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Sensitivity & Part-load Performances of Internal Combustion Engine Dual Source System
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ABSTRACT: The dual source air-conditioning system
(DSACS) based on distributed energy system (DES) can
perform cooling or heating independently. It has the DES’s
advantages, and can avoid the problem of interconnecting with
public power grid because it has only one product. The
performance of internal-combustion engine dual-source system
was full studied. The sensitivity analysis of DSACS showed
that its efficiency is influenced remarkably by the heat pump’s

coefficient of performance (COP) and the generating efficiency.

Then, the DSACS off-design performance was analyzed by
utilizing the typical analytical solution of internal combustion
engine, and by considering variation of input power of heat
pump and the heat source temperature of waste heat lithium
bromide water chiller/heater. The DSACS has a better
off-design performance compared to the performances of
ground source heat pump and direct-fired lithium bromide
water chiller/heater. Consequently, DSACS is a worthy and
remarkable energy saving system.

KEY WORDS: internal combustion engine; ground source
heat pump; lithium bromide water chiller/heater; sensitivity
analysis; part-load; energy conservation
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Fig. 1 Scheme of the dual-source system
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Fig. 2 Sensitivity analysis of coefficient of heat supply &,
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Fig. 3 Sensitivity analysis of coefficient of cooling supply &,
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Fig. 4 Proportion of various heating in part-load of
the dual source system
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Fig. 5 Coefficient of heat supply &, in part-load
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