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ABSTRACT: For making the investigation on cogeneration
scheme, experiments on coal partial gasification with air and
semi-coke combustion with Yanzhou coal and Datong coal as
fuel were made on the 1 MW pilot plant test facility which
consists of a fluidized bed gasifier, a circulating fluidized bed
(CFB) combustor, flue gas and fuel gas clean and cool system,
data acquisition and control system. The results show that, with
air as gasification agent, the system can produce 3~5 MJ/m® low
heating value gas, fuel conversion efficiency attains 40%~70% in
the gasifier, and the residue was converted in the combustor and
total conversion efficiency in the system is over 90%. With the
bed temperature of the gasifier raising, the carbon conversion
efficiency in the gasifier increases and the combustion efficiency
of the combustor decreases. CaCOs has an effective effect on tar
cracking and removal of H,S in the gasifier. The sulfur removal
efficiency attains 90% with Ca/S molar ratio 3. The fuel feed rate
of the gasifier and the temperature of the combustor increase with
the air temperature blown into the gasifier increasing.

KEY WORDS: circulating fluidized bed; cogeneration; partial
gasification; air
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Fig. 1 Schematic diagram of coal partial gasification with
air and combustion cogeneration system
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Tab.1 Proximate and ultimate analysis of coal

kS #T1% Qret, ad JCE %
Mag  Aad Vag FCag (KI/KQ) Cas Had Nag Stad Oad
FEIMEE 1.76 25.09 28.58 44.57 24375 61.16 3.94 1.16 0.34 6.55
KIFIHE 4.95 28.10 26.69 40.26 22 163 54.01 3.37 1.06 0.67 7.84
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Fig. 3 Start-up curve for the CFB combustor and
the fluidized bed gasifier
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on the gas heating value and the gas compositions
with Yanzhou coal as fuel
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Fig. 5 Effect of the temperature of the gasifier
on the gas heating value and the gas compositions
with Datong coal as fuel
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Fig. 6 Effect of the temperature of the
gasifier on the yields of tar
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temperature of the combustor
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