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Abstract: Working as the pivotal equipment in new dry cement production process the main function
of the grate cooler is to cool the clinker and recover the waste heat. According to the clinker transport

and heat characteristics of the air and clinker in the grate cooler the paper applied the turbulence
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model Euler multiphase flow model and porous medium model to simulate the flow and heat transfer
of cement clinker and then obtained the internal flow field and temperature field in the grate cooler.
By comparing the calculating results with the field monitoring date it is proved that the minimum
error and the maximum error are 4. 1% and 7.23% respectively. The model can accurately reflect the
actual operating conditions of grate cooler. Based on the model the air flow field distribution is then
analyzed. After the air passes through the clinker layer it is divided into three uncorrelated parts and
flows out from the outlets of grate cooler. The effect of particle size on heat transfer between clinker
and air is further analyzed and the excellent heat recovery efficiency is 72% with the clinker particle
size of 10 mm. Furthermore if the exhaust gas recirculation system ( the treated exhaust gas at 100°C
is transported to the cooling chamber of grate cooler by the circulating air duct) is applied the heat
recovery efficiency can be increased up to 74.9% .
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