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Microclimate making is an important and energy-intensive task. About 80% of the heat used for heating 
production premises is removed through a ventilation system. In animal husbandry, it is rather expedient to utilize 
the exhaust air heat in an air-to-air recuperative heat exchanger. When a heat exchanger wall is cooled to temper-
atures below zero, the condensate crystallization process starts from the side of the exhaust duct. Therefore, it is 
advisable to take into account frost formation. The frost properties differ from those of snow. When frost is formed, 
two groups of processes develop simultaneously: both those increasing and decreasing heat transfer. The authors 
have obtained approximate dependences to determine the coef  cients of relative heat transfer and relative resistance 
to the process duration, as well as determined dependences of the change in relative thermal power over time. It 
has been noted that a  uid  ow mode has a signi  cant effect on the ef  ciency of heat and mass transfer. In this 
case, the general nature of the process can be traced: an initial increase in the relative thermal power is followed 
by a quasi-stationary mode, and then relative thermal power decreases. The maximum ef  ciency of heat utilization 
is ensured in a quasi-stationary mode. Accounting for the effect of frost formation on heat transfer intensity one 
can make a more accurate estimate of heat  ows, determine the optimum time for switching the heat exchanger 
into a defrosting mode, and implement a dynamic control algorithm for a heat recovery system to ensure maximum 
heat output of an installation.

Key words: ventilation, desublimation, frost formation, quasi-stationary mode, microclimate, heat recovery, 
microclimate system, heat exchange, heat transfer, heat utilization, energy saving.
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