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Abstract To achieve efficient steam generation at the end of long-distance hot-water transmission in cogeneration systems, this study
combines an absorption heat exchanger with a high-temperature steam heat pump and proposes a novel absorption-compression-coupled
high-temperature heat-pump cycle system. A thermodynamic model of the system is established, and the effects of parameters, such as
the supply-water temperature of the primary network, the micro-pressure steam temperature, and the steam-supply temperature, on the
performance of the coupled high-temperature heat pump are analyzed. The results show that the higher the supply-water temperature of
the primary network, the greater is the temperature-increasing capacity of the absorption heat exchanger, the larger is the COP
(coefficient of performance) of the coupled system, and the smaller is the unit steam consumption. As the temperature of the micro-
pressure steam increases from 75 “C to 100 °C, the COP of the coupled system first increases and then decreases, whereas the unit steam
consumption first decreases and then increases. When the temperature of the micro-pressure steam is 80 ‘C, the COP of the coupled
system reaches a maximum value of 2. 6, and the unit steam consumption records a minimum value of 285. 3 kW +h/(t/h). As the steam-
supply temperature increases, the COP of the coupled system decreases monotonically, while the unit steam consumption increases
monotonically. When the steam-supply temperature increases from 100 °C to 200 °C, the COP of the coupled system decreases from 4. 3
to 2. 3 while the unit steam consumption increases from 166. 2 to 316. 0 kW -h/(t/h).
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Fig.1 Principle of the absorption-compression coupled

high-temperature steam heat pump system
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Fig.2 Flowchart of the absorption-compression coupled high-temperature steam heat pump system
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Fig.3 Influence of the supply water temperature of the
primary network on the temperature rise benefit, driving

temperature difference and temperature rise coefficient
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Fig.4 Influence of the supply water temperature of the
primary network on the COP of the coupled system and the

power consumption per unit steam
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Fig.5 Influence of the supply water temperature of the
primary network on the mass flow rate of the refrigerant

and the power consumption of the refrigeration compressor
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Fig.6 Influence of micro-pressure steam temperature on the
power consumption, heating capacity and COP of the

coupling system
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Fig.7 Influence of micro-pressure steam temperature on unit

steam power consumption and steam flow rate

3.3 mRHBIEE

T B — YR I [T KR B 120 °C/34 °CL TR 25 TR
HLBE 100 “COM BT ARAE, WnE 8 TR , 2 28 PR Ak 45 i
£ FH 100 ‘CFH % 200 CHE L #RG RS COP 4. 3% %
2.3, BAL ZE VAR T 166. 2 kW -h/(v/h) THZE 316. 0
kW -h/(th) . X2 H T 42854845 5 B2 R 100 °CHY,
RALXTH KBRS S, RaDfED . EEZE
TRHEEA IR BE B 5, V2 300 R 48 ML THAE AR fL 35 /)N
{HAKZE SR G ML D FE B W R I 9 nT 4, 24 7%
TR IR 1 100 CTFZ 200 CH, K ZE SRR HLAY
TIFESE 2 456. 8 kW,

45 ‘ 350
—=— RS RGECOP
—e— HARTFEHL R =
40} =
4300 S
a =
S 35¢p )
) {250
I 30f W
B r
i
1200 5
25+ =
2.0 ! ! ! L L1150
100 120 140 160 180 200
FRMEALE C
E 8 HRMARBEXNIBE RS COPHEMNEKRFEEEN
=74
Eﬁuﬁ]

Fig.8 Influence of steam supply temperature on the COP of
the coupled system and the power consumption per unit

steam
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Fig.9 Influence of steam supply temperature on steam flow

rate and power consumption of water vapor compressors
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