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Numerical Analysis of dynamic behavior and steady state characteristics of

methane autothemal reformer
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In this paper, numerical investigation has been carried out to study performance of

methane autothermal reformer and dynamic behavior for light-off wunder various operating

conditions.

finite-volume method.

In order to simulate the given problems, numerical methods are incorporated using

In addition, porous medium approach 1s accepted because the catalytic

phenomena occur i1n porous media. Also, start-up issue is significant in autothermal reformer
although the reaction is marginally exothermic. Thus, in this study transient behavior has been
also investigated to find out optimal operating conditions for start-up. |

Nomenclature

ATR : autothermal reforming

GHSV : gas hourly space velocity, 1/h

0,/C : oxgygen to carbon ratio, mol/mol

H0/C : steam to carbon ratio, mol/mol
or S/C
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2. Mathematical formulation
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1) Full combustion

CH,+20,- CO,+2H,0 (1)
2) Steam reforming reaction

CH, + H,0— CO+ 3H, @)
3) Direct steam reforming reaction

CH, +2H,0 CO, + 44, 3)
4) Water gas shift reaction

CH,+2H,0< CO, + 4H, 4)

3. Numerical method
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4. Results and discussion

4.1 Code validation
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Fig.2 Comparison of numerical results with
exper imental results for temperature
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Fig.3 Compar ison of numerical results with
exper imental results for reformate gas
compositions

4.2 Effect of operating conditions

- Effect 0o/C ratio
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Fig.5 Selected species distribution vs.
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- Effect of HAO/C ratio
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4.3 Dynamic behavior
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Fig.8 Temperature distribution vs. GHSV
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5. Conclusion
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