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Research on performance of combined
cooling heating and power system based on Trnsys
CHEN Xingle, YU Yujie, ZHU lJiyun, LI Yang
( College of Electrical Engineering, Guizhou University, Guiyang 550025, China)

[ Abstract] In this paper, a simulation model of combined cooling heating and power ( CCHP) system for natural gas in an
industrial park in Guizhou province is built based on Trnsys software. By comparing the simulation results under rated working
conditions with the main parameters of design conditions, the accuracy of the model is verified, which lays a foundation for
subsequent analysis and optimization. Thermodynamics calculation is carried out for the cycle under rated working conditions, and
exergic loss and exergic efficiency of each cycle equipment are analyzed according to the calculation results. The analysis results
show that the highest exergic efficiency can be obtained when the system works at 90% load rate. The exergic efficiency of the
system can be improved by 0.32% by making domestic hot water from the low temperature flue gas discharged by the absorption heat
pump. Exergic loss of electric compression heat pump is mainly concentrated in compressor and evaporator, while exergic loss of
flue gas double—effect absorption heat pump is mainly concentrated in high pressure generator.
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Fig. 1 Thermal flowchart
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Tab. 1 Parameters of simulation condition and design operating
condition

S8 WIHTH  RSHE RE/ %

KH /KW 500.0 498.00 -0.40
HENRIREE/C 520.0 520.40 0.08
A SRk IREE/C 15.0 15.00 0.00
AR HUKIREE/C 60.0 60.90 1.50
HHe K PR EE/C 45.0 45.01 0.02
KK LR/ C 87.0 87.61 0.70
BRI R/ C 32.0 32.10 0.31
A EOK I DR/ C 7.0 7.10 1.43
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Fig. 2 Simulation system diagram
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Tab. 2 Design parameters of the generator set

S8 Bl
i K B/ kW 500
KR/ (kg - s71) 0.03
HEMRIERE /°C 520
R R AT E KA A R/ C 78/85
R EKFE (kg - s71) 7.08
TR KSR A/ IR/ C 37/45
S KK/ (kg » s71) 3.72

AR IR AL/ 81K R/ °C
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Tab. 3 Exergic loss coefficients in cooling condition of the electric

compression heat pump

S8 AR/ kW MR R EL %
FEARPLT) % 52.00 —
JEAEHLATHD 14.00 26.93
9 VL R A5 8.65 16.63
R AN 2.77 5.33
PRI KT 8.26 15.88
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Fig. 3  Exergic loss of all components in the electric compression

heat pump
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Tab. 4 Exergic loss coefficients in absorption heat pump

e THERA/KW MR R B %
S i AJH 205.41 —
o R & A 2 AR 62.28 30.32
PEFRAK I 30.20 14.71
WAL i i 20.10 9.79
I HE & A i 18.67 9.10
2R A A 8.08 3.94
Y BERS M 12.69 6.18
1o T FASE e i A 16.79 8.18
RIS S 45 T 7.47 3.64
1 D R AT 1.96 0.95
SSGiET 178.24 86.77
Y URK it 27.17 —
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Fig. 4 Exergic loss of all components in the absorption heat pump
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Fig. 5 The variation of exergic efficiency with the load rate
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