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Operational strategy of a combined cooling, heating and power system considering
the matching characteristics of supply and demand

LI Yaohong, WANG Pengxiang, PENG Bin, YAO Xin
(School of Mechanical and Electrical Engineering, Lanzhou University of Technology, Lanzhou 730050, China)

Abstract: There is an energy redundancy of the following electric load and following thermal load operational strategies,
and an energy deficiency of the following hybrid electric-heating load. Thus an improved following balanced
heat-clectrical load operational strategy is proposed. Taking a hotel in the north as the research object, the installed
capacity of the system is optimized with the goal of maximizing energy utilization rate. At the same time, an energy
composite index is proposed, and the effects of purchased and redundant energy on system performance are investigated
with five operating strategies. Also the supply and demand matching characteristics of the system using different
strategies and the energy balance relationship of the system with the improved strategy proposed are analyzed. Finally, the
role of the strategy in improving the system economy is explored through an arithmetic example, and a comparative
analysis is conducted to verify the rationality and effectiveness of the study. The results show that, compared with the
other four strategies, the energy utilization rate of the system with the improved strategy is increased by 4.3%, 4.38%,
4.75%, and 4.73%, respectively; the energy composite index is reduced by 6.58%, 5.96%, 2.23%, and 3.45%, respectively;
and the total annual cost of the system is reduced by 11.65%, 2.74%, 1.64%, and 0.74%, respectively. The system’s
supply-demand matching performance with the improved following balanced heat-electrical load strategy is optimum at 0.9382.
This work is supported by the National Natural Science Foundation of China (No. 51966009).
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Fig. 1 Schematic diagram of CCHP system structure
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Table 1 Cost parameters of CCHP system equipment[26’28]
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Table 2 CCHP system technical parameters
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Table 3 Operating costs of the CCHP system under

different operating strategies
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Fig. 7 CCHP system energy utilization rate
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Fig. 8 System energy composite index

x5 5 MBITRIE T REREREGAIE
Table 5 System energy composite index for

five operating strategies

BT RBE FEL FTL FHL FBL IFBL
IR ATEE 27.13%  26.51%  22.78% 24%  20.55%
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Fig. 9 System supply and demand matching analysis

B E RGN AL TR ILECEE AT 50 FEL
4 1.0827. FTL 4 0.5075. FHL 4 0.6813. FBL A
0.7843 F1 IFBL 4 0.9382. Z5& K 10 AfLLEH, 7E
FEL iZ2175Km& ~, RAMEFRILRERERNT 1 H
T EEBK, AMgRE. 1 IFBL B1THIE T, R
SR USRS E L T 1 B 2 EEDN, B
N, B REMITEERE. A FSIT SR 1)
A 2 DT T M 55 2 AR 1) (it 75 DU C P4 (R 5 T RC &R
DtATE 22 HEZAEXHE, W 11 iR, FTL 18175K
W AL 7 DU B 22, HZ2{H 4 0.4925. TFBL 1817
FES LT VCEC I A, 22 0.0618.
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Fig. 12 Energy supply and demand diagram for a typical
day under the IFBL strategy
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6.58%-~ 5.96%- 2.23%-. 3.45%.

4) CCHP R4iftf IFBL 1847 5RME T [ A

N 1840.99 Jit, AHLEHA 4 FiE TS, RGHIHE
BURA D BIFEAR T 11.65%-. 2.74%- 1.64%. 0.74%.

5) TR RGN B RR VLR RE T A0

FEL 74 1.0827. FTL 24 0.5075. FHL 4 0.6813 FBL
>4 0.7843 FlI IFBL 9 0.9382. FTL $0& (it 7 UL AT
PRI, HZE(E N 0.4925; IFBL SB& 4t 75 DLAD
PEEERAL, HZEME 0.0618.
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