Accepted Manuscript

BUILDINGS

o etermabues oreal deveted s mvesbysts.
o ooy e o ey i bk

Title: Impact of plants occultation on energy balance:
Experimental study

Authors: Kenai Mohamed-Amine, Libessart Laurent, Lassue
Stephane, Defer Didier

PII: S0378-7788(17)32549-5

DOI: https://doi.org/10.1016/j.enbuild.2017.12.024
Reference: ENB 8217

To appear in: ENB

Received date: 28-7-2017

Revised date: 31-10-2017

Accepted date: 11-12-2017

Please cite this article as: Kenai Mohamed-Amine, Libessart Laurent, Lassue Stephane,
Defer Didier, Impact of plants occultation on energy balance: Experimental study,
Energy and Buildings https://doi.org/10.1016/j.enbuild.2017.12.024

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.2017.12.024
https://doi.org/10.1016/j.enbuild.2017.12.024

Impact of plants occultation on energy balance: Experimental study

Kenai Mohamed-Amine®<", Libessart Laurent®, Lassue Stephane®, Defer Didier®

8YNCREA-Ecole des Hautes Etudes d’Ingénieur,LGCgE, F-59000 Lille, France
bUniv. Artois, EA 4515, Laboratoire de Génie Civil et géo-Environnement (LGCgE), F-62400 Béthune, France

¢ Institut National des Sciences Appliquées, Laboratoire Matériaux et Durabilité des Constructions (LMDC), F-

31077 Toulouse, France

“Corresponding author: Mohamed-Amine Kenai, INSA, 135 avenue de Rangueil, 31077 Toulouse Cedex 4,
France, amine.kenai@gmail.com, Phone number: +33 6 98 50 77 49

Highlights:
- Evaluating the impact of plants obscuration on energy performance of a vertical wall.

- Experimental focus on the coverage rate thermal impact of a vegetalized wall.
- Determination of the foliage coverage rate by an image analysis process.

- Experimental analysis of the effects of “deciduous/evergreen” plants according to seasons.

Abstract
This paper presents the results of the validation of an experimental method for studying the thermal
benefits of green fagades. The main aim is to evaluate the impact of plants occultation on energy
performance of a vertical wall in the temperate climate of the city of Lille in northern France. An
experimental platform consisting of three identical prototypes (three boxes as thermal labs) has been
designed and instrumented. Each prototype has been highly insulated from each faces except from
the vertical southern wall which was realized with a poor thermal conductivity material. The
following measurements were taken: ambient temperature (outside and inside thermal labs), external
and internal surface temperatures of southern walls, heat fluxes transferred through south verticals
walls (reference and vegetalized walls), solar incident radiation and wind velocity variation under
instantaneous real climatic conditions. This enabled the analysis of the variation of energy balance
according to the presence or not of a shading effect on the south vertical walls as well as their

coverage rate. Several tests were performed on the three experimental thermal labs by imposing a
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