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Abstract

Nowadays, how to improve the energy efficiency has become one of the important
issues to environmental protection. Hydrogen with high combustion efficiency and zero
emission is expected to be the solution for above issue. In general, gasifiers are often
used to be the transformers to generate hydrogen form the cheap fuel such as coal and
biomass etc.. However, the exhaust gas COx is also discharging during hydrogen
generation. In this paper, a hybrid system which can simultaneously minimize the COx
emission of gasifier and relieve the thermal pollution of fuel cells (e.g. SOFC) is
proposed. In order to optimize the heat recycling efficiency for the proposed system,
first, the external-heating gasifier is design. Next, the Taguchi’s method is used to find
out the important factors which mostly affect the heat exchanging efficiency. Finally,
the multiple ANFIS (adaptive neuro-fuzzy inference system) is adopted to serve the
multi-object problem to obtain the optimal parameters for the design. The simulation
results shows that to compare with the existed gasifier there about 53% of efficiency
improvement can be achieved by the optimized system. Consequently, it corroborated
that this system is not only can improve the energy efficiency, but also can relieve the

COx gas emission as well as the thermal pollution problem.
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Minimum working temperature 755 K
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Inlet flow rate of Gasifier[20] 51 g/s
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Factors Parameter Level 1 Level 2 Level 3
A Turning styles of heat pipes | Multi-loop Left-handed
(TShp) type helix type
B Fin number (Nf) 2 4 6
C Fin thickness (tkf) 20mm 40mm 60mm
D Heat-pipe number (Nhp) 3(turns) 5(turns) 7(turns)
E Pipes radius 10(mm) 25(mm) 40(mm)
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