Evaluation of innovative heat pump
concepts for multi-family houses

Monitoring data — A study of advantages
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Delivering what is promised

Increase Understanding

Measuril
Operational Errors

Monitoring Analysis Compare Systems

Model System & Verification
Lessons learned
Application of results

Application of knowledge

Kleefkens O, Riviere P, Nowak T, Zottl A, Lehmann A, Polyzou O, et al. SEasonal PErformance factor and MOnitoring for heat pump systems in the
building sector SEPEMO-Build Final Report 2012.

Miara M (Frauenhofer). Analysis and Evaluation of Heat Pump Efficiency in Real-life Conditions Authors : 2010.

Dr Hughes D (Graham EM. Monitoring of Non-Domestic Renewable Heat Incentive Ground-Source and Water-Source Heat Pumps. 2016.
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Nordman R, Nowak T. SEasonal PErformance factor and MOnitoring for heat pump systems in the building sector SEPEMO-Build -
Position paper on heat pump SPF 2012.
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Zakula T, Gayeski NT, Armstrong PR, Norford LK, Program BT, Dhabi A. Variable-speed heat pump model for a wide range of cooling
conditions and loads. HVAC&R Res 2011;17:5:670-91. doi:10.1080/10789669.2011.607745.
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Goals
SPF Measurements

- Borehole

Temperature
development

- Comparison to

CO2 Borehole

- Modelling
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to SH Tank

to DHW
Tank

Sensor

placement

0 Peaks
COP = ;’TOd'HP = - Time shift
eLHP - Valve switch

9 Incentive DRH. Domestic Renewable Heat Information for applicants and installers about metering for payment. 2014.
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System Boundaries
Understanding

Purpose

Resolution
Evaluation




-  SEPEMO, GRAHAM,
Frauenhofer, RHI

- Data
- Limited availability
- Retrofitting

problems
- ldentify errors
- Understand system

energy performance evaluation of ground source heat pump systems Author : 2017.

Setup dependant on
purpose

Thorough planning
necessary

Bourgarel S, Prof. Maréchal F, Dorer V, Prasanna A, Weber R. Iterative simulation and optimization approach for



Planning
monitoring
setup

Data
analysis




Planning
monitoring
setup

Conclusion

Data
analysis




Monitoring:
identify errors/understand system/Model

Limited availability of monitoring data:
Retrofitting problematic

Setup dependant on purpose

-> good / thorough planning necessary

Future work:

-generalized methods for incomplete data handling
-expand guidelines to other heat pump systems
-Tiechestrasse design optimization

Bourgarel S, Prof. Maréchal F, Dorer V, Prasanna A, Weber R. Iterative simulation and optimization approach for
energy performance evaluation of ground source heat pump systems Author : 2017.
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Definitions

Level of detail
Purpose : Colour
required

Calculate SPF

Operational improvements
& Installation errors

Understand & compare
Model

Low Green
Medium Yellow (light)
Medium Yellow (dark)




Qsy Qac
T Hard to Measure but
Bwldmg/ 0 important for:
Floor Heating ~ Comparison
- Understanding
- Modelling

Heat balance

QLOSS

dTp : . :
Zom = Qsyg + Qac — QLoss

m*cp* q



Parameter

definition &
mass flows

doi:10.1016/j.energy.2017.03.137.

Goals?

PV cover factors
PV vs PVT
comparison

PV total produced
Modelling

<

Prasanna A, Dorer V, Vetterli N. Optimisation of a district energy system with a low temperature network. Energy 2016:1-17.



Comparability?

System Demand vs production
Boundaries

Energy balance?

. Mass flow + temperatures >

Purpose
Resolution
Granularity

Power / Energy
Parameter definition
Error calculation




Delivering what is promised

Monitoring
Analysing
Evaluation

Lessons learned
Installation guide lines
Higher concept ambitions

Application of knowledge
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What? Why?

to HP SEPEMO
SPF H2-H4

Borehole « P_Pump
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