins\Trnsys3d\doc\help\index.html. The documentation includes an extensive
reference guide as well as a large collection of tutorials.

Be aware that not all features presented in the documentation are available in Trnsys3d. Features of OpenStudio
which can’t be used in TRNSYS 18 are disabled or commented out. In addition, some features are modified in
order to fit the needs of TRNSYS. OpenStudio itself can’t be used for TRNSYS 18

Despite these differences the documentation is very helpful for working with Trnsys3d.
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