
 

  

IEA SHC TASK 66 | SOLAR ENERGY BUILDINGS  

 

 

Definition of Reference  
Solar Energy Buildings 
Part 1 of 2 

 

 



 

 

Definition of Reference  
Solar Energy Buildings 
Part 1 of 2 

 

This is a report from SHC Task 66:           
Solar Energy Buildings 
and work performed in Subtask A: Boundary 
conditions, KPIs, definitions and 
dissemination 
 

 

Author/Editor: 
Markus Peter, dp-quadrat / Steinbeis Innovationszentrum (SIZ) energieplus 
Dominik Bestenlehner, IGTE University of Stuttgart, Germany 
 
October 2022 
Report number D.A4 
 
The contents of this report do not necessarily reflect the viewpoints or policies of the International Energy Agency (IEA) 
or its member countries, the IEA Solar Heating and Cooling Technology Collaboration Programme (SHC TCP) 
members or the participating researchers. 
 
Cover photo credit Jenni Energietechnik AG, 100% solar-heated multi-family building in Oberburg, Switzerland 



 

  

Solar Heating & Cooling Technology Collaboration Programme (IEA SHC) 
The Solar Heating and Cooling Technology Collaboration Programme was founded in 1977 as one of the first 
multilateral technology initiatives (“Implementing Agreements”) of the International Energy Agency.  

 
Our mission is “Through multi-disciplinary international collaborative research and knowledge exchange, as well 
as market and policy recommendations, the IEA SHC will work to increase the deployment rate of solar heating 
and cooling systems by breaking down the technical and non-technical barriers.” 

 
IEA SHC members carry out cooperative research, development, demonstrations, and exchanges of information 
through Tasks (projects) on solar heating and cooling components and systems and their application to advance 
the deployment and research and development activities in the field of solar heating and cooling. 

 
Our focus areas, with the associated Tasks in parenthesis, include: 

• Solar Space Heating and Water Heating (Tasks 14, 19, 26, 44, 54, 69) 
• Solar Cooling (Tasks 25, 38, 48, 53, 65) 
• Solar Heat for Industrial and Agricultural Processes (Tasks 29, 33, 49, 62, 64) 
• Solar District Heating (Tasks 7, 45, 55, 68) 
• Solar Buildings/Architecture/Urban Planning (Tasks 8, 11, 12, 13, 20, 22, 23, 28, 37, 40, 41, 47, 51, 52, 56, 

59, 63, 66) 
• Solar Thermal & PV (Tasks 16, 35, 60) 
• Daylighting/Lighting (Tasks 21, 31, 50, 61) 
• Materials/Components for Solar Heating and Cooling (Tasks 2, 3, 6, 10, 18, 27, 39) 
• Standards, Certification, and Test Methods (Tasks 14, 24, 34, 43, 57) 
• Resource Assessment (Tasks 1, 4, 5, 9, 17, 36, 46) 
• Storage of Solar Heat (Tasks 7, 32, 42, 58, 67) 
 
In addition to our Task work, other activities of the IEA SHC include our: 

 SHC Solar Academy 
 Solar Heat Worldwide, annual statistics report 
 SHC International Conference 

 
Our members 

Australia European Copper Institute SICREEE 
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Belgium Germany South Africa 

Canada International Solar Energy Society Spain 

CCREEE Italy Sweden 

China Netherlands Switzerland 

Denmark Norway Turkey 
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European Commission SACREEE  

 
 

For more information on the IEA SHC work, including many free publications, please visit www.iea-shc.org.  

http://www.iea-shc.org/
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1 Executive Summary 
In subtask A of the SHC Task 66 “Solar Energy Buildings”, definitions for reference buildings, building blocks 
and/or communities shall be elaborated to enable 

• a comparison of different energy supply concepts on the basis of clear and comprehensible boundary 
conditions, 

• the elaboration of reasonable energy supply concepts for typical buildings, building blocks and/or 
communities in the participating countries based on representative samples, 

• the validation and calibration of simulation models based on representative samples. 

Each Task 66 participant may define one or more country-specific reference building(s) for each of the country-
relevant building types (single family, multi family, block, community) and related heating system(s).  

This document serves as a guideline, indicated as “Part 1”, and provides a spreadsheet file for the definition of the 
characteristics of the country-specific reference buildings, building blocks and/or communities. This spreadsheet 
is indicated as “Part 2”. 

 

2 Introduction 
The country-specific reference, example and country-representing buildings defined by Subtask A shall serve as 
basis for comparing different implementations of buildings of the same building type, e. g. single-family or multi-
family houses, within and between countries participating in Task 66. 
Explanations of the purpose and intention of using country-specific reference, example and country-representing 
buildings can be found in Annex A. In practice, different building types are represented by different shapes, sizes 
and energy performances. 
The purpose of this document is to describe an evaluation method intended to enable comparisons between 
buildings, building blocks and/or communities (municipalities) consisting of the defined building types within and 
between the participating countries. The comparisons should focus on different variants of particular buildings, 
building blocks and/or communities that are documented by measurements, mimic by simulation or represented 
by a combination of both. 
The evaluation and comparison aim on the thermal performances and thermal behavior of the buildings 
concerned and their energy supply systems. Wherever applicable, the comparison shall base on the Key 
Performance Indicators (KPIs) defined by Task 66, refer to document <<Task66_D.A2_KPIs for SEBs.pdf>>. 

 

3 Definition of country-specific reference, example and 
country representing buildings 

In compliance with the agreement among the task members on specifying country-specific reference, example 
and country-representing buildings, each country defines country-relevant building types like single-family and 
multi-family houses, building blocks and/or communities including their energy supply systems. The buildings 
might be defined alternatively,  
a) derived by simulation (country specific reference buildings) or 
b) based on measured entities (example buildings).  
To increase the benefit of the evaluation, simultaneously focusing on country-representing buildings is 
advantageous. For comparisons by means of simulation in addition typical user behavior has to be specified. The 
template belonging to this document (Task66_D.A4_Definition of Reference SEBs_Part2of2.xlsx, see annex B 
and separate excel-file) lists characteristic properties and values regarding the thermal performance, e. g. 
characterized by U-values and the Solar Heat Gain Coefficients (SHGC-values) of windows as well as the kinds 
of energy supply and distribution systems. 
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4 Evaluation and comparison procedure to be applied 
by each country/participant 

For evaluation and comparison of the energetic and ecological performances of different buildings and unlike 
building types within a country and between the participating countries, each country has to define and work out 
the following points and fill in the corresponding template. 

1. Definition of country-specific buildings, building blocks and/or communities and/or other country-relevant 
building types, e. g. single-family buildings, multi-story residential buildings and building blocks. In most 
cases, one country-representing building per building type should be sufficient. However, the definition of 
additional entities is possible. 

2. Definition of country-specific heating, cooling and any other kind of relevant HVAC (heating, ventilation and 
air conditioning) system for space heating and cooling and for domestic hot water preparation. 

3. Definition of country-specific operating conditions like set points, threshold temperatures, gains and loads 
and relevant appliances. 

4. Definition of country-specific climatic conditions. In most cases, one set of weather data should be sufficient. 
The statement of additional weather data is possible. 

5. Definition and simulation of country-relevant variants of the defined buildings, e. g. with respect to changed 
U-values and/or SHGC-values and/or operating conditions. In addition, the impact of changes in energy 
supply, distribution and emission systems and energy-related features like solar thermal collectors or 
photovoltaic systems should be examined. 

Evaluation and comparison on the basis of key performance indicators KPI defined by Task 66, refer to 
document << Task66_D. A2_KPIs for SEBs.pdf>>. 

1. Calculation/simulation of the selected cases defined in item 1. to 5. on a yearly basis with a resolution of at 
least quarter-hourly time steps. 
Each participant chooses the calculation method or software used. The calculation method or software shall 
be capable to determine performance indicators to derive the defined KPIs. 

2. Generation and documentation of calculated/simulated results in yearly and monthly resolution. 
Supplementary weekly and daily results are appreciated. 

3. Relating the results from 1. and 2. to the number of inhabitants, useful and heated/cooled area and other 
references to calculate the defined KPIs. 

4. Assessing of country-specific reference, example and country-representing buildings based on documented 
KPIs. 

 
Finally, summarizing the results and defining “best practices” for each country. 
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5 Documentation of examined buildings by each 
country/participant  

The documentation of country-specific reference, example and country-representing buildings is carried out in the 
template, file <<Task66_D.A4_Definition of Reference SEBs_Part2of2.xlsx>>. 
The template is intended for both, buildings originated from measurements and buildings model by simulation. 
The template serves for documentation of the examined buildings and relevant parameters but also summarizes 
important backgrounds and parameters necessary for simulation. 
The content of the template might be adjusted, extended and/or changed regarding the work of Subtask B and 
Subtask C. 

Each participant (country) should report measured and/or simulated results of all buildings and respective variants 
that have been examined. 
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6 Annex A: Presentation 
Task66A_M3_Def_Bui_Praes1.pdf 
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7 Annex B: Template “Task66_D.A4_Definition of 
Reference SEBs_Part2of2.xlsx” 
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