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Comparison of economic and emission performances of different

technologies from coal to clean energy in northern rural China
SHAN Ming', LIU Yanqing', MA Rongjiang', DENG Mengsi', DING Xingli',
YANG Xudong', ZHANG Yongjie’, YE Jiandong’
(1. School of Architecture, Tsinghua University, Beijing 100084, China;
2. Beijing Association of Sustainable Development, Beijing 100084, China)

Abstract: In recent years, the work of coal to clean energy in northern rural China has made significant progress, but there
are many different kinds of technology adopted by different regions, and the effects also differ largely. It is significant to
summary and to evaluate different technical solutions timely for choosing the scientific and reasonable clean heating path and
ensuring the coal to clean energy work smoothly in different regions. This paper combined the ways of field survey,
measurement and simulation to deeply analyze the economy efficiency and emission performance of six typical rural heating
systems, including the wall-mounted gas furnace, biomass pellet heating stove, low temperature air-to-water heat pump, low
temperature air-to-air heat pump, and the coupled system of solar collector +low temperature air-to-water heat pump. In
general, biomass pellet heating stove and low temperature air-to-air heat pump have obvious advantages in economy and are
more suitable for rural living mode. The development of energy-saving technology and the improvement of indoor thermal
environment in rural areas also need to comprehensively consider the basis of region’ s development level, the air quality
requirements, the residents’ demands for heating, and the energy supply conditions and potential towards a sustainable
roadmap in line with China’ s rural reality.

Keywords: rural residential building; clean heating; coal to clean energy; economic performance; pollutant emission



