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Energy consumption characteristics and carbon saving potential of

central heating in typical cities in Northwest China
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Abstract: This paper makes statistics on the development trend of the scale and area of central heating in the past 10
years in the five provincial capital cities along the Belt and Road in western China, including Xi'an, Urumqi,
Xining, Lanzhou and Yinchuan, and analyzes the types and proportions of heat sources for central heating.
Constrained by the current relevant national heating energy consumption indicators, the change law of central
heating energy consumption in the past 10 years is analyzed and estimated, and the energy consumption of central
heating in the next 5 years is predicted. The results show that after strictly implementing the Technical standard
for nearly zero energy buildings GB/T 51350-2019, the energy consumption of central heating in the above cities
will be reduced by 2.8%, 40.2%, 30.5%, 15.3% and 42.7% respectively in 2025. In addition, when solar
energy, geothermal energy and other renewable energy are used to replace conventional energy for heating from 0 to
20% , the carbon emission reduction of the above cities can reach 22.3%, 52.1%, 44.3%, 32.0% and 54.1%
respectively. The results will provide a reference for the technological development and policy formulation of urban
heating energy renewal and development along the “the Belt and Road”.
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Fig. 1 Climate regionalization along “the Belt and Road” in Western China
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Tab. 1 Central heating area along “the Belt and Road” in Western China(10* m?)

— 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
BV 10 069.34 12 307.78 15 963.00 19 824.59 24 030.34 27 918.95 39 578.60 35 226.83 38 614.04 41 685.20
Hif 12 162.25 12 943.27 15 436.91 15 269.98 16 137.13 17 434.74 20 360.00 23 460.40 26 121.28 27 867.97
Hi 269. 90 304. 20 450. 90 455. 96 461. 46 462. 36 7 844.60 7 923.90 8014.55 10 304.37
TH  6848.62 7373.31 8236.40 8757.37 9979.05 11 010.79 12 978.00 14 682.78 13 952.25 14 523.11
HrgE 21 063.80 21 844.02 23 452.42 25 204.92 30 728.06 36 050.08 37 754.60 39 478.00 36 060.14 38 597.54
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Fig. 3 Centralized heating area of urban residential and public buildings along “the Belt and Road” over the years
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Fig. 4 Change trend of central heating area in typical cities from 2011 to 2020
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Tab.2 Heating energy consumption indicators of Western region along “the Belt and Road” under different standards
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Fig. 5 Heating energy consumption of typical urban residential buildings along “the Belt and Road”
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Fig. 6 Proportion of different energy sources for central

heating in different cities
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Tab.3 Heat value and efficiency of different energy sources
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Tab. 4 Conventional energy consumption and prediction of central heating in different cities
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