
Chapter Four 

Statement of the Problem 
4.1 Preliminaries 

In the present practice, withering process is controlled manually by experienced operators 

using mostly rules of thumb deciding factors which they have developed through several 

years of experience. As a result the energy consumption of the process is not optimized 

and also the quality of withering is not uniform. The withering process is a highly 

nonlinear process involving multiple variables and difficult to model mathematically. 

The present practice of manual feeling of the flow of air through the withering bed is very 

much dependent on the operator's skills and direct instrumentation and automation of the 

process is also not possible due to the very low air velocity present at the withering bed. 

Therefore an alternate way of achieving a more consistent control is required. 

Figure 4.1: A Photograph of the Withering Trough Arrangement. 
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4.2 Behaviou r of Process Parameters 

Withering process has four process inputs of interest, 

1. Air Flow: 

The air flow rate through the withering bed is a critical factor that determines the 

rate of withering, The rate of removal of moisture from the tea leaves varies on 

the level of moisture content in the leaves. In the initial stage of the process the 

leaves contains a high level of surface moisture and during that period, the rate of 

removal of moisture has a strong relationship with the air flow rate. The internal 

moisture is hard to remove and the rate of removal is low compared to the initial 

stage. So maintaining the same air flow rate is not necessary. 

The air velocity out of the bed through the tea leaves is difficult to measure as it is 

in the range of 0-0.5 m/s and needs averaging through a large area to get an 

accurate measurement. To overcome this problem air velocity is measured at the 

input to the chamber and air velocity at the exit through tea leaves is calculated 

using the input output areas. 
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Figure 4.2: Variation of Air Flow with Process Time. 

2. Chamber Pressure: 

As the tea leaves get withered it increases the resistance to flow of air through the 

withering bed. This in turn increases the withering chamber pressure. As the 

pressure builds up, the air flow rate drops at the same fan speed and the operation 

point of the withering fan gets shifted away from the most efficient point of 

operation on its performance curve. 
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Figure 4.3: Variation of Chamber Pressure with Process Time. 

3. Relative Humidity: 

The relative humidity level of the withering air flow is another factor that 

determines the rate of withering and maintaining a low relative humidity 

level can compensate for reduced air flow rate. 

26 



r 

4. Process Air Temperature: 

Since the process air humidity is reduced by means of heating, the air temperature 

goes high and cannot be avoided. Temperature rises for shot durations on and off 

will not affect the quality of the tea badly but continuous over temperature will 

damage the tea leaves and results in poor quality processed tea. 
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