
Accepted Manuscript

Title: Building integration of domestic solar combi-systems:
the importance of managing the distribution pipework

Authors: Ilektra Kefalloniti, Eleni Ampatzi

PII: S0378-7788(17)30752-1
DOI: http://dx.doi.org/doi:10.1016/j.enbuild.2017.03.006
Reference: ENB 7430

To appear in: ENB

Received date: 4-4-2016
Revised date: 28-2-2017
Accepted date: 2-3-2017

Please cite this article as: Ilektra Kefalloniti, Eleni Ampatzi, Building integration of
domestic solar combi-systems: the importance of managing the distribution pipework,
Energy and Buildings http://dx.doi.org/10.1016/j.enbuild.2017.03.006

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

http://dx.doi.org/doi:10.1016/j.enbuild.2017.03.006
http://dx.doi.org/10.1016/j.enbuild.2017.03.006


 
 

1 
 

Building integration of domestic solar combi-systems: the importance of managing the 

distribution pipework 

Ilektra Kefallonitia, Eleni Ampatzib 

 
a
 Welsh School of Architecture, Cardiff University, UK 

 b Welsh School of Architecture, Cardiff University, Bute Building, King Edward VII Avenue, Cardiff, CF10 3NB, UK 

 

Abstract 

This paper examines the inextricable link between the performance of solar combi-systems coupled with under-floor 

radiant heating and the architectural design of buildings where such systems may be used. It focuses on the impact of 

building fabric, area and rooms’ layout on both the system‘s performance and thermal comfort. The building integration of 

the distribution pipework is sensitively examined through an experimental analysis of a case study; a residence in South 

Europe, using dynamic thermal simulation and numerical modeling. It is found that pipe losses - regarded both as energy 

wastage and heat gains to the space - can be significant but also controlled if the pipe network is carefully planned. The 

results show that collector loop losses can be comparable to tank losses for most of the year or even higher in some 

months, and that the management of the collector loop piping length can be more effective in controlling these losses than 

improving the pipes’ insulation. The analysis further shows that there are times when distribution losses have the potential 

to cause noticeable local overheating e.g. long piping length or piping route passing through narrow spaces like corridors 

and lobbies.  
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