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Abstract

In this study, the fact that water vapor can affect the properties of forced convective heat transfer in hot
impinging air jets was investigated. For this purpose and to predict the effect of relative humidity of hot air
on heat transfer coefficient, the heat transfer coefficient relations of impinging jets and thermodynamic
relations of air-water vapor mixture were used. Changes in relative humidity affect the thermodynamic
properties of air-water vapor components such as density, specific heat, thermal conductivity, and viscosity.
Circular or rectangular nozzles are commonly used to create impinging hot air jet in the food industry. The
relationships of heat transfer coefficient in these nozzles with Nusselt number are expressed as a function of
Prandtl and Reynolds number. Given that these dimensionless numbers are the function of thermodynamic
properties, the results showed an increase in the Nusselt number of the impinging jets of these nozzles with
an increase in relative humidity and temperature. The maximum increase for the Nusselt number was 44%
for an array of rectangular nozzles and the minimum increase was 26% for a single circular nozzle with an
increase in relative humidity at 400 K.

Key words: Impinging jet, Nozzle, Nusselt number, Relative humidity, Thermodynamic

properties
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