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Chapter Eight 

Conclusions 
8.1 Conclusions, Remarks and Discussion 

The use of fuzzy logic in withering control needs much practical experimentation with 

the basic structure in place, so that the membership functions and the rule base can be 

modified based on trial and error so that maximum energy efficiency and quality of the 

processed tea is ensured. This study provides the basis for such industrial experiments. 

This study shows that a considerable amount of energy is wasted in conventional tea 

withering process by the way of excessive air flow rates and also due to inefficient 

operation of the fan motor. The proposed fuzzy logic based system provides solutions for 

both these issues. 

The experimental and simulation results shows that with proper utilization of low humid 

air by controlling the damper angle, withering fan motor speed can be reduced without 

affecting the rate of withering. Also this study shows that chamber pressure build-up can 

be used as an indicator for inefficient operation of the withering fan and energy wastage 

due to this inefficient operation of the withering fan can be reduced by means of 

improved relative humidity levels of the process air for compensation of a motor speed 

reduction. 

The nature of the process does not require high accurate control and also does not require 

very fast reaction to system changes. The proposed fuzzy logic based control system well 

suites these process characteristics and can effectively integrate the operator experience 

to an automated withering control system for more consistent energy efficient and quality 

process. 
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8.2 Considerations for Future Research 

In a broader perspective for future advancements in the tea processing industry, the 

withering process should be looked at as a hole and new conceptualisation is required to 

overcome the inherent draw backs of the present system that was developed hundreds of 

years ago to suit the environmental, commercial and technical resources available at that 

period of time. 

For example, the present open withering system releases the used air which is very high 

in moisture content, to the process environment and it poses two problems. 

The fans sucks in this high moisture content air through the ambient air stream and mixes 

with dry air out from the dryer room and blows through the withering bed. The resulted 

air is high in moisture content and as a result withering becomes slow and energy 

inefficient. 

The high moisture content air out from one trough can deposit on already withered tea 

leaf on adjacent troughs as the withering troughs are located close by and also the 

withering times are also staggered among the individual troughs to facilitate distributed 

plucking and collection times. 

To solve these issues, a mechanism which can guide the used air out of the process 

environment has to be developed. 

Another concern related to the ambient air stream is that during different weather 

conditions and climates the humidity level of the ambient air stream can be very high and 

therefore improvisation of some method to source the ambient air stream through a 

processing chamber where you can reduce the .humidity level to a certain extent by the 

way of utilisation of the refrigeration cycle or any other method, it will improve the 

process. 
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