Accepted Manuscript

Computers
& Chemical

Title: Temperature Balancing in Steam Methane Reforming Engineering
Furnace via an Integrated CFD/Data-Based Optimization
Approach

Author: Anh Tran Andres Aguirre Marquis Crose Helen
Durand Panagiotis D. Christofides

PII: S0098-1354(17)30172-2

DOI: http://dx.doi.org/doi:10.1016/j.compchemeng.2017.04.013
Reference: CACE 5787

To appear in: Computers and Chemical Engineering

Received date: 30-1-2017

Revised date: 9-3-2017

Accepted date: 11-4-2017

Please cite this article as: Anh Tran, Andres Aguirre, Marquis Crose,
Helen Durand, Panagiotis D. Christofides, Temperature Balancing in Steam
Methane Reforming Furnace via an Integrated CFD/Data-Based Optimization
Approach, <!/[CDATA[Computers and Chemical Engineering]]> (2017),
http://dx.doi.org/10.1016/j.compchemeng.2017.04.013

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/doi:10.1016/j.compchemeng.2017.04.013
http://dx.doi.org/10.1016/j.compchemeng.2017.04.013

Temperature Balancing in Steam Methane Reforming
Furnace via an Integrated CFD/Data-Based
Optimization Approach

Anh Trarf, Andres Aguirré, Marquis Cros& Helen Durang Panagiotis D.
Christofides?P

a8Department of Chemical and Biomolecular Engineering, @rsity of California, Los Angeles,
CA, 90095-1592, USA.
bDepartment of Electrical Engineering, University of Catifiia, Los Angeles, CA 90095-1592,
USA.

Abstract

In this work, we introduce a furnace-balancing scheme tleaietates an opti-
mal furnace-side feed distribution that has the potentiatrtprove the thermal
efficiency of a reformer. The furnace-balancing scheme imspmsed of four ma-
jor components: data generation, model identification, alehbased furnace-
balancing optimizer and a termination checker. Initialycomputational fluid
dynamics (CFD) model of an industrial-scale reformer, tigwed in our previous
work, is used for the data generation as the model has bedinnged to simu-

late the typical transport and chemical reaction phenonodisarved during re-
former operation, and the CFD simulation data is in goodegent with various
sources in literature. Then, we propose a model identifingbrocess in which

the algorithm is formulated based on the least squaressgigremethod, basic
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