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CO: Heat Pump Coupling System Renovation Scheme in Severe Cold Regions
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[ Abstract]  This paper took a town central heating heat source plant in Orogen Autonomous Banner, Hulunbuir City, Inner
Mongolia Autonomous Region as an example, the service scale, charging, equipment configuration, energy consumption and
operation status of the current coal-fired boiler heating system in the heat source plant were analyzed. Combined with relevant
policy requirements and project characteristics, CO2 air source heat pump and coal-fired boiler coupling system was adopted to
replace and transform the heating system. This paper introduced the principle and operation strategy of the coupling system. Based
on the analysis of the heating operation characteristics of COz air source heat pump unit, the economic and environmental benefits
of the coupling system were described in detail. The results show that the total operation cost of the coupling system in the heating
season after the transformation was 32.9553 million yuan, with an average annual cost saving of 15.6845 million yuan, and a cost
saving rate of 32.25%; the total amount of carbon dioxide emissions was 95234.02t, and the average annual carbon dioxide
emission reduction was 56644.05t, with a reduction rate of 37.30%; the static investment payback period was about 8.3 years, with
good energy conservation, environmental protection and economy.
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Table 1 Technical parameters of current coal fired pressure hot water boiler
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Table 2 Technical parameters of CO: air source heat pump
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Table 3 Operation changes of heat source equipment before and after transformation
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Table 4 Heating capacity and COP correction coefficient of CO: air source heat pump unit
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COP CoP COP COP COP CoP COP

/'C/C kW /KW kW kW /KW kW /KW

40 062 066 087 088 1.01 1.03 103 110 1.03 1.14 1.04 117 1.05 1.18
45 062 065 087 087 102 102 103 109 104 113 104 115 1.05 1.17
50 062 064 087 08 1.02 1.01 1.03 108 1.04 1.12 1.04 1.14 1.05 1.16
5 55 062 064 087 08 102 100 1.03 106 104 110 1.04 113 1.05 1.14
60 062 063 088 08 102 099 103 105 1.04 109 105 112 1.05 1.3
65 062 062 08 08 102 097 104 103 105 107 105 110 1.06 1.11
70 063 060 088 08 1.03 094 1.04 100 105 104 106 1.06 1.06 1.07
40 062 065 087 087 1.02 102 103 109 104 113 1.05 1.15 1.05 1.17
45 062 064 08 08 102 100 1.03 1.07 104 1.11 105 114 1.05 1.15
50 062 063 08 084 102 09 103 105 1.04 109 105 112 1.06 1.13
10 55 062 062 088 0.83 1.02 09 104 104 1.04 1.08 1.05 1.11 1.06 1.12
60 062 062 088 08 103 097 104 103 1.05 107 105 1.10 1.06 1.11
65 063 061 088 0.1 1.03 09 104 101 105 1.05 1.06 108 1.06 1.09
70 063 058 0.8 077 1.03 0091 1.05 097 106 1.00 1.06 1.03 1.07 1.04
45 063 064 08 08 103 100 1.04 106 105 110 1.05 113 1.06 1.14
50 063 062 088 0.83 1.03 097 104 103 1.05 1.07 106 1.10 1.06 1.11
55 063 061 08 08 103 09 1.04 102 105 106 106 1.09 1.07 1.10
60 0.63 0.60 0.89 0.81 1.03 09 105 101 105 1.05 1.06 107 1.07 1.09
65 063 059 08 078 1.04 092 105 098 106 1.02 1.06 1.04 1.07 1.05
70 063 057 09 076 1.04 08 1.06 095 106 098 1.07 1.01 1.08 1.02
50 063 061 08 08 104 09 105 103 106 1.06 1.07 1.09 1.07 1.10
55 064 061 090 0.1 1.04 09 106 102 106 1.05 1.07 1.08 1.08 1.09
20 60 064 059 095 079 105 093 106 100 1.07 1.03 1.07 106 1.08 1.07
65 064 056 09 074 105 087 1.06 092 107 09 1.08 098 1.09 099
70 064 052 091 070 106 082 1.07 087 108 09 1.08 093 1.09 094
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Table 5 Energy consumption and cost statistics before and after transformation
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