
Accepted Manuscript

Experimental study of convective heat transfer coefficients of CO2 hydrate slur-

ries in a secondary refrigeration loop

Jérémy Oignet, Hong Minh Hoang, Véronique Osswald, Anthony Delahaye,

Laurence Fournaison, Philippe Haberschill

PII: S1359-4311(17)31360-1

DOI: http://dx.doi.org/10.1016/j.applthermaleng.2017.02.117

Reference: ATE 9998

To appear in: Applied Thermal Engineering

Received Date: 27 July 2015

Revised Date: 8 February 2017

Accepted Date: 27 February 2017

Please cite this article as: J. Oignet, H.M. Hoang, V. Osswald, A. Delahaye, L. Fournaison, P. Haberschill,

Experimental study of convective heat transfer coefficients of CO2 hydrate slurries in a secondary refrigeration loop,

Applied Thermal Engineering (2017), doi: http://dx.doi.org/10.1016/j.applthermaleng.2017.02.117

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/10.1016/j.applthermaleng.2017.02.117
http://dx.doi.org/10.1016/j.applthermaleng.2017.02.117


  

1 

 

Experimental study of convective heat transfer coefficients of CO2 

hydrate slurries in a secondary refrigeration loop 

 

Jérémy OIGNET
a,*

, Hong Minh HOANG
a
, Véronique OSSWALD

a
, Anthony DELAHAYE

a
, 

Laurence FOURNAISON
a
, Philippe HABERSCHILL

b 

a
Irstea, GPAN, 1 rue Pierre Gilles de Gennes CS 10030 92761 Antony, France 

b
Université de Lyon, INSA-Lyon, CETHIL UMR 5008 CNRS, 69621 Villeurbanne, France 

 

ABSTRACT 

Conventional refrigerant fluids can be harmful to the environment due to their strong GWP. One of the 

solutions to reduce their impact could be the use of secondary refrigerant fluids, such as hydrate slurry 

in refrigeration devices. Gas hydrates are solid structures able to trap gas molecules and have a high 

dissociation enthalpy so that they can store and transport huge quantities of cold energy. The aim of 

the present work is to determine the thermal behavior of CO2 hydrate slurry based on a heating tube 

method. A secondary refrigeration loop composed of a tank in which the slurry is formed by 

subcooling and a loop with a heating tube has been used to determine convective heat transfer 

coefficients. The results have been obtained for CO2 hydrate slurries with solid fractions between 0 

and 14 vol.%. In this range of solid fractions, convective heat transfer coefficients of hydrate slurries 

are nearly 2.5 times greater than that of liquid water. 
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