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1. Automated Livestock Tracking and Management System: Makerere University 

(CEDAT), School of Engineering, Department of Electrical and Computer Engineering By J. 

Nayebare 1, A. Niyonzima 2, P. Bogere 3 

Successful farming has always required intense manual labour and acute 

management skills. Technological advancements of agricultural revolutions 

reduced the quantity of manual labour required but huma n direction is still 

necessary. A main component of these new strategies is livestock monitoring 

information. Animal tracking provides valuable information including recent 

location, movement and feeding patterns, and land usage. The collection and 

storage  of this information as well as actions based upon the information are 

becoming more automated. In this research project, a system prototype for 

tracking and recording livestock was developed. The prototype requires 

attaching an animal with an RFID tag ass igned a unique ID.  Different read 

locations (e.g. barn, dip, field, and gate) assigned RFID readers that read from 

the RFID tag. A tag read by a reader determines the tagôs location and, 

therefore, that of the animal. A programmed microcontroller, with co nnected 

readers, processes data from the RFID tag. A Wi -Fi connected microcontroller 

forwards the data of a tag, location and timestamp to a mobile application and 

web application in real - time, thereby availing data from all the read stations.  
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2. A sm art Habitat for Honeybee: Makerere University (CEDAT) Department of Electrical 

and Computer Engineering, O.E.L. Buza 1, A. Nampumuza 2, P. Bogere 3, 

 

Rural farmers in Ugand a have a challenge of  recurrent shocks and stresses due 

to climate change. Agricultural diversity and less control of the agriculture value 

chain are other challenges faced by many farmers. It is upon these challenges 

that the authors wish to contribute to a solution through a  smart bee hive 

design. Technologies prior to this design have used analogue devices like 

thermostats to serve as temperature sensors within the hive. In this design, a 

microcontroller was programmed so that it responds appropriately to signals 

from sensor s strategically positioned within the hive. Specifications of electrical 

devices put within the hive were also determined based on engineering 

principles. The size of a solar system to power up the devices within the hive 

was also determined. A 110V nichro me heating element was selected and 4 fans 

were also installed in a top bar hive. The combination of the fans, heating 

element, sensors and microcontroller enable an automatic regulation of 

temperature and humidity hence a honeybeesô smart habitat for improved bee 

activity including honey production and crop pollination.  
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3. Decentralized box composting for managing solid wastes from urban 

markets: SwaibSemiyaga , Department of Civil Engineering, Faculty of Engineering, Ndejje 

University.  

 

Picture taken of Kasubi Market in Rubaga Division, Kampala  

Markets in urban centre are usually crowded with people and items for sale. This 

signifies large amounts of wastes generated, both by people and from products 

for sale. In several markets found in Sub -Saharan Af rica, parts of the collected 

wastes are disposed of  in landfills and the rest remains uncollected. It is not only 

expensive to transport wastes to the distant landfills, space availability for the 

growing waste amounts and the greenhouse gas emissions from  the 

decomposing wastes are some challenges of disposal in landfill s. On the ot her 

hand, the uncollected waste has  potentially blocked urban drains and pose a risk 

to human health in terms of exposure to odour, dust and pathogens which 

become a threat to h uman health and environment if poorly managed. The 

objective of the research on whose data this paper is based was to develop a 

decentralized system for recovering soil conditioner through composting of 

market wastes. The approach was to look at the status  of waste management, 

characterize wastes and design a box composting system for it. It was found 

that wastes generated are stored in sacks, loaded on trucks and transported to 

Kiteezi landfill, twice a week. The design of composting box capacity would 

req uire 3 boxes per day, making it 114 boxes considering, shrinkage and 40 

days of composting period. The required area of less than an acre and the 

calculated cost benefit ratio of 1.5 would make this approach a success. 
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Promotion of the existing organic was te reuse practice in markets and 

decentralized composting of the remaining fraction will valorise market wastes, 

and hence the improvement in management.   

4. Assessment of Briquetting materials for sustainability: Osinde Anthony,Beng (Civil) 

NDU,Lab techn ician, Researcher (Renewable Energy, Ndejje University)  

 

Due to the increasing trend and adaptability of th e briquette business, there is 

great need for sustainability of the required basic raw materials. This will 

eventually enable a continuous sustainable production and supply of the 

products for healthy competition and substitution of the dominant ready fuels in 

the market. Briquetting is  a step -by -step process through which the solid fuel is 

made from combustible organic waste. The fuel brique ttes are the solid blocks of 

fuel which are of various shapes depending on the kind of machinery used. They 

can be used as a fuel to substitute firewood, charcoal, or other solid fuels . In the 

proper context, fuel briquettes can save time and money, decrea se the rate of 

local deforestation and create income generating opportunities for the 

community. Above all, it reduces the environmental degradation and disease 

burden .The goal of this investigation is to determine the feasibility and 

sustainability of bri quetting material from a variety of the available raw 

materials, primarily agricultural wastes such as maize cobs and sawdust. Other 

materials evaluated are paper, grass, tree cut offs  and leaves, cardboard, cow 

dung, food -peelings from banana, potatoes, a nd cassava and others, corn husks 

and charcoal fines. Several fuel briquetting programs have been successfully 

demonstrated around the world. In theory, fuel briquettes can be made  from any 

organic material, and because of this, the continuous availability of the material 

will keep the program alive and kicking.  This paper intends to show the 
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sustainability of different briquette raw materials which can provide a stable 

briquette business.  

5. Through Extrusion Cooking with A Twine Screw Extruder: By K.I.T G uest 

Reseacher: Eng:SsempebwaKibuuka Ronald)  

 

Extrusion cooking of starch materials has been widely studied during the last ten 

years. Conversion of starch properties in the extruder depends on many 

variables in the machine and raw material control param eters. Independent 

process parameters include screw speed, screw configuration, product moisture 

content, temperature, total mass flow rate and die configuration. These 

independent parameters affect such system parameters as residence time 

distribution, th e energy requirement of the process, the pressure profile along 

the barrel and the pressure drop in the die. (Meuser et al., 1987) Extrusion 

cooking is a popular means of preparing snacks and ready to eat foods. With the 

help of shear energy, exerted by th e rotating screw, and additional heating by 

the barrel, the food material is heated to its melting point, then is conveyed 

under high pressure through a series of dies and the product expands to its final 

shape - (Ganjyal2003). This complex phenomenon usuall y occurs during high -

temperature, low moisture extrusion cooking conditions. Itôs the consequence of 

several events such as biopolymer structural transition and phase transitions, 

nucleation, extrudate swelling, bubble growth and bubble collapse, with bubb le 

dynamics dominatory contributing to the expansion (Chang 1992).  In this 

study, the effect of different extrusion processing parameters or independent 

variables such as; screw speed, mass flow rate, barrel temperature and moisture 

content, on the expans ion characteristics of the East African High land Banana 

(Matooke) are investigated. It is confirmed that pre -gelatinization and 

extrusion cooking -bananas significantly raises the energy contentment of the 

product and that this process has significant impac t on the viscosity 
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characteristics of the product and that product bulkiness reduces giving room for 

addition of more nutrients to improve the banana extrudate nutrient quality.  

6. Comparison of different types of carbonizers: Andreas Bauer  (Student) at Nd ejje  

University, Mechanical Engineering, Karlsruhe Institute of Technology (University / Germany)  

 

Installation of Energy Saving Cook Stoves by VSLAs, (PREACH Project) in Serere District  

Efficient carbonizers reduce deforestation! Why? In Uganda, on average, 15 % of 

the population is using charcoal as a fuel for cooking. In Kampala, 76% of the 

population is using charcoal as their main fuel for cooking. Most of the charcoal 

in Uganda is pr oduced with traditional earth mound kilns which have a low 

efficiency, compared to other types of carbonizers. By using efficient carbonizers 

much less wood should be used to produce the same amount of charcoal and 

deforestation can be reduced. On the othe r hand, biomass waste like maize 

cobs, cut offs from trees and bushes, banana and cassava peelings, lantana, 

sawdust from carpentries can be carbonized and used instead of firewood or 

charcoal produced from wood, to reduce deforestation. Different input ma terial 

requires different types of carbonizers. As charcoal has been produced since 

ancient times, there are several different designs developed. For the possible 

adoptability in rural areas, only carbonizers which are using the pyrolysis 

process are consi dered. In carbonizers, which are based on pyrolysis, either 

burning biomass in a limited oxygen atmosphere or heating biomass in a non -

oxygen atmosphere leads to the production of charcoal. An overview of different 

types of carbonizers is given, which are compared according to technology and 

processes, efficiency, possible input material, and adoptability for Uganda, it can 

be concluded that that this intervention is likely to succeed. Beside the 

carbonizers which have been on the market for a longer time, the new build 

carbonizer from the Renewable Energy Research Centre of Ndejje University is 

explained and compared. This new and big masonry -carbonizer was developed 
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and build for increasing the number of maize cobs which can be carbonized in a 

single batch . 

7. Public Policy and Creation of Youth Economic Empowerment in Uganda: Dr 

RhitaMakumbi. Ndejje University  

 

Example of Research Opportunities for youth in local communities  

The study reported in this paper focused on the applicability of the National 

Youth Policy (NYP) that is intended to actively involve the youth in economically 

sustainable income generation. Activities in bio -waste recycling to make 

briquettes, biogas and soil enrichment for better farm produce create, business 

opportunities and enhanc e youth empowerment. Despite the NYP having been 

promulgated in 2001, a decade later, youth -unemployment was 64% (UBOS, 

2014) which is very high. In addition, many youths have accepted promises of 

jobs abroad where the majority jobs have ended up being a m ere farce, (Anti -

trafficking, 2013), not to mention the formation of the National Association of 

the Unemployed (NOU) by former students who are demanding the government 

to sponsor and create jobs for them (VOA, 2014). This suggests that the youth 

there ar e willingto work but the areas to ensure economic productivity may not 

have been fully explored. A cross -sectional research design was used. Data was 

collected through questionnaires, personal interviews and document -  analysis. 

Focus was put on the distric ts of Kampala and Mukono in central Uganda. 

Provisionally findings reveal that 59.6% of the youth are aware of the education, 

training and capacity -building provisions of the policy. In addition, 57% are 

aware of the main objective of the policy, namely, t o initiate, strengthen and 

streamline all programmes and services targeting the youth. As such the policy 

can be used in empowering the youth economically for the youth to actively 

engage in waste management which will have a multiplier effect socially by 

creating employment, economically by generating wealth from waste and 


