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Abstract

The use of alternative fuels as supplementary fuel in cement kilns is rapidly being accepted

worldwide as one of the best technologies for complete and safe destruction of these wastes,

while simultaneously recovering their resource values for the use in cement manufacture.

High temperatures, long gas residence times and high turbulence in the cement kiln ensure

complete destruction of organic constituents in the waste materials.

The waste or waste derived fuels or alternative fuels, comprised of a wide variety of

‘opportunity fuels’ and characterised by a very broad range of physical and chemical

properties, are consumed within the cement industry, depending upon their availability,

transportation and quantities (e.g., waste wood chips, tyre chips, whole tyres, plastic disks,

diaper cubes, liquid waste and oils). They are all typically problematic due to the breadth of

their combustion and pollution characteristics, which are frequently insufficiently known.

They are mostly co-fired with conventional fuels, either within the kiln or in the precalciner in

various quantities and combinations. The primary factor limiting the quantity fired is that the

plant performance should not be adversely affected. Above a certain substitution value,

further substitution of conventional fuels with AF can lead to higher sulphur cycles, increased

build-up areas, loss of refractory line due to localised hot-spots, unstable kiln operation and

emissions (CO, NOx, SOx).

It is often difficult to identify an optimum feed rate and combination of alternative fuels

without the complete understanding of combustion aerodynamics, residence time of fuel and

hot meal particles and identification of potential build-up areas. In the past, simplified process

or physical models based on air/water and/or acid/alkali mixing were employed to interpret

the mixing pattern in order to design modifications or process optimisation guidelines. These

techniques have helped the cement industry enormously for conventional fuels and simpler

kiln/precalciner arrangements. However, the existing complex fuel combinations and their

identification of optimum injection locations/substitution ratios in both kiln and precalciner

needs to be studied using detailed and generalised physical/chemical models. For example,

physical modelling requires the application of suitable scaling parameters to ensure dynamic

similarity between the model and prototype. Physical modelling of combustion dependent

processes by these methods is termed ‘partial’. This is because several scaling, or similarity,

parameters are pertaining. The constancy of all of them between the model scale and full
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