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Overview 
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average annual solar radiation  
falling on 1 m2 surface from 2004-2010, measured in kW/h  

3 

- There is more than 2000 kWh/m2 of energy available in the mid region of Africa and also 
Potchefstroom to generate power. 
 
- This justifies the use of solar energy to power the cooling holder.  



Design architecture  
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Vaccine storage shelf and  
Position of vaccine storage shelves in cooling holder 
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400 vaccine bottles, 100 on each shelve. Each one of the 
vaccine bottles is able to store 20 ml of vaccine. This count up to 
a total of 8 litres of vaccine.  



Prototype cooling holder with one TECM module (air cooling) 
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Temperature profile  



Prototype cooling holder with two TECMs (air cooling) 
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Prototype cooling holder with three TECMs (air cooling) 
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Prototype cooling holder with ten TECMs (surface cooling) 
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-  each TECM has a power consumption of 67.2 W, with a voltage and current rating 
of 24 Vdc and 2.8 A respectively 
 
-  The increase in the total power rating causes an increase in the cost of the power 
supply. 
 
 
 



Case study 
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The results for these simulations are illustrated in three different formats: a 
temperature profile format, graph format and table format. 

- The temperature profile gives a visual illustration of the 
temperature on the inside of the cooling holder.  

- The graph format illustrates the temperature at a specific 
time period and this also shows the amount of time that 
the cooling holder takes to reach 5 ˚C on the inside of the 
cooling holder.  



Temperature profile 
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Temperature profile; Full operation of 
TECMs at 20 ˚C 
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Temperature profile 
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Temperature profile; Full operation of 
TECMs at 30 ˚C 
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Temperature profile 
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Temperature profile; Full operation of 
TECMs at 40 ˚C 
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Actual constructed model and thermoelectric heat pumping 
assembly 
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heat sink fan assembly 



Conclusion  
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Thank you ! 
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