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Abstract—The methanol-steam reforming reaction has partly its significance in a way of hydrogen produc-
tion. In this paper, a set of strictly rigorous two dimensional dynamic models for a non-isothermal methanol-
steam reformer system was established and these equations were then solved using the numerical method
of lines under a given experimental condition. The finite difference approximation method was separately
applied to the radial and axial direction to satisfy the criteria of corresponding numerical stability and accuracy.
Mainly studied were the steady-state profiles inside the reactor with the variations of the reactor wall temper-
ature, the feed temperature, the feed flow rate and the methanol concentration in the feed. Also, the transient
behaviors from the reactor start-up were investigated to identify the dynamic characteristics. The simulation
results showed that the controling of the wall temperature and the feed rate accounted for the overall reaction
yield.
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Table 1. Reaction equations and rates of methanol reforming
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Table 2. Heat of formation and heat capacities[6]
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Ac :cross sectional area of the reactor [cm?]

Ca :mole concentration of methanol [mole/cm®]

Cy : feed mole concentration of methanol [ mole/cm®]

C, :gas heat capacity [J/mole °K]

C,, :catalyst heat capacity [J/g-catalyst °K]

D., :effective diffusion coefficient [cm?/hr]

fa :conversion rate of methanol

k. :effective thermal conductivity in radial direction
[J/em hr °K]

h, :heat transfer coefficient at the reactor wall [J/cm?
hr °K]
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18 e
AH : heat of reaction [J/mole]

qf :feed flow rate [cm®/hr]

r :radial variable [cm]

Ar :integral step size along radial direction [cm]
. :reaction rate [mole/g-catalyst hr]

R, :radius of reactor [cm]

SM : mole ratio of steam to methanol [-]

t :time [hr]

T :reactor temperature [°K]

T, :reactor wall temperature [°K]

T, :intial reactor temperature [°K]

T, :feed temperature [°K]

u :gas superficial velocity [cm/hr]

z :axial variable [cm]

Az :integral step size along axial direction [cm]
azjo|la EXt

¢ :porosity of packed bed reactor [-]

€4 :fractional volume change [-]

ps :packed bed density [g/cm®]

ps :catalyst density [g/cm®]

pm : gas density [mole/cm?]
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