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operation and control aspects
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research project „Sol4City“
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research project „Sol4City“
focus

● Using renewable energies

(100 % cooling, 85 % heating, 60 % electricity)

● Choose best heat source: solar heat, PV, outside air

● PCM storage  zur Lastentkopplung (“Eisspeicher”)

● Low temperature heat networks (“cold district heat”)

● Decentral heat pumps

● Decentral heat storage with reduced heat losses
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Ice storage system with solarthermal air-brine-collectors

https://www.viessmann-schemes.com/
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Cold District Heat
Field plant 2 with accessability of heat sources

ice storage
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Cold district heat
Field plant 2
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Hydraulic scheme & scope of control

IEA SHC Task 66 Industry Workshop | Oktober 2023 | Graz | Ralf Dott

ice storage

regenerative 
heat source

heat pump

hot water buffer

system integration

cold water buffer
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Cold district heat
Field plant 2

● buildings operate 

independently

● switching

heating <XOR> cooling

central per building

(seasonal load)

● most simple concept 

in the building

● central heat network 

supplies heat source/sink

● minimum temperature 

control centrally in the 

district network
cold network

heat pump

cooling HX
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Control methods + controller development
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https://www.viessmann-schemes.com/
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hydraulic scheme & scope of control
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Development of a system controller
architecture

state machine

source management

actuator handling

choosing operating mode
control signals for actuators

depending on the operating mode

hydraulically independent - standardised project specific adaptable

load management HP controlPre-processing …

Vitocontrol 

source management
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Testing of the system controller
Simulink & PLC

Unit test

Generation of test 
cases per function & 
operation mode
with predefined 
exceptions 

Development of an 
automated testbench

MiL test

Testing the controller 
logic with a replication 
of the energy system
in Simulink

Testing the PLC Code 
integrated in the PLC 
PowerShell

HiL test Field test

Currently monitoring 
the behavior of the 
control strategy under 
real conditions

Test cases1

Vitocontrol ICE

SiL test

Process model

PLC 
Code

PLC 
Code

PLC 
Code

Vitocontrol ICE

Testing the PLC Code 
integrated in the final 
hardware
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Thank you for your attention!

Financial supportProject Partners

Universität Stuttgart, Institut für Gebäudeenergetik, 

Thermotechnik und Energiespeicherung (IGTE)

Viessmann Climate Solutions SE

The German partners in the “Sol4City” project are

funded by the Federal Ministry for Economic

Affairs and Climate Protection (BMWK) via the

Project Management Jülich (PTJ) on the basis of

a resolution of the German Bundestag with the

funding code 03ETW019A/B.

The authors are thankful for the support and take

responsibility for the content of this publication.
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