Accepted Manuscript
APPLIED

THERMAL
Comparison between solid body and gas radiation in high temperature furnaces ENGINEERING

under different oxygen enrichments

B. Mayr, R. Prieler, M. Demuth, C. Hochenauer

PII: S1359-4311(17)31097-9

DOI: http://dx.doi.org/10.1016/j.applthermaleng.2017.08.054

Reference: ATE 10936 DESIGN . PROCESSES . EQUIPMENT . ECONOMICS
To appear in: Applied Thermal Engineering

Received Date: 17 February 2017

Accepted Date: 9 August 2017

Please cite this article as: B. Mayr, R. Prieler, M. Demuth, C. Hochenauer, Comparison between solid body and gas
radiation in high temperature furnaces under different oxygen enrichments, Applied Thermal Engineering (2017),
doi: http://dx.doi.org/10.1016/j.applthermaleng.2017.08.054

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.2017.08.054
http://dx.doi.org/http://dx.doi.org/10.1016/j.applthermaleng.2017.08.054

Comparison between solid body and gas radiation in high
temperature furnaces under different oxygen enrichments

B. Mayr?, R. Prieler®*, M. Demuth®, C. Hochenauer®

®Graz University of Technology, Institute of Thermal Engineering, Inffeldgasse 25/b, 8010 Graz, Austria
bMesser Austria GmbH - Kompetenzzentrum Metallurgie, Industriestrafie 5, 2352 Gumpoldskirchen,
Austria

Abstract

Up to now, the heat flux to a load in a reheating furnace has been subdivided, at most,
into two parts: a convective part and a radiative part, which is a combination of solid
body and gas radiation. This study presents a novel method to distinguish between solid
body radiation and gas radiation within the radiative part of the heat flux. The method
is computationally efficient and can be performed in a short period of time. The method
was used to investigate two furnaces: a 115 kW lab-scale furnace and an 18 MW industrial
reheating furnace, using oxidizers with different oxygen concentrations. The CFD results of
the lab-scale furnace were compared to measurements and showed good agreement. Both
simulation and the experiment showed that the furnace efficiency increased with increasing
oxygen concentrations in the oxidizer. For both furnaces, the investigation revealed that
the radiation emitted by the walls was by far the largest contributor to the total heat flux,
while the contribution of gas radiation was minor. This method can be used to optimize the
design of reheating furnaces in the future.
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