
Accepted Manuscript

Effect of char on the combustion process of multicomponent bio-fuel

Amir Houshang Mahmoudi, A.K. Pozarlik, E. van der Weide, S.R.A. Kersten,
S. Luding, G. Brem

PII: S0009-2509(17)30607-3
DOI: https://doi.org/10.1016/j.ces.2017.09.053
Reference: CES 13830

To appear in: Chemical Engineering Science

Received Date: 12 March 2017
Accepted Date: 29 September 2017

Please cite this article as: A.H. Mahmoudi, A.K. Pozarlik, E. van der Weide, S.R.A. Kersten, S. Luding, G. Brem,
Effect of char on the combustion process of multicomponent bio-fuel, Chemical Engineering Science (2017), doi:
https://doi.org/10.1016/j.ces.2017.09.053

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.ces.2017.09.053
https://doi.org/10.1016/j.ces.2017.09.053


  

Effect of char on the combustion process of

multicomponent bio-fuel

Amir Houshang Mahmoudia, A.K. Pozarlika, E. van der Weideb, S.R.A.
Kerstenc, S. Ludingd, G. Breme

aThermal Engineering, University of Twente, The Netherlands
bEngineering Fluid Dynamics, University of Twente, The Netherlands

cSustainable Process Technology, University of Twente, The Netherlands
dMulti Scale Mechanics, University of Twente, The Netherlands

eEnergy Technology, University of Twente, The Netherlands

Abstract

Combustion of pyrolysis oil has attracted many attention in recent years

as a renewable and environmental friendly fuel. However, pyrolysis oil as

an multi-component fuel has some differences compared to conventional fos-

sil fuels. One of the main differences is the formation of solid char in the

droplet during evaporation. The goal of this work is to study the effect of

the solid char on the combustion characteristics of multi-component fuel. An

Euler-Lagrange model of three phase gas/liquid/solid combustion is devel-

oped to study the detailed information about every phenomena in the process

such as: heat, mass and momentum transfer between droplet and gas phase,

droplet evaporation, homogeneous and heterogeneous reactions. The results

indicate that the presence of the solid char and consequently its combus-

tion elongates significantly the combustion region in a typical spray injection

chamber/burner. Moreover, the gas phase reaches higher temperatures as a
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