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Abstract In order to improve the energy efficiency of gas engine-driven heat pump system in low-temperature environment, a cascade gas
engine-driven heat pump (CGEHP) was designed based on the gas engine heat pump and the cascade heat pump technologies. The simu-
lation model of the CGEHP was established and researched using MATLAB. The influencing rule of the coefficient of performance ( COP)
and primary energy ratio (PER) were analyzed under different conditions, such as gas engine speed, ambient air temperature, and cool-
-15C, and -10 C, with NH,-LiNO,
solution as the working pair of absorption heat pump subsystem and the gas engine speed is 1 500 r/min, the PER of the CGEHP is 1.0,
1.02, and 1. 04 respectively, which is improved by 24% , 15% ,

heat pump system.

ing water inlet temperature. The results show that when the ambient air temperature is —20 °C,

and 5% respectively, compared with the conventional air source electric

Keywords gas engine-driven heat pump; cascade heat pump technology; low temperature environment; primary energy ratio( PER)
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Fig. 1 Principle of the CGEHP system
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Fig. 2 The output power of gas engine in various engine rotation speed and load ratio
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Tab. 1 Coefficients of equations (1) — (2)

] @ by
00 -16.15 —-56.85
10 0.03 0.10
01 -2.63 -11.31
20 -1.49E -05 -5.24E -05
11 0.03 0.07
02 -0.63 1.71
30 2.60E - 09 9. 12E - 09
21 -1.27E -06 -4.98E -06
12 0. 18E -03 4.15E -03
03 0.52 -3.00
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10 -0.13 0.01
01 0.26 -0.01
20 -4.78E -03 2.09E - 04
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Tab. 4 Thermodynamic parameters at various state points in NH,-LiNO, absorption heat pump

system under calibration conditions

IRAS A 7/°C p/kPa x h/(kJ/kg) h/ (kJ/kg) M RE/ %
1 45 355 0.442 8 -75.003 ~75.000 -0. 003
3 10 2 034 0.442 8 111. 740 112. 700 -0. 960
4 130 2034 0.359 0 208. 100 208. 100 0

6 63 355 0.359 0 —4. 662 -6.000 1.338
7 130 2 034 1.000 0 1 730. 300 1 730. 300 0

8 50 2 034 1.000 0 440. 620 443.700 -3.080
10 -5 355 1.000 0 1 456. 700 1 456. 600 0. 100
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Fig. 3 The calculation flow of the CGEHP system
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