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Abstract: In this paper, RES-CCHP based on internal combustion generating set and absorption chiller and RES-
CCHP based on internal combustion generating set and direct combustion engine are considered as research objects.
First, the energy flow characteristics of the systems are analyzed. The all-working condition models of the two
systems are established, and the performance evaluation indexes of economy, energy, and environment are put
forward. The weight of each index is determined by the judgment matrix method. On this basis, a multiobjective
optimization model for the core equipment capacity is established, and the genetic algorithm is used to solve the
model. Finally, taking the annual simulated load of a farm in Jinan as an example, the feasibility of the optimal

allocation method is verified. According to the working conditions in summer and winter, the working modes,

Wi B E: 2020-12-14; fEEIBH: 2021-04-02.

EE® N EhH (1986— ), B, Wd, SRR, 13698622826@163.com.

WBEMEE: 7V %, sunbo@sdu.edu.cn.

EETA: WARAEIRHAIH TAEBHH (2019122Y010903) 5 11744 A SRR E LS T AREMUIR BN H (ZR2019ZD09) ; HIRK

FL IO 2 T R SRR B BT (1400-202016386A-0-0-00) 5 5% H ARRIE B S04 08 BT H (U2006222) .

Supported by the Major Science and Technology Innovation Program of Shandong Province, China(No. 2019JZZY010903) , the Major
Fundamental Research Program of the Natural Science Foundation of Shandong Province, China (No. ZR2019ZD09) , the
Science and Technology Program of State Grid Corporation of China (No. 1400-202016386A-0-0-00) , the Joint Funds of the
National Natural Science Foundation of China (No. U2006222) .



< 1318 -

RHR 2 (A AR 5 TR

Fsat FH12M

similarities, and differences of the two systems are analyzed in detail. Considering the annual saving rates of primary

energy and operation cost and annual reduction rate of carbon dioxide emission, the operation characteristics of the

two systems are simultaneously compared. Compared with the separate supply system, the evaluation indexes of the

internal combustion generating set and absorption chiller-based system are increased by 13.69%, 18.73%, and

43.93%, respectively, while those of the internal combustion generating set and direct gas turbine-based system are

increased by 10.28%, 22.68%, and 47.59%, respectively. These results can provide reference ideas and methods for

the optimal design of the CCHP system with renewable energy.

Keywords : combined cooling, heating, and power system (CCHP) ; optimal design; internal combustion

generating set; direct-fired absorption chiller
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Fig.9 Daily hourly output curves of power supply equipment of each system in winter
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Fig.10 Daily hourly output curves of heating equipment of each system in winter
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