
HAL Id: hal-02357168
https://hal.archives-ouvertes.fr/hal-02357168

Submitted on 9 Nov 2019

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Design, construction and analysis of a thermal energy
storage system adapted to greenhouse cultivation in

isolated northern communities
Paul Piché, Stéphane Gibout, Didier Haillot, Cédric Arrabie, Jean-Pierre

Bedecarrats, Daniel Rousse, Xavier Py, Nicolo Giordano, Jasmin Raymond

To cite this version:
Paul Piché, Stéphane Gibout, Didier Haillot, Cédric Arrabie, Jean-Pierre Bedecarrats, et al.. Design,
construction and analysis of a thermal energy storage system adapted to greenhouse cultivation in
isolated northern communities. International Symposium of Labex DRIIHM - Inter-Disciplinary Re-
search Facility on Human-Environment Interactions - ANR-11-LABX-0010, Oct 2019, LYON, France.
�hal-02357168�

https://hal.archives-ouvertes.fr/hal-02357168
https://hal.archives-ouvertes.fr


Interna�onal Symposium of Labex DRIIHM - 2019
Inter-Disciplinary Research Facility on Human-Environment Interactions - ANR-11-LABX-0010

7-9 October 2019 - ENS Lyon (France)

A 
so

lu
tio

n…

Pr
el

im
in

ar
y 

re
su

lts

Th
e 

Pr
ob

le
m

…
Th

e 
G

re
en

ho
us

e
Design, construction and analysis of a thermal energy 
storage system adapted to greenhouse cultivation in 
isolated northern communities 
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• Located at Kuujjuaq (Quebec, 58°N latitude)
• Built in 2012
• Surface area of 140 m2

• Polycarbonate casing
• Growing season from June to September (without heating system)
• In 2016, about one ton of vegetables were harvested

During the growing season, the day-night temperature difference is unfavorable 
to plant growth:
• the temperature rises too high during the day à Need to extract heat from 

the greenhouse to the outside
• and drops too low at night à It would be necessary to provide heat

Store excess heat and release it when useful!

Comparison of two periods with the same outside 
temperature ① and solar irradiation ②:
• Blue: without storage system
• Red: with storage system

Ø Inside temperature ③ variations are reduced, 
reducing the negative impact of extreme 
temperatures on growth!
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About 40 tons of rocks.
Construction from mid-October to the end of November. 

During overheating, the hot air extracted 
passes through the storage system, gives 
up part of its heat à Charge Phase

During the night, the cold air passes 
through the stock to be heated à
Discharge phase

Charge Phase:
The temperature of the 

rock increases 

Discharge Phase:
The temperature of the 
rock decreases 
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