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Six design projects were performed by the 2012 Final Year Agricultural Engineering 
students from the discipline of Bioresources Engineering in the School of Engineering at 
the University of KwaZulu Natal.  
 
The titles of the 2012 design projects are: 
 

1. Design, construction and performance evaluation of a solar powered refrigeration 
unit. 

2. Design, construction and performance evaluation of a geranium harvester. 
3. Development and evaluation of a tomato pole planter and extractor. 
4. Design, construction and performance evaluation of a mobile irrigation system. 
5. Development of an on farm hydro-electric power generator using irrigation water. 
6. Design, construction and performance evaluation of a small scale concentric-

tube heat exchanger for milk pasturisation. 
 
The first project was undertaken by the final year students Mugodo Khuthadzo and 
Sookdeo Marisha who designed, constructed and evaluated the performance of a solar 
powered refrigeration unit. The design consisted of a mechanical refrigeration unit and 
solar to electric power conversion systems, as shown in Figure 1. The solar powered 
refrigeration unit was developed to reduceing postharvest losses from perishable 
commodities. The unit was designed for use by small scale fruit and vegetable 
producers. The unit uses renewable energy to operate the compressor and the 
ventilation fan and hence plays an important role in minimizing the cost of postharvest 
handling of commodities. The refrigeration unit was initially evaluated for its cooling 
efficiency by assessing the performance of the compressor in terms of it’s coefficient of 
performance. This initial test showed that the unit is effective in maintaining temperature 
at a set value. Moreover, the initial evaluation of the system included changes in the 
quality of tomatoes over a nine day period. These preliminary results showed that the 
unit maintains optimum conditions for tomato storage and hence better maintained the 
quality of the tomatoes. The team successfully installed a solar-electric power 
conversion system, although the system was unable to supply the compressor sufficient 
power at start-up due to the capacity constraint of the inverter. Based on the findings 
obtained in these initial tests, the team identified short-comings in their design and 
provided recommendations that serve to improve on the design. 
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Figure 1. Photographs of the solar powered refrigeration unit. 
 
Geranium plants are becoming an important essential oil crop with high potential for oil 
extraction. To date, literature reviews have not noted the existence of a commercial 
harvester for geranium plants. Thus, final year students Bryan Rees and Edwin Jenkins 
designed, constructed and evaluated the operation of a Geranium Harvester shown in 
Figure 2. The harvester consists of a cutter bar, a biomass conveying system and two 
temporary storage vessel to collect the cut material. Initial evaluation of the harvester 
was undertaken under actual field harvesting conditions. The cutter bar performed very 
well, although improvement on the range of height adjustment of the cutter bar from the 
ground surface was recommended. After initial test the team also recommended 
improvements to the biomass conveying and collection system. 
 

 
Figure 2. Photograph of the geranium harvester and cut section of geranium plants. 
 
Samora Mabye and Thovhedzo Maxwell designed, constructed and evaluated the 
performance of a tomato pole planter and extractor. The aim of this design project was 
to develop a tomato pole planter and extractor as per the request from ZZ2 (client). The 
pole planter and extractor were successfully designed and constructed with all the 
design components assembled and fitted satisfactorily as shown in Figure 3. The 
machine components were functioning as specified in the teams design. Overall, the 
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design of the hammering unit met the design specification. The extraction unit was also 
found to meet the design specification. The project team indicated that it was clear from 
the information obtained during the initial testing process that further development work 
is required to achieve the desired level of operation of the machine under the clients 
field conditions. 
 
 

 
Figure 3. Photographs of the tomato pole planter and extractor. 
 
Frans Monyepao and Sandile Buthelezi undertook the design, construction and 
performance evaluation of a mobile irrigation system as shown in Figure 4. The aim was 
to develop a model sized, linear mobile irrigation system that can be used in 
undergraduate teaching and for demonstration purposes. This linear moving irrigation 
system model equipment was evaluated and is currently available for use in teaching 
and demonstration at Ukulinga Research Farm of the University of KwaZulu Natal. 
Based on the initial tests conducted, the project team indicated that the performance 
was satisfactory, but recommended refinement to the speed controller. 
 

 
Figure 4. Photographs of linear move irrigation systems. 
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Rudolf Muhembo and Daniel Tshifhiwa designed, constructed and evaluated the 
performance of an on farm Pico-scale Hydro-Electric Power Generator driven using 
irrigation water flowing in canals (Figure 5). This project was aimed at meeting the 
energy requirements of small-scale farmers who have a limited access to electricity. 
Based on this they designed and constructed a Pico hydro-power unit to generate 
power from open canal free flowing water in a farm. The hydro-electric power unit was 
tested for its performance under laboratory conditions. The operation of the unit was 
found to be successful under controlled simulated conditions. However, testing the unit 
under realistic canal water flow conditions is still to be done. 
 

 
 

 
Figure 5. Photographs of the components of on farm hydro-electric power generator. 
 
Fate Mohlala, Faith Mohlala and Ndwamato Joseph designed, constructed and 
evaluated the performance of a Small Scale Concentric-Tube Heat Exchanger for Milk 
Pasturisation. The aim of this project was to develop a hybrid direct solar-electric energy 
system that can utilize direct solar energy for initial heating of water followed by the use 
of electricity to further heat the water to more than 71°C (pasturisation temperature for 
milk). The team focused their design on the use of heat exchangers to raise the 
temperature to the required design temperature level. The team also identified some 
areas where improvement will be required for the heat exchange, including the 
development of control systems. 
 

 
Figure 6. System layout and photographs of heat exchangers for milk pasturisation. 


