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• Subtask 1: 
– An annotated bibliography of published long-term performance monitoring of larger 

GSHP systems containing 82 publications describing GSHP systems in 17 countries
– 32 GSHP case study projects in 7 countries were monitored and 29 have completed 

the monitoring program and are reported in individual case study reports.
– 2-pager case study summary reports with the 29 completed case studies have been 

compiled (to be published shortly)

• Subtask 2:
– An instrumentation guideline is published
– An uncertainty calculation guideline is published

• Subtask 3: 
– An extended system boundary schema with 6 system levels has been published and  

is implemented on the 32 case studies.
– A list of target groups and corresponding questions has been compiled
– A key performance indicator guideline has been published

Achievements in the Annex Subtasks



Bibliography
82 publications describing long-term 
performance of (larger) GSHP systems 
in 17 countries:

• Nomenclature for performance 
indicators is inconsistent and often 
unclear

• Lack of consensus how to evaluate, 
express and present performance

• Existing performance data far too 
limited to be useful in setting 
performance expectations

• Uncertainty analyses of 
performance indicators - extremely 
rare



Instrumentation Guideline
• An overview of instrumentation typically 

required to measure long-term performance 
of GSHP systems

• Focuses on instrumentation, not methods of 
analysis

• Provides additional information on heat 
meters and distributed temperature sensing 
in GSHP studies

• Addresses measurement intervals and data 
storage

• Discusses challenges of data management 
and some methods to address these 
challenges 

• The guideline is also directly applicable to 
air-source heat pump systems and air-
conditioning systems



Uncertainty Calculation Guideline
• Uncertainty analysis is an important tool to 

help understand the significance of results 
not only for GSHP systems, but from any 
measurement program

• Overview of uncertainty analysis and 
definitions used in uncertainty analysis

• Discusses sensor errors and typical 
specification formats for sensor uncertainty

• Covers uncertainty analysis in calorimetric 
measurements of heat transfer rates as well 
as the internal method

• Focus on calculating performance factors 
over long time periods; however, the theory 
is the same for short intervals

• Guideline is also applicable to air-source 
heat pump systems and air-conditioning 
systems



Key Performance Indicator Guideline
• Identifies and addresses different targets 

groups for performance monitoring
• Introduces the Annex 52 system 

boundary schema
• Defines and explains recommended KPIs 

for different system boundaries
• Examples of KPIs used in the Annex 52 

measurement projects 
• Financial indicators not within the scope
• Several of the KPIs provide material for 

financial indicators and evaluation



Three summarizing publications

+ 27 individual case study reports from 29 buildings

2-page summaries 
for busy people

29 page umbrella report Compilation of 2-page 
summaries of each case study



• 3 guideline documents + 3 task reports + 2-page summaries
• 27 case study reports from 29 buildings
• Total > 1000 pages
• 119 measurement years
• Three sets of open access measurement data series from two 

buildings

In addition:
• 7 journal papers (+ at least one more in progress)
• 11 published conference papers (+2 accepted + 2 in progress)
• 16 magazine articles 
• 10 other related reports and publications

https://heatpumpingtechnologies.org/annex52/documents/

Annex 52 deliverables - Summary

https://heatpumpingtechnologies.org/annex52/documents/


THANK YOU! 
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https://heatpumpingtechnologies.org/annex52/
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