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5. Conclusions
This paper discusses the Stirling cycle with nitrogen applied for

LNG cryogenic power generation. The thermodynamic process of the
basic process is analyzed. The parameters of the regasification pro-
cess and the power cycle, aswell as their sensitivities are also studied.
More experiments are needed to study the Stirling cycle further.

By calculation, when LNG flow rate is raised to be 60 t/h
(vaporization pressure is 3.0 MPa), the net work output of the basic
process is 1667 kW. Compared with Senboku Daini cryogenic po-
wer station in Japan, the power output of the basic process is
increased by 14.97%. The increase of output power can be explained
by a series of assumptions, such as isothermal compression,
isothermal expansion, etc.

The main factors affecting the generating capacity and the
cryogenic generation efficiency of the Stirling cyclemethod are LNG
vaporization pressure, LNG mass flow rate and heat source tem-
perature. To increase the performance of the basic process, a high
temperature heat source like exhaust gas should be used, and LNG
evaporation pressure and mass flow rate should be controlled in an
acceptable range.

The largest exergy loss equipment in the basic process is the
seawater heat exchanger. The exergy losses in heat exchangers
account for 92.65% of the total exergy loss in the process. The
possible way to reduce exergy loss in these heat exchangers is
proposed in the improved process.
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