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Abstracts:

An indirect flash evaporative cooling enthalpy recovery technology used for building
ventilation was proposed based on counter flow plate heat exchanger combing with
ultrasonic atomizer. The technology is aimed at enhancing enthalpy recover efficiency
and preventing contaminant transfer of heat recovery unit. The principle of the
technology is to over saturate indoor exhaust air by ultrasonic atomizing
humidification. The evaporation of ultrafine mists cools down indoor exhaust air to its
wet-bulb- temperature and makes not only sensible heat transfer but also moisture
condensed in outdoor supply air to realize total heat recovery. Compared with
conventional indirect evaporative cooling, the application of ultrasonic atomizing
enhances cooling effect through increasing water mists evaporation area and
decreasing heat transfer resistance between exhaust air and supply air. No mass
permeation, carrying-over or sorption occurs in this heat exchange process which
guarantees no contaminant transfer from exhaust air to supply air. A prototype unit of
the proposed technology was developed and tested in climate chambers. Temperatures
and humidity ratios at inlets and outlets of the heat recovery unit were measured to
investigate and analyze its energy recover efficiencies. The results showed that in hot
and humid climate, up to 71% of total heat recover efficiency could be achieved by
the prototype unit, and more than 50% of the enthalpy recovered was contributed by
moisture condensation in the outdoor supply air.
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