
Accepted Manuscript

Title: Influence of coating soil types on the energy of earth-air
heat exchanger

Authors: Mathias Cuny, Jian Lin, Monica Siroux, Vincent
Magnenet, Christophe Fond

PII: S0378-7788(16)31741-8
DOI: https://doi.org/10.1016/j.enbuild.2017.10.048
Reference: ENB 8068

To appear in: ENB

Received date: 7-12-2016
Revised date: 5-10-2017
Accepted date: 14-10-2017

Please cite this article as: Mathias Cuny, Jian Lin, Monica Siroux, Vincent Magnenet,
Christophe Fond, Influence of coating soil types on the energy of earth-air heat
exchanger, Energy and Buildings https://doi.org/10.1016/j.enbuild.2017.10.048

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.

https://doi.org/10.1016/j.enbuild.2017.10.048
https://doi.org/10.1016/j.enbuild.2017.10.048


Influence of coating soil types on the energy of earth-air heat exchanger 

 

Mathias Cuny1, Jian Lin2, Monica Siroux1, Vincent Magnenet2, Christophe Fond2. 

1 ICube UMR 7357, INSA de Strasbourg, 24 Bd de la Victoire, 67000 Strasbourg, France 

2 ICube UMR 7357, IUT Robert Schuman, 72 Route du Rhin, 67411 Illkirch-Graffenstaden, France 

mathias.cuny@insa-strasbourg.fr 

 

Abstract 

In this paper, a study is conducted to quantify the impact of coating soil types on the energetic performance 

of an earth-air heat exchanger (EAHE). A new numerical modelling based on the finite element method and 

taking thermal properties of soils as inputs is first proposed. Afterwards, the model is validated with 

experimental measurements of temperature in soil and in the EAHE, at the University of Strasbourg in 

France, which contains three different types of coating soils at different parts of the buried pipe. To evaluate 

the energy impact of the different types of coatings soils, numerical modellings are carried out for a typical 

EAHE configuration with these three coating soils along the entire length of the pipe. The obtained results 

show that both the moisture content and the soil type have non-negligible influence on the EAHE’s thermal 

performance. In extreme cases, the difference of energy performance between a sand with a minimum 

humidity and a mix for a maximum humidity, measured in the experimental EAHE, reached 17.4 % for the 

same period. 
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