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ABSTRACT

The characteristics of hydrogen-oxygen mixture gas generation stack was experimentally studied in
terms of efficiency. For this purpose, the mixture gas generation stack was fabricated by connecting 7
cells in series following the Tero Ranta report. In order to avoid the instrument inaccuracy, all measuring
equipments were re-tested and calibrated by Korea Laboratory Accreditation Scheme (KOLAS) certified
laboratories. Since the amount of produced gas is most crucial in determining the efficiency, two gas
collecting methods such as bottle trap method and wet gas meter method were adopted. From the
experimental results, it was found that both KOH fume and steam evaporated along with hydrogen-oxygen
mixture gas, and these by-product gases could cause the misestimation of the stack efficiency. The current,
voltage, and energy efficiencies of the hydrogen-oxygen mixture gas generation stack was evaluated based
upon the stack efficiency calculation method summarized in this work.
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Table | The amounts of hydrogen production and corresponding
current efficiencies measured from the stack by bottle trap
method (applied current : 11 A, elapsed time : 30 s)
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Table 2 The amounts of pure hydrogen production and
corresponding current efficiencies measured from the stack by
bottle trap method (applied current : 11 A, elapsed time : 30 s)
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Fig. 3 Plots of stack temperature against time measured on the
hydrogen-oxygen mixture gas generation stack. Applied current
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Table 3 The amounts of pure hydrogen production and
corresponding current efficiencies measured from the stack by
wet gas meter method (applied current : 11 A)

amount of amount of
pure pure hydrogen current
A hydrogen elt?:rf :d calculated efficiency
= at STP s from the applied { at STP
(at.0C) current-at STP %
/L /L
1 16.74 1977 17.76 94.27
16.74 1978 17.77 94.22
16.74 1982 17.80 94.03
e 94.18+0.13
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Fig. 4 Plots of stack voltage (left ordinate) and current (right
ordinate) against time measured on the hydrogen-oxygen
mixture gas generation stack
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Table 4 The voltage and energy efficiencies measured from
the stack by wet gas meter method

thermonentral| measured | voltage T efiergy
A% #|  voltage | real ‘voltage | efficieney | efficiency
N v % o il%
1 10.37 13.0 79.75 75.10
2 10.37 13.0 79.75 75.10
3 10.37 13.0 79.75 75.10
Ky 79.75+0.00|75.10+0.10
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