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Fig.1 Flow chart of atmospheric water harvesting system using diesel engine waste heat recovery
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Fig.2 Physical model with division diagram of the desiccant wheel
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Fig.6 Temperature comparison of regenerated air before and after speed regulation under different air flow
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Dynamic simulation of rotary atmospheric water

harvesting system based on distributed parameters
XU Luyao, ZHOU Dengji*, JIA Xingyun, HE Yingxue

(School of Mechanical Engineering, Shanghai Jiao Tong University, Shanghai 200240, China)
Abstract: Atmospheric water harvesting is an effective way to solve the problem of water supply during field operations. In
this paper, a distributed parameter dehumidification wheel model composed of ordinary differential equations is established
to study the dynamic characteristics of the atmospheric water harvesting system using diesel engine waste heat recovery.
The results show that the temperatures of the regenerated air and the adsorbent in the wheel have a longer stable time than
the water harvesting rate and the adsorption rate of the adsorbent in the wheel at the target speed of the diesel engine,
requiring the rotating wheel to work for 6-7 cycles to reach a stable stage. The water harvesting rate is greatly affected by
the regeneration air temperature, and both parameters fluctuate obviously at the early stage. When the air flow of the runner
is greater, the stability of the system is better under various operating conditions. In order to ensure a high water intake rate
and economy of the system, the fresh air flow rate should be maintained at 800-1000 m®h. The model in this paper can be
used to further study the control and operation optimization of the system.
Keywords: waste heat utilization; desiccant wheel; distribution parameters; dynamic characteristics; thermal system

simulation





