goooobooooooood
O0000000bO0oDoOooooooooon *

ooo* oooo*, ooo**2 oo oo

Thermal and Fluid Flow Effects of Ceramic Honeycomb
on the Stabilization of Methanol Partial Oxidation Reaction

Yasuhiro RAF, Hideyuki KOGAME, Kazuya TATSUMI and Kazuyoshi NAKABE

*1 Department of Mechanical Engineering and Science, Kyoto University
Yoshida-Honmachi, Sakyo-ku, Kyoto 606-8501, Japan

In this paper, non-catalytic partial oxidation reaction (fuel-rich combustion) of methanol was investigated
experimentally when the reaction was stabilized in the vicinity of the ceramic honeycomb as a porous material inserted
in the reactor. The experiment was conducted under various conditions of the gaseous mixture flow rates and velocity
profiles. Temperature distributions of combusting gas and honeycomb surface were measured and the flame shapes were
observed to evaluate the reforming characteristics and the reaction stability. Better stability and higher conversion rate
were achieved in a wide turn down ratio range when the conical flame was formed. However, in the considerably smaller
flow rate conditions, the flame attached to the honeycomb and the methanol conversion was deteriorated due to the
heat loss effect of the honeycomb. In too much high flow rate conditions, on the other hand, the flame was stretched
asymmetrically and the reaction became unstable. By introducing the mixture gas as a central jet in the reforming chamber,
the stability of the flame was improved without deteriorating the reforming efficiency since the smaller velocity gradient
in the near-wall surrounding region enhanced the flame stability.

Key Words Methanol, Partial Oxidation Reaction, Porous Media, Flame, Hydrogen Energy, Flame Shape, Velocity
Distribution
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Fig. 1 Schematic of the compact non-catalytic fuel reformer.
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Fig. 2 Temperature measurement points of honeycomlgig 3 Configuration of the restrictor (Case RSTR).
surface.
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Table 1 Air and fuel flow rates{=3.5) and PIV conditions.

Cioad Qruel Qair Ratio | Air flow rate for PIV | Un Re

[kW] | [mL(lig.)/min] | [L/min] =] measurement [L/min] [m/s] | [-]

0.53 2.04 241 1 5.36 0.084 | 195
0.64 2.43 2.87 1.19 6.39 0.100| 232
0.84 3.21 3.79 1.58 8.44 0.133| 307
1.04 4.00 471 1.96 10.50 0.165| 382
1.45 5.56 6.56 2.73 14.61 0.230| 531
1.76 6.73 7.94 3.30 17.69 0.279| 644
2.12 8.10 9.55 3.97 21.28 0.335| 774
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Fig. 4 Evaluation parameters of the reforming reaction (Case NRp3.5).
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Fig. 6 Velocity distributions in non-combustion field (Case NRML).
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surface
Fig. 7 Temperature distributions in the reactor (Case NRML).
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Fig. 8 Directimages of the reaction region (Case RSPR, 3.5).
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Fig. 10 Evaluation parameters of the reforming reaction (Case NRML and Case RSTRS).
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