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Effect of the Inlet Air Heating on Part Load Performance of a Combined Cooling,
Heating and Power ( CCHP) System Driven by the Small Scale Gas Turbine

CHEN Qiang', HAN Wei’, LIU Runze', WANG Zefeng’
(1. China United Gas Turbine Technology Corporation, Beijing 102209, China;
2. Insititute of Engineering Thermophysics, Chinese Academy of Science, Beijing 100190, China)

Abstract: The combined cooling, heating and power (CCHP) system driven by a small scale gas turbine is a booming new technology
for efficient and clean production of energy. However, because of the fluctuations in the energy demand, the CCHP system frequently
runs under off design points, especially under part load conditions, which results in performance deterioration. This paper presents a
novel power regulation method of compressor inlet air heating for the part load operation of the CCHP system. The novel method is
performed by recirculating a fraction of the low temperature exhaust gas to the inlet of the gas turbine and thereby adjusting the inlet air
temperature. A mathematical model of the CCHP system was set up, of which the small scale gas turbine OPRA16 simulation was
implemented using the GateCycle software and calibrated by the real gas turbine data. The part load performance of the CCHP system
by the novel power reduction method was compared with the conventional fuel flow method systematical implemented on most engines.
Analysis results show that the Fuel Energy Saving Ratio (FESR) was enhanced by 5. 1% point in summer and 21.6% point in winter.
The conclusion can be drawn that the CCHP system in both summer and winter under the novel method achieves more energy saving
than the conventional power reduction method.
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Abstract: In this paper, D-S evidence theory decision-making fusion structure is used to fusion the results diagnosed by four classical
information fusion algorithms for lubricating system fault. In order to solve the problem of evidence conflict, this paper improves the D-
S evidence theory and verifies the fusion effect of the improved formula at the feature level and the decision level. The conclusion shows
that the improved DS evidence theory proposed in this paper can solve the problems brought by evidence conflicts and improve the
accuracy of diagnosis. Evidence theory has obvious advantages in decision level fusion. Using decision fusion structure to fusion
diagnosis results of multiple methods can improve the fault tolerance.
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