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Conventional And Renewable eNergy Optimization Toolbox

What is it made for?

Bernd Hafner
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CARNOT

• What is it

• Library structure

• Examples

• Helpfiles

• Internal structure

• Development group

• Where to find it
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CARNOT Toolbox – What is it ?

• Matlab-Simulink Blockset for simulation of
• HVAC systems

• Solar systems (thermal & electric)

• Buildings

• Functions for solar position, fluid properties, fluid flow 
and heat transfer characteristics (Reynolds, Grashof, Prandtl, …)

• Published as open source under BSD license

• Compatible with other Matlab Toolboxes
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CARNOT – What is it ?

Strength

• Model Based Development using the Matlab features for 
requirement engineering, 
MIL / HIL / SIL, 
code generation and testing



P
ag

e 
5

2
2

/0
6

/2
02

3

C
ar

n
o

t 
2

0
2

3

CARNOT – What is it ?

Carnot 8.0 for Matlab R2021b
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CARNOT – Library Structure

Electric load
Hot water load
Building models
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CARNOT – Example of a (very simple) heating systems

Energy flow information is 
transferred by Simulink 

buses



P
ag

e 
8

2
2

/0
6

/2
02

3

C
ar

n
o

t 
2

0
2

3

CARNOT – Examples

Many blocks allow to
change parameters and 

save them as a parameter
file
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CARNOT - Helpfiles
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CARNOT - Helpfiles

for MATLAB Simulink R2021b ©
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CARNOT - Helpfiles
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CARNOT - Helpfiles

Helpfiles and summary are created („publish“)  automatically using the Carnot folder structure
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CARNOT – Internal Structure : Verification

verification is correct for Matlab R2018b, R2020b, R2021b
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CARNOT – Internal Structure : Version Manager
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Carnot – Where to find it?

https://de.mathworks.com/matlabcentral/fileexchange/68890-carnot-toolbox

https://www.fh-aachen.de/forschung/solar-institut-juelich/carnot/

Email: carnot@sij.fh-aachen.de

https://www.gomatlab.de/carnot-toolbox-f108.html

https://de.mathworks.com/matlabcentral/fileexchange/68890-carnot-toolbox
https://www.fh-aachen.de/forschung/solar-institut-juelich/carnot/
mailto:carnot@sij.fh-aachen.de
https://www.gomatlab.de/carnot-toolbox-f108.html
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Carnot – Where to find it?

https://fh-aachen.sciebo.de/index.php/s/0hxub0iIJrui3ED?path=%2F

https://fh-aachen.sciebo.de/index.php/s/0hxub0iIJrui3ED?path=%2F
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Thank you for your attention
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CARNOT – Library Structure

Fluid properties
Basic thermal models

Solar position & radiation
Heat transfer functions
Pressure drop functions
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CARNOT – Library Structure

Bang bang control
Timers
Sensors

Radiator thermostat
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CARNOT – Library Structure

Pumps
Valves
Pipes
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CARNOT – Library Structure

Displays
Loggers
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CARNOT – Library Structure

Solar thermal collectors
PV-Generators
Cogeneration

Heat Exchangers
Heat Pumps

Building ventilation
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CARNOT – Library Structure

Water store models
Ice store
Battery
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CARNOT – Library Structure

Debugging
Realtime

Unit conversion
Counters
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CARNOT – Library Structure

Simple weather model
Weather form file

Solar position
Solar radiation calculation
(fixed or tracked surface)
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CARNOT – Examples

Examples of
(almost) every block
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