Author’s Accepted Manuscript

... BUILDING
THERMAL INSULATORS WITH MULTIPLE  ENeN=== Ve

AIR GAPS: PERFORMANCE, COST AND
EMBODIED IMPACTS

Luis Juanico, Alejandro D. Gonzélez /\
AN

www.elsevier. com/locate/]obe

PII: S2352-7102(17)30058-X
DOI: http://dx.doi.org/10.1016/j.jobe.2017.06.005
Reference: JOBE280

To appear in:  Journal of Building Engineering

Received date: 20 February 2017
Revised date: 9 May 2017
Accepted date: 4 June 2017

Cite this article as: Luis Juanicé and Alejandro D. Gonzidlez, THERMAI
INSULATORS WITH MULTIPLE AIR GAPS: PERFORMANCE, COST
AND  EMBODIED  IMPACTS, Journal of Building Engineering
http://dx.doi.org/10.1016/j.jobe.2017.06.005

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


http://www.elsevier.com/locate/jobe
http://dx.doi.org/10.1016/j.jobe.2017.06.005
http://dx.doi.org/10.1016/j.jobe.2017.06.005

THERMAL INSULATORS WITH MULTIPLE AIR GAPS: PERFORMANCE, COST
AND EMBODIED IMPACTS
Luis Juanicé®, Alejandro D. Gonzalez®

8CONICET and Centro Atémico Bariloche, 8400 Bariloche, Rio Negro

®Instituto Andino-Patagénico de Tecnologias Bioldgicas y Geoambientales (IPATEC),

CONICET and Universidad Nacional del Comahue, 8400 Bariloche, R. Negro
juanico@cab.cnea.gov.ar
gonzalezad@comahue-conicet.gob.ar
ABSTRACT
The aim of this work is to demonstrate the potential thermal, environmental and cost
advantages of a thermal insulation, which consists on several air chambers between layers of
an insulation material with low infrared emissivity. The multimodal heat transfer involved
(conduction, convection and radiation) is modeled and numerically solved for different
materials and designs. The first design proposed uses multiple EPS layers of 1cm thickness
separating air chambers. It achieves global thermal transmittances ranging from 0.439
W/(m?*K) to 0.126 W/(m?*K) for 4 to 13 layers, respectively. In this way, material savings up
to 55% were obtained with respect to the solid EPS insulation, leading to lower embodied
impacts and cost. A second design, based on thin 0.3 cm MDF panels coated with low-
emissivity paint, gave thinner walls than the previous one, but higher embodied impacts and
cost. A third design, based on EPS separation layers coated with very low emissivity
aluminum foil, leads to significant improvements in all aspects considered. For a given total
transmittance of 0.1 W/(m?*K), this design reaches savings of 77% in material, 66% in cost,
72% in embodied impacts, and 38% reduction in wall width with respect to solid EPS

insulations.
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