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Abstract

To analyze the problem of billing way and energy pricing in market promotion of distributed
combined cooling, heating and power system (CCHP), a thermodynamic model of the typical CCHP
based internal combustion engine is established, and the average annual cost, net income and rate
of return on investment are selected as the economy evaluation index in this paper. Based on the
billing way of negotiated transaction mode, the CCHP system (rated refrigerating capacity 23,098
kW, heating capacity 16,445 kW, generating capacity 2320 kW) of a large public building in
Changsha is taken as an example, and the direct-fired systems and conventional production sys-
tems of the same rated refrigerating (heating) capacity are proposed as alternative schemes to
compare the techno-economic characteristics. Then based on the interests of the investors and
user, the sensitivity analysis about gas prices, heat prices and electricity prices was executed to
find its influences on the economy evaluation index of CCHP and conventional production systems.
The results of this study provide an important reference for the development and application of
CCHP system.
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Figure 1. The schematic diagram of gas CCHP system
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Figure 2. Negotiated transaction model based on investor and user
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Table 1. Heat and power loads distribution at different load coefficient
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Table 2. The main configuration and operation ways of three schemes
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Figure 3. The annual energy consumption distribution of three schemes
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Table 4. Comparison of economy index of different schemes
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Figure 4. The impact of energy prices on rate of return on investment
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Figure 5. The impact of energy prices on annual cost
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