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Mist Cooling of High-Temperature Cylinder Surface

Sookwan Lee, Jeeman Park, Piljong Lee, and Moohwan Kim
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Abstract

Heat treatment such as quenching of a high-temperature cylinder is being used on steel to produce high
strength levels. Especially, the mist cooling with the high and uniform surface heat flux rate :s expected to
contribute for better products. The experimental mist cooling curve is produced for better understanding, and
two distinct heat transfer regions are recognized from the cooling curve produced. It is shown that the liquid
film evaporation dominated region follows the film boiling-dominated region as decreasing the temperature of
test cylinder by mist flow. Based on the intuitive view from some previous investigations, a simplified model
with some assumptions is introduced to explain the mist cooling curve, and it is shown that the estimation
agrees well with our experimental data. In the meanwhile, it is known that the wetting temperature, at which
surface heat flux rate is a maximum, increases with mass flow rate ratio of water to air (y < 10). However,
based on our experimental data, it is explained that there exists a critical mass flow rate ratio, at which the
wetting temperature is maximum, in the range of 3 < y < 130. Also, it is described that despie of the same
value of y, the wetting temperature may increase with mist velocity.
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