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Abstract Conjugate heat transfer analysis for an ethylene furnace was carried out based on numerical simulation. Detailed
distributions of velocity vectors, chemical species, and temperature inside the furnace are presented and discussed. Von Mises
stress and heat flux at the tube surface were also evaluated to elucidate mechanisms regarding failure of the tube. Maximum
stress was found at the upstream elbow of the tube, which did not coincide with the location of maximum heat flux. This
implies that thermal stress at a steady state would not be a dominant component of the stress. Degradation of the material,
as well as the system arrangement, should be considered in order to accurately predict the lifetime of the tube material

in the furnace.
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Fig. 1 Numerical modeling of reactor.
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Fig. 3 Flue gas streamlines.
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Fig. 4 Flow field from CFD; (a) Velocity vectors;
(b) Streamlines inside the reactor tube.
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Fig. 5 Chemical species distribution(mass fraction);
(a) CHs4; (b) CO.
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Fig. 6 Temperature distribution.

Fig. 7 Temperature distribution on the reactor pipe
surface; (a) inner surface; (b) outer surface.
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Fig. 8 Stress distribution on the reactor pip surface;
(a) heat flux; (b) von Mises stress.
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