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The Design and Properties Research of Biogas Water Heater with High
Efficiency and Low Exhaust

College of Mechanical and Energy Engineering, Tongji University
Qi Yateng, Feng Liang, Hu Biao

Abstract: During China “12th five-year” plan, the biogas has been a flourishing industry. But long-term
heavy construction and light utilization bring biogas industry to some matters, such as low
availability, use of the new technology lagging behind, biogas facilities being lay aside and
so on. To improve this status quo, this paper aims at the defects of the old biogas water heater
existing in terms of its thermal performance, based on the theoretical research, devises an
efficient, ultralow-emission, safe and comfortable dual-use biogas water heater which also fit to
the domestic gas to enhance its market share. This paper analyzes the relations between air-fuel
ratio and discharge of pollutants by experimentation and determines the optimal air-fuel ratio. In

the optimal air-fuel ratio, we text its emission performance, thermal efficiency and temperature
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control performance. Also, we analyze how the thermal load impact on the thermal efficiency
and pollutant discharge ( mainly means NOx and CO ) of the biogas water heater. Results of
the trial indicates that under rated load, the emissions of CO (a=1) and NOx (a=1) are 32.5
ppm and 22.9ppm, which shows an eminent emission performance; Its thermal efficiency is
103.4%, coming up to first class of national pollutant discharge standard to gas water heater; the
dynamic response time of water temperature is shorter and the touch screen technology achieves
the water temperature control in both modes of manual control and automatic control, which
makes its users feel more comfortable and convenient. This biogas water heater overcomes
the defects of combustion instability, low thermal efficiency, bad emission performance, weak
temperature persistence and so on; also, its integration with touch screen technology creates
stunning visual experience to the users, compared to traditional biogas water heater, and there
exists great market competitiveness and developing potential.

biogas water heater premix combustion condensation heat transfer touch screen technology
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