
Renewable Energy Simulation

The libraries Solar Electricity and 
Solar Thermal Systems contain 
the main models and data for 
the simulation of photovoltaic 

modules, inverters and solar thermal compo-
nents. Several thousand parameter sets for 
the one-diode model cover nearly all com-
mercial PV modules in the INSEL database.

A parameter fi t algorithm extracts the six 
parameters from manufacturers‘ datasheets 
or fl asher data to calculate the voltage-
current characteristics for all meteorological 
conditions. With the help of the one-diode 
model curves the operating points of a PV 
generator can be simulated very accurately. 

Simulation of the characteristic curves can 
answer detailed questions such as: What 
are the advantages of pre-sorting modules? 
How much yield losses can be expected if 
the nominal power of the inverter is less than 
ideal? How big is the effect on effi ciency of 
different module mountings? How good is 
the performance of new thin-fi lm technolo-
gies in weak-light?

All kinds of PV generator connections are 
possible and shading of individual modules 
can be researcheded in detail. Batteries, 
charge controllers, wind turbines, electrolyz-
ers, fuel cells, heat pumps and many other 
electrical and thermal energy systems can 
also be simulated.

Photovoltaics, Solar Heating and Cooling

INSEL® is a blockdiagram
simulation system for program-
ming applications from the 
entire renewable energy sector.

INSEL is mainly designed for engineering 
and other fi rms working on large and 
complex energy projects and is ideal for 
use in research and education.

INSEL offers users ready-made simulation 
models for a quick start. But users can 
design completely new models for all 
kinds of system applications with the help 
of the comfortable and powerful INSEL 
graphics editor. In addition, INSEL offers a 
unique interface for the extension of the 
block libraries in programming languages 
like Fortran and C/C++.
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Highlights

 Synthesis of Meteorological Time Series

 Simulation of Photovoltaic Systems

 Solar Thermal Systems

 Dynamic Building Simulation

 Component Databases

 Block Reference Manual and Tutorial

Integrated Simulation Environment Language
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The big palette of INSEL blocks can be 
combined with all MATLAB® & Simulink® 
features and offers a huge repertoire 
of model components for a variety of 
simulation applications.



Highly efficient statistic models use the 
monthy means to generate time series in 
hourly resolution of arbitrary length. The 
time series of solar radiation and ambient 
temperature are vaidated with measured 
data from all continents.

The statistic of the time series has an  
excellent correlation with monitored real 
data. Hence, INSEL offers a good basis  
for the calculation of energy yields from 
solar energy systems.

Meteorology  The Worldwide Weather Database

Nearly every simulation of a 
solar energy system starts with 
the need for meteorological 
data for the location of a project. 

INSEL offers several algorithms to work with 
these data in the Solar Meteorology library.

The library contains a database for 2000 
locations wordwide including monthly mean 
values of global radiation, temperature, 
wind speed, humidity etc.
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Building Simulation with INSEL 4D

Consultancy, Infos and Orders: Technical Details

The latest new development in 
INSEL is a library for dynamic 
building simulation. INSEL can 
calculate an annual energy 

demand profile for heating and cooling with 
arbitrary time resolution on the basis of 3D 
geometry data from SketchUp or urban 
CityGML geometries, for instance. A special-
ity of the new library is the highly modular 
structure of all components which make up 
a building. 

Every individual wall is simulated dynamical-
ly and all variables of the simulation model 
can directly be accessed. Thus, detailed 
building physics problems can be solved.  

On the other hand, the modular blocks  
can be coupled with 3D geometry data  
from BIM- (Building Information Modeling) 
or city modeling world. Complete city  
quarters can be simulated dynamically  
and the most important topics of energy 
management can be investigated. 

For example, feed-in of decentralized 
renewable energy, or the use of a building‘s 
thermal mass to create flexibility. It is also 
possible to create energy certificates follow-
ing the German standard DIN 18599.

Applications

 Energy Meteorology
 Photovoltaic Systems
 Grid-connected Systems
 Stand-alone Systeme
 Solar Thermal Heating and Cooling
 Dynamic Building Simulation
 Urban Systems from CityGML

Compatibility

 All Windows Versions
 Mac OS X und Linux
 MATLAB & Simulink
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