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PED Design Options and HP System Topology
(IEA HPT A61)
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HVAC System —
GW-HP for SH + DH for DHW
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HP Performance (Monitoring)
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Space Heating Demand
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Building Level -
Space Heating Demand
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Many unknowns remain ...
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DWH - Monitoring
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DHW Demand and Distribution Losses ® Heat Meter
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SH + DHW — uncontrolled heat
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TRL (zum zentralen WT) / [°C]
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SH: space heating
DHW: domestic hot water
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Flow and Return Temperatures
Project — IBK Vogelebichl (NHT)
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Dermentzis G., Ochs F., Franzoi N.,

Four years monitoring of heat pump, solar
thermal and PV system in two net-zero
energy multi-family buildings, 2021,
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Improvement of the FWS bypass control
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Building Level DHW — Monitoring

e Design:251/d /P @ 60 °C (energy equivalent)
* Tapping profile acc. to 16147
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m’ / [kg/s]

DHW Tapping Profile and Time Step

EN 16147 (,M“ 4 Persons) 5.845 kWh/d @ 45 °C
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DHW — Simulation - Tapping profile and simulatneity
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Simulink Model 4 x 5 flats with dec. DHW-HX
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Modelling Approaches and Dynamic Simulations

Building + HVAC == B

»”
/ Multi-apartment buildings and hydronic systems for Space Heating and Domestic Hot
( Water (2-pipe system with decentral Heat Transfer Stations (HTS))
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Sensitivity analysis:
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Complex hydronic systems in multi-
apartment buildings: modelling approaches
and dynamic simulations
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Conclusions and Outlook

* High performance buildings prerequisite for achieving PED
* Large degree of freedom of Design Parameters for (PE)Ds.

» HP System Topology significantly influences the system performance
e Central (district level) : e g
* Decentral (building level) Google Earth
* Semi-central (booster-HP, medium T loop)

* Building level heating system has significant influence on the required temperature level and thus storage and
distribution losses and heat pump efficiency

e 4p-Circulation
e 2+2 p FWS
 2p HTS ...

* Significant contribution of DHW and strong coupling between SH and DHW

e Detailed Simulation of PED remains a challenge
* Dynamic building simulation with single/multi —zone building models
* DHW tapping profile with time shift to consider simultaneity (alternatively DHWCalc)

... further work to be done ...
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Thank you ...
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