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Analysis of Thermal Economy and Environmental Benefits of Subcritical
Cogeneration Units Coupled with Absorption Heat Pump System

MI Yu-hong' ,FENG Lin-kui*, BAI Jian-hua® ,ZHAO Kai’
(1. Jiayuguan Hongsheng Electric Heating Co. ,Ltd. ,Jiayuguan, China,Post Code:735100;
2. State Grid Gansu Electric Power Company Electric Power Research Institute , Lanzhou , China, Post Code ;730000 )

Abstract: In order to reduce the energy consumption of heating in the north and improve the efficiency of
waste heat utilization in thermal power plants,the subcritical cogeneration units coupled with absorption
heat pump system were established , which operation performances were studied. Also,the economic bene-
fits of the whole plant under the conditions with and without heat pump were compared detailedly. The re-
search results show that the coefficient of performance ( COP) of the overall absorption heat pump unit is
1.74 ,and the capacity of heat production and recovery increases with the raise of circulating water tem-
perature and driving steam pressure. For the two 330 MW turbine units, when the heat pump unit is put
into operation , the heating area of 1 660 300 m’ is added,and the circulating water of 477 500 t and the
coal of 40 300 t are saved annually, which have attractive economic benefits. Moreover, the emissions of
C0,,S0, and NO,. can be reduced by 104 700 t,966 t and 281.75 t respectively , which have significant
environmental benefits.
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Fig. 1 System principle diagram of waste heat recycling
water recovered by absorption heat pump in

thermal-power plant
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Tab. 1 Technical parameters of heat pump unit

% M H
il A/ kW 48 460
P BRI DR/ C 55.0
RO O IR C 80.0
HRBOK /L h! 1 666.7
PEERIK HE R EE/°C 35.15
TEFRAK R R C 30.0
TEH KR/t - h ! 3333.3
IR EHFE T F1/MPa 0.25
IREHFEI A/t - h ™! 43.33
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Tab.2 Experimental results of heat pump unit

- 12 M35 45H6%
MEAE PEA G
PRI EE/C 45.94 46.90
P HIKIREE/C 81.34 80.82
PR R/ - B! 156.45 174
PR/t - h! 4 635 5169
PERHIG/KT - kg ™! 2789.36 2785.94
PR HKKE/KD - kg ™! 340.59 338.38
P B MW 190.71 203.91
cop 1.77 1.71
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Fig.2 Heat production and heat recovery of heat

pump under different circulating water temperatures
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Fig. 3 Heat production and heat recovery of heat

pump under different driving steam pressures
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Tab. 3 Comparison of economy with and without

heat pump under rated parameters
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Fig. 4 Comparison of economy with and without

heat pump when heating load changes
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