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Abstract 10 

Using conventional fossil fuels causes both energy crisis and environmental pollution. Renewable energy with 11 

the merits of almost unlimited availability and environmental-friendliness provides a perfect solution to the 12 

problem. Solar energy is widely recognized as one of the most important renewable energy resources due to its 13 

even distribution, safety and serving as sources for others. In past decades, global solar thermal capacity 14 

increases rapidly and now it has been widely used worldwide to provide heating and cooling. To understand the 15 

current progress of relevant technologies and the future development, this paper briefly summarizes the current 16 

situation of solar heating and cooling, and then some new achievements in related areas and potential future 17 

market penetration are discussed. It is found that solar hot water heating system’s development is in fast lane in 18 

recent years with evacuated tube solar collector dominating the mass market. How to integrate solar collecting 19 

system with different types of buildings is the main research and development direction for solar building 20 

heating system. Large-scale district water heating system and solar PVT system as the most promising solutions 21 

attract extensive attentions. For solar cooling, efforts have been made to improve the efficiency of conventional 22 

solar thermal cooling methods in terms of adsorption and absorption technology. In addition to technical 23 

development, economic analysis of solar heating and cooling system is also discussed. Return of investment 24 

period is widely adopted to evaluate the economic performance. Results reveal that low initial cost and 25 

advantageous allowance are the most efficient ways to make solar heating and cooling system economically 26 

attractive. 27 
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1. Introduction 31 

Energy has already become a crucial issue for humankinds. We are still heavily relying on traditional fossil 32 

energy such as coal, natural gas and oil, which accounts for 78.3% of global energy consumption in 2014 [1]. 33 

However, fossil energy is not unlimited and we are going to run out of it if the trend continues. Meanwhile, fossil 34 

energy is mainly utilized in the form of direct combustion to produce electricity as well as thermal energy. This 35 

method causes severe environmental problems such as air pollution and intensive CO2 emission. Renewable 36 

energy with the merits of unlimited resource and cleanness can help us to overcome the problems caused. The 37 

renewable energy includes solar, wind, geothermal etc., in which solar energy is recognized as an important one 38 

due to its characteristics of even distribution and cleanness. 39 

Solar energy reaches to the earth surface by radiation and there are two ways to utilize, one is solar collector to 40 
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