
�������� ��	
���
��

Coupled simulation of recirculation zonal firebox model and detailed kinetic
reactor model in an industrial ethylene cracking furnace

Zhou Fang, Tong Qiu, Weiguo Zhou

PII: S1004-9541(16)30956-9
DOI: doi:10.1016/j.cjche.2017.03.020
Reference: CJCHE 783

To appear in:

Received date: 22 September 2016
Revised date: 17 November 2016
Accepted date: 21 March 2017

Please cite this article as: Zhou Fang, Tong Qiu, Weiguo Zhou, Coupled simulation
of recirculation zonal firebox model and detailed kinetic reactor model in an industrial
ethylene cracking furnace, (2017), doi:10.1016/j.cjche.2017.03.020

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.cjche.2017.03.020
http://dx.doi.org/10.1016/j.cjche.2017.03.020


AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

ACCEPTED MANUSCRIPT

1 
 

Coupled Simulation of Recirculation Zonal Firebox Model and Detailed Kinetic Reactor 

Model in an Industrial Ethylene Cracking Furnace 

 

Zhou Fang, Tong Qiu*, Weiguo Zhou 

 

 

 

Department of chemical engineering, Tsinghua University, Beijing 100084, China Tel: 

8610-62784513 Email: qiutong@tsinghua.edu.cn 

 

*Corresponding author. 

 

Abstract 

A coupled system simulating both firebox and reactor is established to study the naphtha 

pyrolysis in an industrial tubular furnace. The firebox model is based on zone method including 

combustion, radiation, and convection to simulate heat transfer in the furnace. A two-dimensional 

recirculation model is proposed to estimate the flow field in furnace. The reactor model integrates 

the feedstock reconstruction model, an auto-generator of detail kinetic schemes, and the reactor 

simulation model to simulate the reaction process in the tubular coil. The coupled simulation 

result is compared with industrial process and shows agreement within short computation time. 
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