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ABSTRACT

Numerical simulation of the natural gas steam reforming process for on-site hydrogen production in
a H, fueling station was conducted on the basis of process material and heat balances. The effects of
reforming parameters on the process efficiency of hydrogen production were investigated, and set-point
values of each of the parameters to minimize the sizes of unit process equipments and to secure a stable
operability of the reforming process were suggested. S/C ratio of the reforming reactants was found to be
a crucial parameter in the reforming process mostly governing both the hydrogen production efficiency
and the stable operability of the process. The operation of the process was regarded to be stable if the
feed water(WR) as a reforming reactant could evaporate completely to dry steam through HRSG. The
optimum S/C ratio was 3.0 where the process efficiency of hydrogen production was maximized and the
stable operability of the process was secured. The optimum feed rates of natural gas(NGR) and WR as
reforming reactants and natural gas(NGB) as a bumner fuel were also determined for the hydrogen
production rate of 27 Nm’/h.
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Table 1 Enthalpy of formation and specific heat’

CHs -749 3615 -5.111 22150 -18.243 4.899

CHs -84.74 3331 -1.113 35.658 -37.622 11.983
CsHg -103.9 2959 8380 32558 -39.576 13.129
CHypo -1262 2426 23351 12790 -24.369 8.552
H: 0 2700 1193 -2.407 2146 -0.615
CO -110.6 2965 -0.650 1.833 -0.939 0.108
CO, -393.8 2.927 -2236 26525 -41.531 20.057
02 0 2971 -0989 3990 -3394 0918
N 0 2980 -0.702 1.744 -0.848 0.093

HO@g) -241.8 3376 -0.595 2236 -099 0.110

-285.8 5.081 21.294 -63.097 64.831 0.000

From http://www.cheric.org/research/kdb
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Table 2 Temperature given as a fixed value for the simulation

Te 15
T 350
Tk 200
Tw 15
Tx 15
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