Accepted Manuscript

BUILDINGS

. . ) e imlerrutionsl joaraal devoted 4o Evetigations
Thermal enhancement of paraffin/hydrophobic expanded perlite o vy e 2nd sy bl

granular phase change composite using graphene nanoplatelets

Sayanthan Ramakrishnan , Xiaoming Wang, Jay Sanjayan

Pl S0378-7788(17)34162-2

DOI: 10.1016/j.enbuild.2018.03.053

Reference: ENB 8439 ® 15771 2018
L YEARS |

To appear in: Energy & Buildings

Received date: 24 December 2017

Revised date: 1 March 2018

Accepted date: 19 March 2018

Please cite this article as: Sayanthan Ramakrishnan , Xiaoming Wang , Jay Sanjayan , Thermal en-
hancement of paraffin/hydrophobic expanded perlite granular phase change composite using graphene
nanoplatelets, Energy & Buildings (2018), doi: 10.1016/j.enbuild.2018.03.053

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.2018.03.053
https://doi.org/10.1016/j.enbuild.2018.03.053

Thermal enhancement of paraffin/hydrophobic expanded
perlite granular phase change composite using graphene
nanoplatelets

Sayanthan Ramakrishnan”, Xiaoming Wang and Jay Sanjayan

Centre for Sustainable Infrastructure, Faculty of Science Engineering and Technology, Swinburne University of
Technology, Hawthorn, Victoria 3122

“Corresponding author, phone: +61 42 6588234, email: sramakrishnan@swin<du.au

Abstract

Thermal performance of latent heat thermal energy storage (LHTES) systems’is often limited by low
thermal conductivity of phase change materials (PCMs), which{reduces the heat transfer rate and
energy storage efficiency. This study investigates the development of a thermally enhanced
paraffin/hydrophobic expanded perlite (EPOP) form-stable .PCM seeded with graphene
nanoplatelets (GNP) as a heat transfer promoter. Experiinental research was carried out on
fabrication, characterization and heat transfer performance.analysis of EPOP-GNP composite. It was
shown that the GNP particles partially immerse into paraffin occupied in the pores of EPO, which
remarkably improved the thermal properties and heat transfer performance of composite PCM. In
comparison with EPOP, the addition of 0.5wit%\GNP increased the thermal conductivity by up to
49%. Heat transfer performance test also showed that the EPOP-GNP composite reduced the heat
storage/release duration by up to~20%, compared to EPOP. Moreover, prototype test room
experiment conducted on cement mottars containing EPOP-GNP revealed that the introduction GNP
into form-stable PCM significantly»enhanced the thermal energy storage performance of cement
mortars. This is particularly”demonstrated by the reduction in peak inner surface temperature of
0.8°C and the increase in{inner surface convective heat gain energy by 78%, compared to cement
mortars containing EPOP only. It can be said, therefore, the integration of GNP into form-stable
PCMs is a promising way.to achieve high energy storage efficiency in numerous LHTES applications
such as solar energy storage and energy conversation in buildings.
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