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1. INTRODUCTION 

TRNSYS, the transient systems simulation program that has been commercially available since 1975, 
continues to develop by the international collaboration of the United States, France, and Germany.  
TRNSYS remains one of the most flexible energy simulation software packages by facilitating the addition 
of mathematical models, the available add-on components, the capabilities of the multizone building model, 
and the ability to interface with other simulation programs.   

The following document explains the updates for the new TRNSYS version 18.  Updates include 
improvements to the TRNSYS Simulation Studio, the addition of new capabilities to the TRNSYS multizone 
building model, developments for the TRNSYS engine, and new components to the TRNSYS standard 
library. 

1.1. New Features at a glance 

Package 

¶ Documentation emphasis on learning to better use TRNSYS 

¶ Hints and Tips documentation 

¶ Parameter / Input / Output reference documentation 

¶ Documented HVAC system examples 

¶ Detailed building / HVAC modeling introduction tutorial 

¶ Additional documented examples 

¶ Integrated TRNSYS-Dedicated Fortran Type Compiler (TypeStudio) 

 

Simulation Studio 

¶ Parametric runs 

¶ Updated 3D building project type including daylighting 

¶ Better interoperability: TMF files in XML, style information in the deck file 

¶  generated FORTRAN code updated for FORTRAN 90 

¶ Simplified dialogs: unused tabs are hidden, keyboard shortcuts 

¶ Improved connection window: sort variables by name, click on inbound variables first, delete key 

removes the selected connection, new keyboard shortcuts and map 

¶ Improved error report: opens automatically if there are errors, new design with tabs, improved 

filters (notice/warning/errors) 

¶ Simulation summary report activation 

¶ Numerous simplifications and bug fixes 
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TRNSYS Multizone Building (Type 56) 

¶ Daylight depending control type 

¶ Dynamic daylight simulation for sensor points based on DaySIM 

¶ Comfort calculation extended to elevated air speed acc. ASHRAE Standard 55-2013, Appendix G 

¶ Energy demand for supply air conditioning including heat recovery 

¶ Restructuring source code 

 

TRNBuild (User interface of the multizone building model) 

¶ TRNBuild Navigator extended to regime data (heating, cooling, ventilation, gains) and constructions 
data (layers, surfaces, windows) and schedules 

¶ Use of longer names of airnodes and zones, construction types, etc. possible 

¶ Use of small letters for names of airnodes and zones, construction types, etc. possible 

¶ Added opaque surface types (wall, floor, ceiling, roof) 

¶ Rename wall types to construction types 

¶ Added total renewable primary energy and total non-renewable primary energy for opaque layers and 
windows 

¶ New glazing library 

¶ New schedule library  

¶ Added annual schedules  

¶ New gain library 

¶ New gain categories: lights, people, equipment, misc, thermal bridge 

¶ Reference area as a new parameter for each airnode 

¶ Area related definition of regime data types (heating, cooling, ventilation, gains) possible 

¶ Electric fraction to regime types 

¶ Extended regime coupling of airnodes from 2 to 6 

¶ Several new outputs (NTypes) 

¶ Description & unit for user-defined inputs 

 

TRNSYS Engine 

¶ Improved solar radiation interpolation 

¶ Updated psychrometric properties 

¶ Automatic report generation 

New Components 

¶ 8 new controller components 

¶ 20 new HVAC air-side components 

¶ 3 new links to other programs (Mathis, Python, CoolProp) 

¶ 11 new hydronics components 

¶ 2 new utility components 

¶ 2 new electrical components 
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TRNSYS-add-ons (not included in the package) 

¶ Complex fenestration model (Integrated in Multizone Building) 

¶ TRNSYS3d 

¶ TRNLizard 

o New plugin for Rhino/Grasshopper 

o Parametric geometry modelling 

o Intuitive interface for building simulations 

o 3D-visualization 

1.2. Updating from TRNSYS 17 to TRNSYS 18 

The new version of TRNSYS is capable of opening and simulating version 17 Simulation Studio project 
files (*.tpf). However, once the file is saved as a TRNSYS 18 project, it may not be re-opened in TRNSYS 
17. 

For multizone building projects TRNBuild updates the BUI file automatically from 17 to the new 18 format. 
However, files can be saved into a TRNBuild 18 format only. Note: BUI files of TRNSYS 18 can NOT be 
opened correctly in previous versions of TRNSYS. 

 

2. PACKAGE 

2.1. Documentation emphasis on learning to 
better use TRNSYS 

Many portions of the manual set have been rewritten with an emphasis on better helping beginning users 
get started using TRNSYS.  The changes include moving the tutorials into a separate volume of the 
documentation set and adding new tutorials including a detailed building/HVAC project.  More examples 
have been created and moved to a separate volume which includes detailed documentation for many of 
the examples.  The mathematical reference volume has been updated to include full 
Parameter/Input/Output documentation and hints and tips for using the individual components. 

2.2. Integrated TRNSYS-Dedicated Fortran Type 
Compiler (TypeStudio) 

The TypeStudio is a graphical interface and Fortran compiler that have been set up to facilitate creating 
new Types for use with TRNSYS. The TypeStudio creates and manages workspaces that can contain 
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one or more TRNSYS Types. It allows the user to compile the Type(s) into a dynamic link library (dll) that 
will be placed in the proper location for the TRNSYS engine to load them during a simulation. 
 

 
 

 

3. TRNSYS SIMULATION STUDIO 

3.1. Parametric runs 

The new parametric runs features allows users to launch a set of simulations based on a table with variable 
values. The table can be created interactively directly in Simulation Studio: the user first chooses the 
component, then the desired variable (parameter, input or equation) to be varied. It is possible to add runs 
by clicking the ó+ô button.  

The number of runs in parallel can also be specified; this allows launching several simulations in parallel, 
to take advantage of multi-core architectures. If the user wishes to continue to work with his computer while 
the simulation is running, he can choose to allow for only one run in parallel, to keep the load at a reasonable 
level; interactions with the computer will be more fluent.  

Limiting parallel runs to one is also useful if some project components used do not support parallel treatment 
(e.g. because they create temporary files with constant names, etc.). 
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3.2. Updated 3D building project type including 
daylighting 

The new version of the 3D Building assistant (wizard) implements the features of Type 56 described in 

paragraph 1.3 of this document.  It has been simplified to one dialog window, which now allows to define 

the static distribution factor of solar direct radiation and boundary temperature for the ground model. The 

wizard automatically reads IDF files made with SketchUp and translates them to TRNSYS projects, 

including both project and building description. The building description is ready for use with the new 

daylighting features. 

3.3. Better interoperability 

TRNSYS Model Files (.TMF files) can now be stored in the universally used XML format. This opens 

Simulation Studio to third-party software for importing and exporting model descriptions. It is also possible 

to author models directly in XML.  

The traditional .TMF format is still available ï both formats can be used interchangeably.  
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The meta-commands in the generated simulation input files (decks) have also been extended: it is now 

possible to store information about link styles / connection ports. 

 

  

This feature is exploited by the 3D building wizard to create more visually attractive, professional looking 

project schemes.  

3.4. Generated FORTRAN code updated for 
FORTRAN 90 

The FORTRAN generator has been updated to produce more modern code templates, compatible with the 
FORTRAN 90 coding standards. 
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This also includes systematic use of access functions instead of directly using IN / OUT / PAR arrays.  

3.5. Various other improvements  

Many more enhancements have been implemented in Simulation Studio, such as:  

¶ Simplified dialogs: unused tabs are hidden, keyboard shortcuts 

¶ Improved connection window: sort variables by name, click on inbound variables first, delete key 

removes the selected connection, new keyboard shortcuts and map 

¶ Improved error report: opens automatically if there are errors, new design with tabs, improved 

filters (notice/warning/errors) 

¶ Simulation summary report activation 

¶ Numerous simplifications and bug fixes 

 

4. TRNBUILD/TRNSYS MULTIZONE 

BUILDING (TYPE 56) 

4.1. TRNBuild - Multizone building interface 

This section provides an overview of improvements related to the interface TRNBuild.  
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4.1.1. Navigator 

For providing a better overview of defined construction types (layers, surfaces, windows), schedules and 
regime data (heating, cooling, ventilation, gains) were added to the TRNBuild navigator. With a right click 
on an existing type the data associated with this type is displayed. New data can be added, existing data 
can be deleted, renamed and saved.  

 

Figure 1: Extended TRNBuild navigator 

4.1.2. Construction Types 

Opaque surface constructions are no longer called WALL type. For being clearer they are now called 
CONSTRUCTION because they could define a construction for a floor, ceiling, roof or wall.  

For opaque layers and windows optional data related to embodied energy, the total renewable primary 
energy and total non-renewable primary energy can be specified. An overview table of integrated numbers 
of the project of the surface area and the embodied energy for each construction type is provided at the 
end of the INF file. 
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4.1.3. Glazing library 

The TRNSYS 18 package includes now a glazing systems library based on the ñadd-onò library of TRNSYS 
17. The glazing data base contains over 230 different glazing systems (e.g. heat or solar protection glazing, 
double or triple glazing) based on detailed spectral provided by manufactures.  

Note: TRANSSOLAR Energietechnik GmbH makes any warranty, expressed or implied, or assumes any 
liability or responsibility for the accuracy, completeness or usefulness of any information, apparatus, product 
or process disclosed, or represents that its use would not infringe privately owned rights. 

The glazing systems library was generated with the program Window 7.4.6.0 of the Lawrence Berkeley 
National Laboratory (http://windows.lbl.gov/). Therefore, the new standard files of TRNSYS 18 
(TRNSYS18.std and TRNSYS18_evis.ssp) were used. In these files, the integral characteristic of 
transmittance and reflectance for the visible range is based on the energy spectrum required by the 2 band 
solar radiation model of Type 56. For most other standard files available for the program Window, these 
integral characteristics for the visible wave lengths do not represent the entire visible range, owing to 
spectral sensitivity of the human eye.  

For the new glazing data base the syntax of the glazing property data is extended to include the used 
standard file and the visible transmittance owing to spectral sensitivity of the human eye which can be 
helpful for selecting the radiance material for daylight simulation. 

BERKELEY LAB WINDOW v7.4.6.0  DOE - 2 Data File : Multi Band Calculation : generated with TRNSYS18.std 

Unit System : SI  

Name        : DOE- 2 WINDOW LIB  

Desc        : GU_ClimaGuard_N_#3_Ar90  

Window ID   : 3201  

Tilt        : 90.0  

Glazings    : 2  

é 

é 

SHGC  0.660    N/A   N/A   N/A   N/A   N/A   N/A   N/A   N/A   N/A   N/A  

Tvis_daylight:  0.800 
 

 

Layer ID#        33000    33009        0        0        0        0  

 

Figure 2: Glazing system property data syntax 

It is possible to use data from glazing data bases which werenôt created with the TRNSYS18 standard. 
However, using two glazing properties which were generated with different standards in one zone isnôt 
allowed. The reason for introducing a TRNSYS18 standard file is to allow a more accurate simulation of 
solar radiation of two windows with high selective glazing properties (e.g. sun protection glazing) in series. 

The ñDescriptionò of a glazing system (e.g. GU_ClimaGuard_N_#3_Ar90 in Figure 2 ) in the library is made 
up of the following composition: 

YY_name_NN_filling 

YY - Manufacturer code  
   (GUéGuardian, IPéInterpane, SGéSaintGobain, GT Glas Trºsch) 
name - Glazing system name 
NN - Coating position e.g #3 (numeration starts on the outer face)  
filling - Filling between glass panels 

 

http://windows.lbl.gov/
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4.1.4. Schedule Types 

For TRNSYS 18, a visualisation of the schedule data is integrated. In addition, a new schedule category is 
availbale now: an annual schedule. The annual schedule is especially helpful for scaling gains. (see section 
4.1.6 ) 

Also, the library handling of schedules is improved and for the German and French library over 40 schedules 
based on the SIA 2004 for different building types like apartment, hotel, office, school, supermarket and 
restaurant have been added. 

 

Figure 3: Schedule types and library 
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4.1.5. Regime Types 

For a more general definition of regime types, a floor reference area of an airnode is introduced. Regime 
data types like heating, cooling, ventilation and gains offer the option to define the power or airflow related 
to the reference area of an airnode. This makes it easier to use one regime type for several different 
airnodes and data is often given area related. The reference floor area is automatically calculated when 
importing an TRNSYS3d file and is available as output (NType 150). 

 

Figure 4: Regime types 

In addition, regime types have been extended to allow taking the electricity demand into account by adding 
an electric power fraction and a specific fan power, respectively. Therefore, new outputs have been 
implemented (see NType 155 ï 162). 

The ventilation type has been extended to calculated the supply air-conditioning from outdoor air including 
sensible heat recovery, humidification below and dehumidification above a user-defined set point (see 
section 4.4 for further details). The effort compared to connecting an external component is small and with 
the additional outputs a more complete overview of the energy demand is provided. (see NType 170 ï 189)  

For providing a better subdivision of gains the following gain categories have been added: 

¶ people 

¶ lights 

¶ electrical equipment 

¶ miscellaneous 

¶ thermal bridge 

The new outputs according to these categories area NType 151 ï 154 and NType 163- 164. 
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The category ñthermal bridgeò allows to take into account a thermal bridge effect of the envelope without 
adding a surfaces to the model. This is especially convenient for models with 3D where surfaces canôt be 
added. The thermal bridge effect can be defined as an absolute gain/loss or a specific gain/loss related to 
the envelope area of an airnode (The envelope area consists of external and boundary surfaces). For the 
thermal bridge calculation, the loss coefficients have to be entered as positive values. The direction of the 
resulting heat flux (gain or loss) depends on the actual temperature difference (Toutside ï Tinside). 

In addition, the gain library has been updated and extended. The German library contains now data based 
on different standards like DIN 13779, VDI 2078 and SIA 2024. 

 

Figure 5: Gain library and gain type manager 

In TRNSYS 18, the capability to control artificial lighting by daylight availability is added to the building 
model. Therefore, a new regime type is added. The data for this type is structured in three parts: lighting 
control type, illuminance set points and daylight illuminance on the sensor.  
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Figure 6: Daylight depending control type 

Different modes of artificial lighting control are implemented in the TRNSYS building model:  

¶ always on (no daylight control) 

¶ A hysteresis control, where an upper threshold and a lower threshold are defined by the user. This 
control provides only control signals of 0 or 1. 

¶ A linear dimmer, where the artificial lighting contribution ideally compensates insufficient daylight 
availability to match the set illuminance. A minimum operation ratio has to be provided by the user, 
the value never drops below this ratio during operation time. 

¶ A combination of mode 2 and 3. This control allows turning off the artificial lighting during operation 

     

Figure 7: Artificial lighting control, hysteresis control (left), dimming control (right) 

The determination of the illuminance by using a daylight factor D is a very rough method, but the simplest 
option. The illuminance for control E_i (t) is calculated by multiplication of the horizontal outdoor illuminance 
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E_a (t) with the daylight factor. The outdoor illuminance is calculated within Type 56 using new kernel 
routines. 

A second option is passing illuminance values by reading in values obtained by other programs, 
measurements and calculated by other TYPES, respectively. 

The third option applies the integrated daylight simulation based on the DaySIM method. The mean 
illuminance of up to four geometric defined sensor positions is used for control. The integrated DaySIM 
method is presented in section 4.2. 

Several outputs have been added related to daylight depending control (NType 405 ï 432) such as daylight 
illuminance, daylight autonomy, etc.  

4.1.6. Airnode ï Gains 

The gain definition dialog of airnodes has been revised and provides a good overview of the defined gains.  

 

Figure 8: Gain/losses dialog of airnodes 

A second scale can now be defined for each gain. For example, a weekly schedule for occupation can be 
defined as scale1 and annual schedule containing a reduction to 50% in vacation time can defined as 
scale2. The resulting schedule is the product of both scales. If one scaling factor is needed only the second 
scaling factor should be set to 1.  

Since gain types can now be defined related to the reference floor area, a multiplication factor ñfraction of 
airnode reference floor areaò is added. If this factor is set to 1, the gain is multiplied with whole reference 
floor area. If e.g. the gain should refer to 30 % of the floor reference area only the ñfraction of airnode 
reference floor areaò has to be set to 0.3. 

For gains of artificial lighting (gain category = lights), a daylight depending control can be added. This 
prevents unnecessary internal gains due to artificial lighting when natural daylight is sufficient. If the daylight 
depending control is switched on, a previously defined daylight control type can be selected. 
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4.2. Integrated daylight simulation 

TRNSYS 18 offers the option to perform an integrated daylight simulation based on DaySIM. DaySIM is a 
validated, radiance based daylighting analysis software that models the annual amount of daylight in and 
around buildings. (daysim.ning.com, www.radiance-online.org). 

According to the DaySIM approach daylight coefficients for every sensor point are generated in a 
preprocessing step based on the geometry and material definitions in a radiance format. During the 
simulation the daylight coefficients are used to calculate the illuminance on the sensor points.  

The daylight model is based on the same 3D geometric data as the thermal model. Therewith, a 3D thermal 
model is the starting point. The following shows the basic steps in TRNBuild for daylight simulation: 

Definition of radiance materials 

Definition of daylight mode of thermal zone  

Definition of daylight sensor points  

Generation of radiance files  

Daylight related outputs 

4.2.1. Definition of radiance materials  

For a daylight simulation radiance material names have to be assigned to construction types. For opaque 
construction types it is assumed that the visible light absorptance is equal to the solar absorptance. Therefor 
no additional daylight properties data is required. 

For windows, the window type dialog has been extended for defining optional daylight properties by 
radiance material names. A radiance material name is assigned for two states of the window: shaded and 
unshaded 

For selecting names click on the button ñopen radiance material fileò, search for an appropriate material 
and copy the name e.g. glass_80 into the input text box. The material ñglass_80ò represents a glazing with 
a visible light transmittance of 80 %. The user can add missing radiance materials to the library. (There are 
data bases for radiance materials available e.g. www.lighting-materials.com/learn.)   
Note: The syntax of the radiance material file described in the file header has to be met!  

To help selecting the radiance material of the unshaded state, the visible transmission for daylight related 
to the glazing ID is displayed.  

If a window type has no operable shading device at all, the radiance material file for unshaded should be 
used for shaded as well. 

If no detailed information is available for the shaded state, the visible light transmittance multiplied by a 
shading factor might be used as a first guess. 

Note: The visible transmission for daylight do not represent the entire visible range, owing to the spectral 
sensitivity of the human eye, which means that it differs from the characteristic used by the 2-band thermal 
model. In most cases, the visible light transmittance for daylight is given in publications and is stored in the 
glazing data base (see section 4.1.3). 

http://www.radiance-online.org/
http://www.lighting-materials.com/learn
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Figure 9: Window Type manager ï optional daylight properties 

##########################################################  

### radiance material file  

############## ############################################  

# 

# syntax description:  

# '#'       -  to start a comment lines  

# 

# each material description starts with a line: void material name  

# with  

#   void      -  key word for defining a radiance material  

#   material  

#             -  glass (transparent material)  

#             -  plastic (opa que material with uncolored highlights)  

#             -  metal (similar to plastic, but specular highlights are modified by é 

#             -  mirror (used for reflecting planar surfaces)  

#  name       -  referenced   for TRNSYS Type56 daylight material definition  

# 

# see material syntax in each section  

# see also http://radsite.lbl.gov/radiance/refer/ray.html  

##########################################################  

 

###########  glazing #####################################  

# glass_ syntax description : #############################  

#   void glass name  

#   0 0 3 transmissivity_red transmissivity_green transmissivity_blue  

 

éé. 

 

# glass_80  

# visual transmittance: 80%  

# visual trans missivity: 87.15%  

void glass glass_80 

0 

0 

3 .8715 .8715 .8715  

Figure 10: Window Type manager ï radiance material file 
































