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Project duration and funding 

• Started in December 2017, with target end 
date of Dec 2020 

• Due to restrictions arising from COVID, 
project end date extended to June 2021 

• Project budget was $750,000 



Challenge 
• Diverse fruits and 

vegetables produced 
– Unique organoletic, 

functional and 
nutraceutical 
properties 

• Seasonality 
• Market access 

challenges  
– Low economic 

benefits 

• Up to 80% loss 
• Lack of appropriate 

preservation 
technology  



Project aims 

Development objective 

• To create new business 
opportunities in food 
value addition and  
agro-processing 
equipment fabrication, 
contributing to job 
creation and income 
generation 

Expected outcomes 
• High value dried products from 

fruits, vegetables and herbs 
introduced into Uganda & 
Kenya markets 

• Local fabricators making quality 
 equipment suitable for 

use by local agro-processors 

• Increased use of locally 
produced food ingredients 
derived from fruits, vegetables 
and herbs 

• Enhanced collaboration among 
farmers, agro-processors, 
researchers and support 
agencies 



Why drying 

• Widely used preservation technology 

• Products are stable under ambient temperature  

• Minimizes storage, transportation and packaging 
costs 

• Dried natural products used as ingredients in 
variety of food products 

• Variety of technological options 



Why RWDT 

• High quality product 

• Mechanical 
simplicity 

• Inexpensive 

• Energy efficient 

• Short drying time 
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Commercial RW dryers cost approx 1m US$ 



Project activities and responsible 
partners 

Activity Responsible partner 

Design of dryers Mak ABE & KIRDI 

Fabrication of dryers TONNET & KIRDI 

Techno-economic evaluation of dryers FONUS & EAN 

Optimisation of drying processes Mak FTN & JKUAT FST 

Evaluation of RWD products Mak FTN & JKUAT FST 

Processors and fabricators capacity 
assessment 

MTIC & KIRDI 

Training of farmers and agro-processors FONUS & EAN 

Training of fabricators Mak ABE & KIRDI  

Promotion of RWD use MTIC, FONUS & EAN 

Training of graduate students Mak & JKUAT 



Project outputs 



Developed RW dryers 

  

  



Fruit/Vegetable Input variables Response variables Optimized conditions 

Passion fruit 

juice 

Drying temperature and 

time 

Moisture, vitamin C, ß-

carotene , total phenolic 

content and total anti-

oxidant activity 

82.9 °C and 60 min 

Pineapples Drying temperature and 

puree/slice thickness 

Drying time and vitamin C 

content 

Puree: 86.2 °C and  

2.9 mm  for 58 mins 

Slices: 78.9°C  and 2 

mm for 96 mins 

Mango puree Drying temperature and 

puree thickness 

Vitamin C, β-carotene and 

duration of drying (time) 

74.598 °C  and 2.5 

mm for 55.6 mins 

Jackfruit puree Drying temperature and 

puree thickness 

Drying time, vitamin C, 

antioxidant activity and 

total carotenoid content  

93.4°C, 2.56 mm for 

62 mins 

 

Cow pea leaves Drying temperature and 

time 

 

vitamins A and C, protein 

and moisture content  

72.6℃ and 60 mins 

RW drying conditions for different products optimized  



Nutrient retention in jackfruit 



Dried fruit products 



Protocols for utilisation of RWD products 

as ingredients in value added foods 

•Bread 

•Cakes 

•Yoghurt 

•Porridge flour 

•Reconstituted juice 



Bread containing different RW dried fruits 



Cakes containing RW dried fruits 



Protocols for use of RW dried fruits as ingredients 



 

Guidelines for use of RW dried fruits as ingredients 



https://youtu.be/NJmnSHT51O0. 

https://www.youtube.com/watch?v=NJ

mnSHT51O0 

Training of farmers and agroprocessors 

Training covered use of RWD 
and use of RWD products as 
ingredient 

https://youtu.be/NJmnSHT51O0.
https://www.youtube.com/watch?v=NJmnSHT51O0
https://www.youtube.com/watch?v=NJmnSHT51O0






Training of fabricators 

• Sixteen fabricators trained and gained skills in fabrication of 
different components of the RWD 
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Publications 
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https://www.monitor.co.ug/uganda/magazines/farming/simple-technology-

to-dry-your-farm-produce-1916050?view=htmlamp 

Makerere University develops Refractance Window Dryer(RWD) 
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Supported training of 6 grad students (2 

PhD & 4 M.Sc.) 





Institutional facilities improvement 



One utility model and one patent application 

 



Commercialisation arrangements 

•Product development with materials dried using 
RWD as ingredients under development 

•MoU between Makerere University and private firm 
to oversee utilisation of RW equipment at MUARIK 
for commercial production of value added foods  

•Three (two in Uganda and one in Kenya) agro-
machinery companies equipped to produce RW 
dryers under technical guidance of Mak and KIRDI 
staff 

•Engagement with development agencies about 
financing of farmer groups to procure RWD 



 

Thank you 


