




Fig 1. Training course open ceremony with FUNAAB Vice-Chancellor, Prof Felix Salako. 

Fig 2. Equipment manufacturers and serviced providers during the training course in Abeokuta, Nigeria. 
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Fig 3. Illustration of a pneumatic dryer including data needed to determine its energy efficiency. 

Fig 4. Evaluation form handed in the end of the training course. 

Notation 
 mass flow rate (kg h−1) 

MC moisture content on wet basis (%wb) 
P pressure (kPa) 
T temperature (°C) 
v air velocity (m s−1) 

Greek letters 
 relative humidity (%) 
 latent heat of vaporization (MJ kg−1) 

Subscripts 
 dryer inlet 

 ambient 
 dry matter 

 dried solid 
 cyclone exhaust 
 fan outlet 
 wet solid 
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Fig 5. Relationship between cassava moisture content and the energy needed for water evaporation. 

Fig 6. Illustration of pneumatic dryers using different system boundaries, according to the objective of the study. 
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Fig 7. Measuring protocol to determine energy efficiency of a pneumatic dryer. 
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Welcome to the course
Determining energy efficiency of dryers

Learn to determine the energy efficiency of dryers
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Objectives

Appendix 1
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Two-days intensive-course

Hands-on

No lectures

No PowerPoint

No training material

No certification of conclusion
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Method

Attend the entire course
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Prerequisite

Appendix 1
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Determining energy efficiency of dryers 
A two-days intensive-course facilitated by Dr Marcelo Precoppe 
Crop Postharvest Technologist | Food and Markets Department | Natural Resources Institute | Faculty of Engineering and Science | University of Greenwich 

Absolute humidity (gwater kgdry air
−1) 

The absolute humidity (Y) can be calculated from measured values of temperature (T) relative humidity ( ) 
and pressure (P). 

Air enthalpy (kJ kgdry air
−1) 

Enthalpy of the air (h) can be calculated from measured values of temperature (T) relative humidity ( ) and 
pressure (P). 

Solid moisture content on a dry basis (kgwater kgdm
−1) 

Solid moisture content on a dry basis (X) is measured at the lab, most commonly using the oven method. 

Solid mass flow rate on a dry basis (kgdm h−1) 
The solid mass flow rate on a dry basis ( ) is calculated from dried solid output rate ( ) and the dried 
solid moisture content (MC  or X ). 

Air density (kg m-3) 
Density of the air ( ) is calculated from measured values of temperature (T) relative humidity ( ) and pressure 
(P) Calculated from air temperature relative humidity and pressure.

Air mass flow rate on dry basis (kgdry air h−1) 
Air mass flow rate ( ) measured air velocity and cross-sectional area plus the calculated is calculated air 
density ( ). 

Heat input rate to the dryer (kW or MJ h−1) 
Heat input rate (Q ) is the energy provided to the dyrer, and is calculated as shown: 

Q m h
Where  is the air mass flow rate, h  is the enthalpy of the air at the dryer inlet and h  is the enthalpy of 
the ambient air. 

Water evaporation rate (kgwater h−1) 
The water evaporation rate ( ) is calculated based on the solid mass flow rate on a dry basis ( ) and the 
difference between the wet solid moisture content on a dry basis (X ) and the dried solid moisture content 
on a dry basis (X ): 

m m X X

Heat rate used for moisture evaporation (MJ h−1) 
Heat rate used for moisture evaporation (Q ) is obtained by multiplying the water evaporation rate ( ) with 
the latent heat of water vaporisation ( ): 

Q m  

Energy efficiency (%) 
Energy efficiency ( ) is the ratio between the heat rate used for moisture evaporation (Q ) and the heat rate 
supplied to the dryer (Q ): 

Q
Q
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Flash dryer

Burner

Appendix 4
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Heat exchanger

Feeder
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Blower

Blower
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Drying duct

Cyclone separator

Appendix 4

17


