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Abstract: This paper introduces the composition and function of the new integrated 

solar heating and cooling system and expounds the working principle of the new 

integrated solar heating and cooling system. The core technology of the integrated 

system is analyzed, and the advantages of designing the new integrated solar cooling 

and heating system are proposed. 
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1. Introduction 

At present, the energy crisis and environmental pollution are the challenges facing the 

world. Maximizing the efficiency of the use of clean energy and renewable energy, 

especially through the comprehensive utilization of multiple energy sources to solve 

environmental problems has become the consensus of the global energy community. 

The integrated solar heating and cooling system preferentially uses solar energy to 

provide heat sources for households. When the heat source is insufficient, the gas 

boilers provide auxiliary heat. This new type of home heating is energy efficient, 

environmentally friendly and efficient, meeting today's sustainable development 

philosophy. 

 

2. The Composition and Function of the New Solar Heating and Colling 

System 

The new solar heating and cooling integrated system has an integrated system of 

villa-type phosgene complementary hot water system, refrigeration system and 

heating system with solar collector circulating medium. The integrated system is 

mainly composed of a solar water heater, an intelligent temperature control system, a 

gas wall-hung boiler and a water temperature air-conditioning system. The solar water 



Volume 5 Issue 6 2018 

   81 

heater is responsible for the heating of the original water temperature. The intelligent 

temperature control system is responsible for detecting the temperature of the water 

flowing out of the solar water heater. The gas boiler will continue to heat the unsuitable 

water temperature until the predetermined temperature is reached. The water 

temperature air conditioning system can both heat and cool. It is necessary to use tap 

water. The structure of the new solar heating and cooling integrated system is shown 

in Fig. 1. 

 

Fig. 1 Schematic Diagram of the New Solar Heating and Cooling  

Integrated System 

Note: the direction of the arrow is the direction of water flow 

 

3. Working Principle of the New Solar Heating and Cooling Integrated 

System 

The integrated system relies on the urban tap water system (groundwater system) and 

the solar water heater system and realizes the summer based on the function of the 

original solar water heater through the water storage tank, the temperature control 

device, the radiator and the water temperature air conditioner, and the gas fireplace 

(electric water heater). The function of cooling and heating in winter. 

According to statistics, in most parts of China, the tap water temperature is around 

12-22 degrees Celsius in summer, and the cooling demand in the room is realized by 

the tap water and water temperature air conditioning system. 

Winter solar water heaters heat the heat source. When the sun is good during the day, 

you can only turn on the solar water heater to heat it with a radiator or water 

temperature air conditioner, which can heat the room and save energy. When the solar 

water temperature is not enough, the intelligent temperature control system 

automatically turns on the gas fireplace to heat. According to the comparison between 

the set water temperature and the temperature of the water in the solar energy, the 

gas furnace is automatically turned on or off. When the temperature of the water 
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flowing out of the solar water heater can reach the set temperature, the gas boiler is 

not turned on, and when the set temperature is not reached, the gas is automatically 

turned on. The wall-mounted furnace, at which time the water in the solar water heater 

is reheated by the gas furnace. 

In addition, the automatic exhaust valve on the top of the collector in the system is 

changed to a temperature pressure valve, and the temperature pressure valve drain 

port relates to a safety drain pipe to a safe drainage point, and an automatic water 

supply is installed at the inlet of the circulation pump station refill port. Valve, 

temperature and pressure valve set temperature is 90°C, pressure is set at 0.7 MPa, 

when the temperature or pressure reaches this value, the temperature pressure starts 

to discharge high temperature or high-pressure water until the temperature or 

pressure drops to the specified value, which can avoid the heat collecting system is 

over-temperature damaged, and the pipe can also be installed with plastic pipes, which 

reduces construction costs and installation difficulty.  

 

4.Core Technology of New Solar Water Heaters 

The system is improved based on traditional refrigeration and heating, and has some 

unique core technologies, mainly by the following points:(1) Solar water heaters 

convert solar energy into heat and heat water from low to high temperatures to meet 

the hot water use in life and production. (2) With power cycle function. The intelligent 

temperature control system is equipped with a circulating pump. When the water 

temperature is less than the set temperature of 1 degree, the water pump is turned on 

and the hot water is circulated. When the water temperature reaches the set 

temperature, the water pump is turned off after 3 minutes, and the water temperature 

can be set to 99. Degrees, because the water temperature of solar energy is almost 

never such high, it is possible to keep the water of the heating system circulating 

without turning on the gas furnace. (3) Gas stoves and fast water heaters can be used 

as supplementary energy sources. Since the temperature control system itself is 

equipped with a hot water circulation pump as a power, in order to save equipment 

costs, other fast water heaters such as gas water heaters and electric water heaters 

can also be used as supplementary energy sources. (4) Low temperature antifreeze 

function. When the system water temperature is lower than 5°C, the temperature 

control center automatically turns on the low temperature protection function. When 

the water temperature reaches 15°C, the three-way valve and the circulation pump are 

closed. (5) Self-protection. At 0 o'clock every day, the automatic control center 

automatically starts working for 40s to prevent the three-way valve and circulation 

pump from being blocked and stuck. (6) It has two working modes: manual and timed 

automatic switch machine, which is energy-saving and convenient. Manual power-on 
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defaults to manual mode. The temperature is changed by pressing the button. The 

operation is very simple. The time is automatically switched on and off. The time is 

divided into four time periods. Each time can set different water temperature. After the 

mode is set, the automatic control center follows. The set time and water temperature 

are automatically turned on and off regularly, which is energy-saving and convenient to 

improve the comfort of life, and at the same time prolong the service life of the 

temperature control center. (7) Energy saving and environmental protection functions. 

The products mainly rely on clean energy such as solar energy, natural gas, 

groundwater and a small amount of electric energy, low-carbon environmental 

protection, and economical energy conservation. Among them, the water temperature 

air conditioner can realize the circulation of water based on realizing the cooling and 

heating. Solar panels can also provide electrical energy to the system, enabling 

intelligent energy-saving purposes through intelligent switching devices. 

 

5. Advantages of the New Solar Heating and Cooling Integrated System 

5.1 Design Advantages 

The new integrated solar heating and cooling system is a heating and cooling system 

designed for many inconveniences such as winter heating and summer cooling in rural 

areas. The new integrated solar heating and cooling system integrates versatility to 

effectively improve the quality of life of users. The design is environmentally friendly 

and efficient: 

Environmental protection: The solar energy, water energy and natural gas of the new 

integrated solar heating and cooling system are non-polluting clean energy. China 

vigorously advocates energy saving and emission reduction, and the new integrated 

solar heating and cooling system serves the public in the purpose of energy saving and 

emission reduction. 

Efficient: The new integrated solar heating and cooling system integrates solar energy, 

natural gas and water energy into various ideal applications through various methods. 

 

5.2 Market Advantage 

In the vast rural areas of China, many villagers still use coal stoves for heating in winter, 

which is neither hygienic nor inconvenient, and the heating effect is still very poor. In 

the hot summer, they still use a fan to cool down, and a few users who use air 

conditioners can't avoid the danger of air conditioning. Our new integrated solar 

heating and cooling integrated system can solve these problems for users efficiently 

and conveniently and has great demand in the vast rural market. 
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5.3 Political Advantage 

The construction period is subsidized by the state, and the enterprise invests 50%; in 

the Energy Renewable Law, the state finance establishes special funds for renewable 

energy development to support the following activities: 

(1) Renewable energy utilization projects for rural and pastoral areas; 

(2) Construction of independent power systems for renewable energy in remote areas 

and islands; 

(3) Resource exploration, evaluation and related information system construction of 

renewable energy; 

(4) Promote localized production of renewable energy development and utilization 

equipment. 
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