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Simulation of the Heat Transfer Coefficient for the Screw Propulsion Thermal Desorption Furnace
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ABSTRACT In order to accurately predict the heat transfer coefficients of the oil contaminated soil
particles in a low filling rate screw propulsion desorption furnace, we proposed that the total-heat-transfer
coefficient was composed of covered system coefficient and open system heat transfer coefficient based on the
Markov Heat Transfer Model. A model for predicting the total heat transfer coefficient of the screw furnace
was established and the model was verified by the tests under 6 working conditions at the filling rate of 15%
and 25% , screw rotation speed of 2,5,8 r/min, and the temperature of 300°C using the oil contaminated soil
particles prepared in the lab. The heat transfer coefficient between the furnace wall and the particles was
measured and the results showed that the model predicted an average error of 7.51%. The covered system
heat transfer was the main way for the heat transfer in the screw furnace, which accounted for over 65%
within the range of the experimental parameters. As a conclusion, the heat transfer performance can be
improved by reducing filling rates, decreasing crew diameters and increasing the stirring intensity.

KEYWORDS screw; thermal desorption; simulation; heat transfer coefficient; oil contaminated particle
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