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Comprehensive evaluation of rural clean heating technical

performance in typical cities
YANG Junlan, HAN Yifei, WANG Linxiu, ZHANG Xin, DU Yufan
(School of Energy and Safety Engineering, Tianjin Chengjian University, Tianjin 300384, China)
Abstract; In order to compare the performance of heating devices under different climatic conditions,
the energy consumption, economic and environmental performance models were established. Four kinds
of heating devices were analyzed, including CO, transcritical air source heat pump ( ASHP, ),
R410A air source heat pump ( ASHP., .. ), gas wall hanging furnace ( WGH) and electric heating
heater (DEH) . The results show that ASHP,, has the lower energy consumption, which is 81.2% low-
er than that of DEH. ASHP,,,,, and WGH have better economy, and their minimum total operating
costs are 60% and 52.1% lower than that of DEH. WGH has the best environmental performance, fol-
lowed by ASHP, The PM, s emission of ASHP in Shanghai is 75.2% lower than that of DEH. The
energy consumption, operation costs and pollutant emissions of the four heating devices reduce with the
decrease of regional latitude in all the typical cities except Changsha. The energy consumption of
ASHP ,, in Shanghai is 64% lower than that in Harbin. The total operating cost of ASHP,,,, in Shang-
hai for 15 years is 41% less than that in Harbin. The SO,, NO, and PM, 5 emissions of WGH in Shang-
hai are 17.4% , 34.3% and 34.3% lower that those in Beijing, respectively. The four devices ranked
from best to worst comprehensive performance are WGH, ASHP,,,, , ASHP, and DEH. WGH is suit-
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able for cold regions such as Harbin. ASHP,,,, can be used in other regions. The comprehensive index

of ASHP ,, in Xi“an is higher than that in other cities.
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Table 1 Heating parameters designed for five typical cities in winter
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Fig.1 Distribution diagram of total heat load

at different ambient temperatures
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Table 3 Part of evaluation coefficients of four heating devices'"”™
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Table 4 The information entropy and weight of each evaluation index in rural areas of five cities
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