
  

 

 

  

DIY MINI FRIDGE 
Make your own portable fridge. 

 

Abstract 
This guide will brief you about thermoelectric cooler, its advantages and assembly of a mini 

fridge. 
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Thermoelectric cooler is a solid state active heat pump which transfers heat from one side of the 

device to the other, with consumption of electric energy. One side of the thermoelectric cooler is cold, 

while the other side is hot. Heat absorption and heat dissipation mechanisms are connected to the 

thermoelectric cooler, which are usually fans or heat sinks. The cold side heat sink absorbs heat from 

inside the cabinet, while the hot side heat sink rejects heat to the ambient environment. 

A standard single-stage thermoelectric cooler can achieve temperature differentials of up to 70°C and 

transfer heat at a rate of up to 350 watts. Colder temperatures can be achieved, down to -100°C, by 

using a multistage thermoelectric cooler in a vacuum environment. Thermoelectric coolers are also 

environmentally friendly, as they do not require refrigerants to dissipate heat. 

 

Advantages of thermoelectric cooler: 

• Compact size. 
• Solid-state construction providing robust reliability with few moving parts. 
• Ability to heat and cool for precise temperature control. 
• Use no hazardous CFC refrigerants. 
• Can be mounted in most any orientation. 
• Reduce development time. 
• Reduce operating cost. 

 

 

 

DIY MINI FRIDGE 

What is a Thermo electric cooler? 
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Construction of thermoelectric cooler 

Two unique semiconductors, one n-type and one p-type, are used because they need to have 

different electron densities. The alternating p & n-type semiconductor pillars are placed thermally in 

parallel to each other and electrically in series and then joined with a thermally conducting plate on 

each side, usually ceramic removing the need for a separate insulator. When a voltage is applied to 

the free ends of the two semiconductors there is a flow of DC current across the junction of the 

semiconductors, causing a temperature difference.  

 

What is a Thermoelectric Generator? 

 

A thermoelectric generator (TEG), also called a Seebeck generator, is a solid state device that 

converts heat flux (temperature differences) directly into electrical energy through a phenomenon 

called the Seebeck effect (a form of thermoelectric effect).  

Thermoelectric generators could be used in power plants to convert waste heat into additional 

electrical power and in automobiles as automotive thermoelectric generators (ATGs) to increase fuel 

efficiency. Radioisotope thermoelectric generators use radioisotopes to generate the required heat 

difference to power space probes like Nasa’s perseverance rover.  

  

https://en.wikipedia.org/wiki/Solid-state_electronics
https://en.wikipedia.org/wiki/Heat_flux
https://en.wikipedia.org/wiki/Temperature
https://en.wikipedia.org/wiki/Electrical_energy
https://en.wikipedia.org/wiki/Thermoelectric_effect
https://en.wikipedia.org/wiki/Power_station
https://en.wikipedia.org/wiki/Waste_heat
https://en.wikipedia.org/wiki/Automotive_thermoelectric_generator
https://en.wikipedia.org/wiki/Fuel_efficiency
https://en.wikipedia.org/wiki/Fuel_efficiency
https://en.wikipedia.org/wiki/Radioisotope_thermoelectric_generator
https://en.wikipedia.org/wiki/Radioisotope
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Assembly 

 

Things required 

 

   

 

 

   

 

 

 

 

 

 

Plastic Container Peltier cooler assembly Styrofoam sheets 

Aluminium tape Terminal Block 2Pin 12v Car male plug adapter 
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Thermoelectric cooler assembly 

 

 

 

 

 

 

 

 

 

 

 

80mm x 80 mm 12v Fan 
Hot side heat sink 

Cold side heat sink 

40mm x 40mm Fan 

Peltier cooler 

Terminal Block 
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Cutout the rectangular holes for cold side heat sink using a exacto knife or hot cutter. 

 

Insert the cold side heat sink and seal it using hot silicon glue gun. You can add aditional holes to bolt 

down the top cover to hot side heat sink.  
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Cover the inside of the box using styrofoam sheet to reduce heat transfer and cover the inside of the styrofoam 

box using aluminum tape. Aluminium helps to absorb heat from the cans evenly. 

 

Place cans or water bottle inside the mini fridge and attach the power cord on car 12v outlet. 
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How cold can it get? 

 

 

 

Result 
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Contact Information 

 

Contact us for any information at makerspace@uwindsor.ca 

Website: www.epicentreuwindsor.ca   

Follow us on social media: 

Facebook: @WindsorMoldGroupEPICMakersBase and @epicentre.uwindsor 

Twitter: @UofW_EPICentre 

Instagram: @epicentre_uwindsor 

LinkedIn: epicentre-uwindsor 

 

mailto:makerspace@uwindsor.ca
http://www.epicentreuwindsor.ca/

