Accepted Manuscript

BUILDINGS

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

Title: Study of Tubular Daylight Guide Systems in buildings:
Experimentation, modelling and validation

Author: Bruno Malet-Damour Stéphane Guichard Dimitri
Bigot Harry Boyer

PII: S0378-7788(16)30699-5

DOI: http://dx.doi.org/doi:10.1016/j.enbuild.2016.08.019
Reference: ENB 6918

To appear in: ENB

Received date: 2-12-2015

Revised date: 26-7-2016

Accepted date: 4-8-2016

Please cite this article as: Bruno Malet-Damour, Stéphane Guichard,
Dimitri Bigot, Harry Boyer, Study of Tubular Daylight Guide Systems in
buildings: Experimentation, modelling and validation, Energy and Buildings
http://dx.doi.org/10.1016/j.enbuild.2016.08.019

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.2016.08.019
http://dx.doi.org/10.1016/j.enbuild.2016.08.019

Manuscript submitted to Energy and Buildings B. MALET-DAMOUR 2016

<AT>Study of Tubular Daylight Guide Systems in buildings: Experimentation, modelling and
validation

<AU>Bruno Malet-Damour®” ##Email##bruno.malet-damour@univ-reunion.fr##/Email##,
Stéphane Guichard®, Dimitri Bigot?, Harry Boyer?

<AU>

<AFF>%University of La Reunion, Physics and Mathematical Engineering Laboratory for
Energy, Environment and Building (PIMENT) 117, rue du Général Ailleret 97 430 Le
Tampon, France. Phone +262 (0) 692 81 95 96, Fax (+262) 96 28 59

<AFF>Research Institute in Innovation and Business Sciences (IRISE) Laboratory\CESI-
CCIR\CRITT The CESI engineering school, Campus Pro — CCIR 65 rue du Pere Lafosse —
Boite n°4 97410 Saint-Pierre, France

<PA>Physics and Mathematical Engineering Laboratory for Energy, Environment and Building
(PIMENT) University of La Réunion, 117, rue du Général Ailleret 97430 Le Tampon
(France). Tel.: : 06 92 81 95 96.

<ABS-HEAD>Highlights» State of the art on the modelling light pipes performance » A
single experimental database for light pipes performance prediction. » Development of a
model generator based on genetic algorithms » Development and validation of a new
performance prediction model of a light pipe

<ABS-HEAD>ADbstract

<ABS-P>In a concerning global energy context, the construction industry must be able to respond both in
terms of energy management and the comfort of its buildings’ occupants. In this context, innovative devices
using daylighting can provide an obvious answer. The Tubular Devices Guide Systems (TDGS) are innovative
daylighting processes based on light transport. They offer a real response to the diurnal energy consumption
(frequently in tertiary). However, today's design will make tomorrow's building. This is why it is necessary to
better adjust our prediction tools to optimize the use of these technologies and their coupling to active processes
(artificial lighting). The literature reveals a disparity in performance prediction tools for light pipes. Two causes
are targeted: the adjustment of semi-empirical models and their accuracy. This article offers some solutions to
both problems. We propose a new form of model (improved accuracy) associated with a generalized modelling
protocol (response to the adjustment) through a model generator named HEMERA. Our approach is organized
around a Galilean sequence, i.e., we rely on observation and results of an experimental study in real weather
conditions to better understand the phenomena and validate the developed model. Energy autonomy and user
comfort in the building are at the heart of our concern, and we will provide evidence to validate the use of TDGS
in buildings. In this context, we propose an energy equivalence between the light pipe and artificial lighting.
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