2. SUPPLY OF DUSTY AND FRACTIONATED MATERIALS INTO ROTARY CLINKER KILN

SCG "Ekologia" has elaborated a device to input the two-phase solid-air by-product mixture into the high-temperature zones of the kiln. According to the suggested conditions, the above-mentioned kiln charge should be introduced from the rotary kiln hot end and injected as a concentrated flush mostly into the decarbonization zone. The amount of the introduced material depends on the kiln dimensions and types of the used fuel-containing by-products. 

The present methods and devices to supply the material directly into the kiln are not fit for use as a part of the new technology. The workers of cement plants know well all the difficulties connected with the methods of supplying the electric precipitator dust to the kiln from its hot end. Proceeding from the analysis of the particularities of forming the solid-air flush, the causes of flush breakage at the output of the nozzle were found. As it was determined, a turbulent bias layer emerges at the moment of interaction between the flush and the environment; the characteristics of the layer make a great impact on the flush dissipation. The bias layers are of coherent and structure. According to the studies, "vortex-ring"-type disturbances, being the instability modes, can combine by pairs in some time intervals, so that the typical distances between the rings increase approximately in proportion to the distance from the nozzle edge. The increase of the axisymmetric flush diameter take place at the expense of coherent structures. 

Fig. 2.1 shows the interaction between the axisymmetric flush and ambient air. All the mixture particles, with time of relaxation below the time of their passing through the vortex, will be directed oppositely to the direction of the flush.

	

	fig. 2.1.


Fig. 2.2 shows the classic picture of destruction of solid-air flush going out under pressure from the nozzle.
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	fig.2.2.


The working assumption of creating a fundamentally new device fit for supplying the concentrated mix at large distances without breaking the flush may be formulated as follows. In order to increase the speed of material stream at the periphery of the flush and to avoid its dissipation, it is suggested that an annular air co-current be organized, with the speed exceeding the speed of the main stream that provides for supply of material. 

In this case, at the moment of going out of the nozzle the flush will be inside the concentric air stream and the coherent structures at the merge of the annular and the main stream will be orientated oppositely. The studies have been realized in practice as a nozzle of original design that makes it possible to create new - according to direction - exertions in the solid-air flush providing for its compression. In other words, a material stream is placed into air "jacket" that squeezes the solid particles and prevents the flush from disintegration at the nozzle outlet resulting from emerging vortexes. Fig. 2.3 shows the photo of the flush when the nozzle of new design is used. 
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The comparison of the photos of the flushes shows a fundamental difference in their structures. This effect gets significantly stronger due to thermophoresis when the flush enters the working kiln, i.e. the high-temperature zone contributing to an additional flush squeezing. This makes it possible to supply the material at quite a long distance - up to 50 m from the hot end of the kiln. Thus, there has been created and commercially checked an effective device capable of supplying the by-product mix to the optimal zones of the kiln. The new know-how ensures a power-saving effect according to minimum 4 thermal balance items of the kiln; it can significantly reduce an expensive gas or liquid fuel, partially substituting it with a low-grade solid fuel or coaly wastes.

