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Abstract

With the continuous advancement of China’s “dual carbon” goals and the ongoing efforts to improve rural living environments,
developing a clean heating technology system for rural areas has become one of the key research directions in the fields of energy and
environment. Biomass water heaters, as critical technical equipment for decentralized rural heating, feature abundant raw materials,
low carbon emissions, and relatively low operating costs. Based on the energy consumption characteristics of rural areas in China
and winter heating demands, this study explores the necessity and importance of biomass water heater systems. It discusses the
shortcomings of existing biomass water heater systems in terms of heat transfer efficiency, fuel supply, and automatic regulation,
and proposes solutions such as optimizing combustion chamber morphology, increasing fuel feeding rates, and achieving automated
operation. The research indicates that through rational design improvements of biomass water heaters, significant advantages can
be achieved in enhancing the thermal efficiency of heating equipment, reducing operational costs, and improving user experience.
These systems can serve as a technological approach for clean heating in rural areas, playing a crucial role in promoting rural energy
transition and ecological environmental protection.
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