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Abstract 

As per the living standard electricity is most import energy 

source which is necessary to fulfil the basic requirement in 

daily life of human beings. In India coal based thermal power 

plant are the basic mean for electricity generation .After 

combustion of coal fly ash is the residue in various hoppers 

of power plant and it necessary to handle the fly ash in such 

way that it should not affect the performance of the thermal 

power plant. There are various ways to handle the fly ash in 

power plant but the pneumatic conveying system is the best 

option of ash handling but there are certain factors which 

effect the flow of ash through the conveying line which 

results in choking of line and over flow of hoppers. The 

explain the various factors influence the conveying system 

and the basic strategy to solve the existing problem. 

1.0 INTRODUCTION 

Pneumatic conveying is being used increasingly in industry to 

convey a various grades of dry fly ash. Various  efforts have 

been made to advance the research and the application of 

pneumatic ash conveying system. Experience has 

demonstrated that pneumatic conveying exhibits different 

performances and flow patterns for different air mass flow 

rates (  ). There are many ways of describing the different 

flow patterns. Among them, the concept of the phase 

diagram. By using the phase diagram, the flow patterns can 

be determined within a pipeline for a given set of conveying 

conditions. According to the different flow patterns, 

pneumatíc conveying is classified primary as dilute phase or 

dense phase.  

Dilute phase conveying in general employs large volumes of 

air at high velocity so that the individual particles are 

conveyed as a fully suspended flow, as shown in Figure 

1.1(a). If the mass flow ratio (m*), which is a ratio of the dry 

fly ash mass flow rate (   ) to the conveying air mass flow 

rate    )., is in the range 0 <m*< 15, then the mode of flow 

usually is regarded as dilute phase conveying. [17] 

 

 

 

 

     

 

 

 

 

 

 

 

  

 

 

Fig:1.1 Flow pattern in pneumatic conveying in horizontal 

pipe 

Dense phase conveying is defined by Konrad et al. as the 

conveying of particles by air along a pipe that is filled with 

particles at one or more cross-sections, as shown in Figure 

1.2(c), (d) and (e). The flow pattern and behaviour of dense 

phase conveying are much more complex than those of dilute 

phase conveying so that there is, as yet, no universally 

accepted definition for dense phase conveying. Some 

researchers  define dense phase conveying when mass flow 

ratio m* > 15. The different types of dense-phase shown in 

Figure 1.1(c), (d) and (e) are dependent on the material and 

method of conveying. The conveying that has flow patters 

shown in Figure 1.1(c) and (d) is defined in this thesis as 

dense phase low-velocity pneumatic conveying. Figure 1.1(c) 

shows the slug flow of fine and coarse granular products (e.g. 

wheat, semolina) displaying natural slugging ability and 

Figure 1.1(d) shows the plug flow of more cohesive-type 

products (e.g. milk powder), The conveying shown in Figure 

1.1 (e) is called fluidised dense phase conveying, which is 

achieved usually with powders, such as cement, pulverised 

coal and fly ash. Besides dilute and dense phase conveying, 

for some products, there is an unstable dune flow between  


