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@ Introduction

The FGZ CDHC-network
Status quo 2020
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* Waste heat supplier

—— Secondary DH-network

Location: Friesenberg, Zurich, Switzerland
Owner: Familienheim-Genossenschaft Zirich
Total nr. of housing units: 2200

Total nr. of residents: 5500

Connected housing units: 1000
Installed heat pump power: 9 MW
Nr. of ground probes installed: 266 at 250m

Start of operation:

2014 with 400 hu, 3,4 MW hpp, 153 probes
Final completion planned:

2050, with 2200hu, 14 MW hpp, 453 probes
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Co-simulation framework in IDA ICE
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Transfer station model

heat pump, hot water storage,
domestic hot water, space heating
secondary side dh—network

Model validation
with measurement data
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Step response test with constant boundary conditions
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Dynamic network simulation with energy market price signal
24h moving average control
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Characteristic diagrams of the step response test
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Investigation of different control strategies with energy spot market tariff
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6 Outlook

“ Possibilities & challenges

Possibilities

= System flexibilities available

= Extra revenues with existing system topology possible

= Numerous optimisation possibilities of the network

= Simulation model for further investigation/optimisation available

Challenges

= System complexity for 5GCDH-networks

= Large number of influencing variables on the system behavior
= Modelling of undirected thermal networks

= Still high work effort for detailed simulation needed

Hermann Edtmayer, SES Conference 2020, Aalborg
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Thank you for your attention!

Contact
Hermann Edtmayer

Institute of Thermal Engineering
Graz University of Technology
+43 (316) 873 7811
hermann.edtmayer@tugraz.at
www.iwt.tugraz.at
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Sector coupling with CDHC Networks

Heat pump operation strategy
» |nstalled electrical power & systems thermal flexibility
= Large industrial heat pumps - no pooling necessary

Power to heat potentials
= Energy spot market

= Use combination of cheap market prices and heat storage capacities
» Grid stability services

» Use installed electrical heat pump power and heat storage capacities

Flexibility potentials
= Peak clipping
= Lower the costs of peak power contract

= Peak power for other applications
= Utilise unused peak power possibilities for e.g. charging stations
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Simulation framework - IDA ICE model

Sub section with transfer station and substitute building
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Validation of substitute building with measurement data
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Regression analysis of the step response
Heat-up, cooldown & energy consumption of the water radiator system

Polynomial fit = forecast function S—
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ToDo's

= Simplified model needs to be assed
= Comparison of high and low detail simulation = how much simplification is possible?
= Work flow needs to be optimized

» Raise degree of automatization
* Improve simulation model for applied studies

* Further investigations regarding system flexiblilities
= Evaluation of the determined KPIs
* Future design of 5GDHC-networks
» Forecasts on revenues & possibilities of business models
* Implementation of Model Predictive Control
= Application of characteristic diagrams and forecast functions
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Results of the step response test
Cool down test, 24°C to 20°C, varying heating systems
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A
Results of the step response test
Heat up test, 20°C to 24°C, with varying heating systems
Heat-up test Heat-up test
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Characteristic diagrams of the step response test
Heat-up, electrical energy consumption of the heat pump
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Characteristic diagrams of the step response test
Water radiator system, heat-up and cooldown time
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