
Remote Controlled Mini-fridge 

Faraz Abbasi 

ASR  

Dr. Dann 

March 18, 2016 

Abstract: 

 The goal of this project was to build a mini fridge that could be maneuvered. To achieve 

this goal, a mini fridge, a wooden box filled with insulation, fans and Peltier devices was 

mounted onto a frame with two support wheels on the back and a stripped RC car motor and 

wheels in the front. The mini fridge was able to fall to 10.3 degrees celsius directly in front of the 

Peltier devices, 23.0 degrees celsius in the middle of the fridge and 23.8 degrees celsius in the 

front of the fridge; this drop from a starting temperature of 25.0 degrees celsius. 
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Motivation and History 

 My final project will be a remote controlled mini fridge. It will be controlled by a remote 

controller. The mini fridge allows for easy accessibility to food or drink. This is important for 

individuals who are restricted in any way. The remote controlled mini fridge will be a way for 

disabled individuals or any individual that is bed ridden to be more independent as they don’t 

need the assistance of others to get food or drinks; they can drive it over to themselves. Right 

now, those who are bed ridden must go to others for help when it comes to retrieving anything 

from a fridge. But the remote controlled mini fridge will bring the items to them so they won’t 

have to rely on that third party to get what they need. Also in terms of the remote controlled mini 

fridge allows for convenience for anyone who likes to stay in bed or doesn’t like to get off the 

couch. Early in the morning the remote controlled mini fridge can be brought over to a bed so 

individuals won’t have to go through the discomfort of getting out of bed for a drink. Also, the 

possibility of losing one’s seat on the couch during a game is inexistent, as the fridge can be 

brought to the couch.  

 This is interesting because it is something unique. In terms of the world going forward, it 

will be an aid to society, specifically with the disabled. The remote controlled mini-fridge can be 

used in locations such as hospitals and elderly homes where staffing each room and attending to 

each patients needs is difficult. By having a device like the remote controlled mini fridge it is 

easier on both the patient and those working with them. In general, It allows for those bed-ridden 

to be more independent.  

  The term refrigeration refers to the cooling of an area, the process of removing heat.  

Mechanical refrigeration uses the evaporation of a liquid (refrigerant) to absorb heat. An example 

of a refrigerant is water.  The refrigerant goes through a cycle so that it can be reused, being 

evaporated then condensed; examples of these cycles are vapor-compression, absorption, steam-

jet or steam-ejector, and air. When a water liquid molecule absorbs heat it goes through phase 

change into gas state. It absorbs energy from surrounding air to undergo phase change from a 

liquid to a gas state. This means the surrounding area looses the same amount of energy, thus 

cools off. 
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        Prior to mechanical refrigeration systems, people found different ways of refrigeration.  

Some people preferred to use cooling systems of ice or snow found either locally or brought 

down from mountains and sometimes stored in cellars.  Originally, cellars were simply holes dug 

in the ground, lined with straw or wood and filled with snow and ice. However, this system did 

not hold up during warmer seasons. 

        Because of this issue, a new form of refrigeration needed to be found. India was the first 

location where evaporative cooling was used.  When a liquid vaporizes quickly, it expands 

rapidly and the rising vapor molecules quickly increase their kinetic energy.  The increase in 

energy is drawn from the immediate surroundings of the vapor, which causes the surroundings to 

cool. 

        Additionally, it was found that adding chemicals like sodium nitrate or potassium nitrate to 

water caused the temperature to fall. The chemical reaction between the two is endothermic, 

therefore it cools the surrounding system.  Instead of cooling water at night, people used a new 

technique; rotating long necked bottles in water which held dissolved saltpeter.  The solution was 

used to create very low temperatures and even to make ice. 

        Oliver Evans was the first to design a refrigerator that used vapor in 1805. His basic 

principle is still the most often used in refrigerators today.  He found the best way to cool the air 

was by compressing a gas, then cooling it by sending it through radiating coils, and then 

expanding it to lower the temperature even more.  1

    Today refrigerators follow the basic concept of expanding a gas in order to cool and 

compressing that gas back to a liquid and repeating the process repeatedly. Using the expanding 

gas to cool within the refrigerator. When you have two things that are different temperatures that 

touch or are near each other, the hotter surface cools and the colder surface warms up. According 

to the Second Law of Thermodynamics. So as the gas cools the inside of the refrigerator, the 

contents of the refrigerator cool as well.  This process is shown in Diagram 1. 2

 However, refrigeration doesn’t come without drawbacks. The refrigerator is one of the 

largest power-users in the typical household. More energy consumption means more coal-fired 
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power plants and more pollution and harm caused by coal extraction. It also means more demand 

for hydroelectric dams and nuclear power plants, with associated hazards to surrounding areas. 

And it means more emissions of soot and other air pollutants into the atmosphere by power 

plants burning coal and other fossil fuels. 

 

Diagram 1: Cycle of Air in a Refrigerator   3

Theory: 

 The Seebeck effect is pivotal for understanding the Peltier effect used in Peltier devices. 

In 1821, Seebeck observed that when a magnetic needle is held near a heated dual-metal circuit, 

it is deflected by a magnetic field. Seebeck believed his discovery meant that magnetization 

could be caused by a difference in temperature, rather than a voltage caused by a difference in 

temperature. Similar to this discovery in 1834 Jean Charles Peltier saw that when current is run 
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through a junction of two different materials a temperature difference is created. This discovery 

led to many breakthroughs with refrigeration and cooling in general.  

 The discovery did not make a large difference, however, until the prevalence of 

semiconductors. A semiconductor is an element such as silicon which has had other elements 

added to it to make it into a conductor. An n-type semiconductor would be if for example 

phosphorous was added to silicon, phosphorous has one more electron than silicon, and this 

electron is then available to move through the semiconductor and carry current. A p-type 

semiconductor is one that has “holes” in its structure which include silicon and gallium because 

gallium has one less electron in its outer orbital than silicon. There is an activation barrier created 

when one puts an n-type next to a p-type. One must raise the voltage above a threshold before it 

conducts, so when voltage is less than the voltage threshold, there is no current. 

 When an n-type semiconductor is heated on only one side, the electrons on that side are 

given more kinetic energy, causing for electrons to end up on the cold end because the electron 

get trapped on the other side by the lower kinetic energy. After a time the cold end becomes 

negatively charged relative to the hot end because the electrons on the cold side stay there. The 

electrons get to this side because on the hotter side, they have a greater kinetic energy so they are 

moving around, so as they move to the colder side they slow down and stay on that side.This 

same effect will happen in a p-type semiconductor, but instead of the electrons moving the 

‘holes’ will move giving the cold end a positive charge. When the hot end of the n-type and p-

type semiconductors are connected and the cold end of the n-type and p-type semiconductor are 

connected to form a circuit, current will flow because of the charges built up from the difference 

of temperature. 

 The Peltier effect is the opposite of the Seebeck effect or what happens when two metals 

are put together with different temperatures and voltage is produced. The Peltier effect does the 

same thing, but instead of heating the metals it provides the voltage. The Peltier effect is the 

reverse process of the Seebeck effect. The voltage runs into the semiconductor causing the 

electrons or holes to move shift closer to the current, depending on the semiconductor. This 

process excites a certain sides’ electrons or holes creating heat, while the other side begins to 

cool without the movement. The heated side has more kinetic energy so the electrons and holes 
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move all over the semiconductor. The electrons and holes will keep moving on the hot side but 

slow to a halt on the slow side and therefore build up on that side. This then creates the 

temperature difference used for refrigeration.    4

Design 

 The refrigerator is designed to be 18 in x 16  in x 22 in on the inside and 20 in x 18 in x 

24 in on the outside. The refrigerator will have two shelves in order to maximize the amount of 

space usable. The shelves are both ten inches high. This is designed in order to hold liter bottles. 

The shelves will be made out of wood, instead of metal, and will be covered in insulation so that 

no cold is lost to absorption. The outer linings of the walls will be insulated as well. The 

insulation will come in the form of styrofoam. Between the styrofoam and wooden frame, liquid 

rubber will coat each edge of the box. This is designed in order to minimize the amount of heat 

that is lost to the environment around the box. CAD drawings of the box and shelves are shown 

in Appendix C. Also on the door of the box, there will be foam window sealants that will squish 

down with the door to minimize the amount of air that is able to leave the box while closed. 

 The base of the refrigerator will be wider than the actual box. This is designed so that if 

there is any movement or tilting of the refrigerator it will have a wide base so there is less chance 

of tipping. The wide base allows for the Peltier devices to all be on the same side without 

tipping, as the wider base allows for the center of gravity to still fall within the base so the fridge 

is not tipping. The base will be made up of two back wheels attached to the bottom of the fridge 

for support and a stripped motor and wheels of an RC car attached to the front. All four wheels of 

the RC car are powered. 

 During tests of the prototype, it was established that in a six in2 styrofoam, it takes six 

minutes to cool a insulated six in^2 box to twelve degrees celsius, which is the target temperature 

for the fridge. However, my designs in the past were for a larger refrigerator. However the 

smaller the refrigerator the better, as it is less space to cool. This test suggested that I shrink my 

plans of the fridge to 18 in x 16  in x 22 in on the inside. 
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 Below is the circuit diagram for the refrigerator. Each Peltier device needed its own 

power source due to the immense amount of current drawn by each, around four to five amps. 

However each fan could be powered by one battery. 

 

Diagram 2: Circuit Diagram Of Refrigerator 

 The moving base consisted of two parts. Two back wheels that were placed wider than 

the frame of the fridge for stability and deconstructed wheels of an RC car that work with a 

wireless controller. Because the fridge has a high center of gravity, the RC car base alone would 

cause the fridge to tip. However, with the back wheels wider, the likelihood of the fridge tipping 

to one side is diminished. The RC car base has all four wheels powered allowing for it to move 

despite the significant weight of the refrigerator. The controller of the RC car works through 

radio waves with the receiver node on the fridge and the sender node on the controller. The RC 

car allows for the fridge to turn side to side and also reverse. (See appendix G) 



Abbasi �8

Results 

 From a starting temperature of 25.0 degrees celsius, the mini fridge was able to fall to 

10.3 degrees celsius directly in front of the Peltier devices, 23.0 degrees celsius in the middle of 

the fridge and 23.8 degrees celsius in the front of the fridge, as shown in figure 3. In the test 

there were three different placements of the temperature sensor. One about an inch away from a 

Peltier device, represented by the red line, one in the middle of the fridge, blue line, and the final 

one in the front of the fridge. As illustrated in the graph, the temperature sensor closest to the 

Peltier device underwent the largest drop in temperature, falling to 10.3 degrees celsius. 

However, the two further Peltier devices only fell to 23.8 degrees celsius and 23.0 degrees 

celsius.  

 The stark difference in temperature can be attributed to the insulation. The box of the 

refrigerator was made out of quarter inch wood which is not a good insulator. Also, the 

styrofoam wrapped around the box did not encompass every edge of the box, meaning that the 

cold air had vents to the outside. Also wrapped around the door was foam window sealants, 

however with continuos opening and closing of the box, the foam because to keep the shape of 

the imprints of the door which allowed for air to escape without the air tight seal. 

 Also, there are spikes in the graph along the red line. In the fridge there were fans that 

were meant to blow the air around to disperse the cool air throughout the fridge. Each spike 

represents a time in which the fans were turned on. When the fans were on a drop in temperature 

for the middle and front temperature sensors was expected as the cold air would be spread across 

the fridge. However, this was not the case. The fans made little difference in the temperature of 

those two sensors, and only increased the temperature of the sensor closest to the Peltier device.  

 This again can be attributed to the lack of insulation. Because the box was not perfectly 

insulated, as the fan would blow the cold air away from the sensor directly in front of the Peltier 

device and into the rest of the box, the closest temperature sensor would increase in temperature. 

However, the cold air would not reach the other sensors as it would be neutralized by the hotter 

air outside that was able to seep in through the cracks in insulation.  

 The test was run for forty-five minutes. The fridge was able to reach its minimum 

temperature from the sensor closest to the Peltier device after 10.3 minutes. The two further 
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temperature devices never had a distinct temperature that remained as their coldest, they 

oscillated between 23.0 degrees and 24.5 degrees Celsius. 

  

Figure 3: Measurement of temperature (Celsius) in the mini fridge, with red closest to the Peltier, 

blue in the middle of the fridge and orange in the front of the fridge 

 Due to this heat gradient, the fridge is only able to cool four objects at a time. Each object 

must be placed directly in front of the Peltier device. This allows for the objects to be cooled 

before the cool air is diffused. 

Conclusion 

 The project somewhat achieved its goal. The mini fridge was able to fall to 10.3 degrees 

celsius directly in front of the Peltier devices, 23.0 degrees celsius in the middle of the fridge and 

23.8 degrees celsius in the front of the fridge; this drop from a starting temperature of 25.0 
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degrees celsius. The object of the project was to make a motorized fridge that could be controlled 

by a remote controller. The Peltier devices worked well, as they were able to cool down to ten 

degrees celsius in an insulated styrofoam box, see appendix D. However, the insulation of the 

box was not strong enough to allow for the cold air to diffuse across the entire mini fridge. 

Because of this, the fridge is not completely functional as only the spaces directly in front of the 

Peltier devices cool. The motorized section of the refrigerator works well. It is able to turn side to 

side and the weight is distributed along six wheels allowing for it to move well even when 

stocked with beverages. One error in the measurements was that in order to get the temperature 

sensors in, the wires to the sensors were squished between the door of the fridge and the door 

liner, this allowed for gaps to the sides of the wires which increased the flow of air between the 

outside of the fridge to the inside. 

 The remote controlled mini fridge is useful for individuals who are restricted. The remote 

controlled mini fridge allows for individuals to be more independent as they don’t need the 

assistance of others to get food or drinks. Also in terms of the remote controlled mini fridge 

allows for convenience as the fridge can come to them, instead of them having to get up. Early in 

the morning the remote controlled mini fridge can be brought over to a bed so individuals won’t 

have to go through the discomfort of getting out of bed for a drink. Also, the possibility of losing 

one’s seat on the couch during a game is inexistent, as the fridge can be brought to the couch.  

Bibliography: 

1. “History of Refrigeration” Peak. N.p., n.d. Web 7 Feb 2016. <http://www.peakmechanical.ca/

history-of-refrigeration.html>. 

2. “Working of Refrigerators and Refrigeration Principles” Learn Engineering. N.p., n.d. Web 3 

May 2016. <http://www.learnengineering.org/2014/04/working-of-Refrigerator.html>. 

3. "Cycle of Refrigeration." Appliance411. N.p., 11 Mar. 2004. Web. 17 Mar. 2016.  <http://

www.appliance411.com/faq/defrostproblem.shtml>.  

4. Joffe, Abram F. "The Revival of Thermoelectricity." Scientific American 199.5 (1958): 

31-37. Print. 

http://www.peakmechanical.ca/history-of-refrigeration.html
http://www.learnengineering.org/2014/04/working-of-Refrigerator.html


Abbasi �11

Next Step 

 The next step in this project is to switch out the power supplies for batteries. Attaching 

battery supplies to the Peltier coolers restricts the fridges to move wherever, as the fridge can 

only move as far as the chord connecting it to the power supply. Also increasing the insulation of 

the box will allow for the mini fridge to be cold throughout the entire box. Instead of only being 

able to cool the objects next to the Peltier devices, the cold air will be spread throughout. 
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Appendix A: Parts list 

Appendix B: Arduino code for joystick (Not used) 

int xPin = A1; 

int yPin = A0; 

int buttonPin = 52; 

int xPosition = 0; 

int yPosition = 0; 

int buttonState = 0; 

void setup() { 

  // initialize serial communications at 9600 bps: 

  Serial.begin(9600);  

   

  pinMode(xPin, INPUT); 

Part Desc. What needed for Cost Where it’s bough

Insulation To keep refrigerator cool $15 http://www.lowes.com/
Building-Supplies/
Insulation-Accessories/
_/N-1z135rz/pl

Thermoelectric Peltier 
Cooling

To vent out hot air and 
send in cold air

$6 x6 = $36 http://
www.amazon.com/
TEC1-12706-
Thermoelectric-Peltier-
Cooler-Volt/dp/
B002UQQ3Q2

Wheels For the base of the mini-
fridge

$4 http://www.alibaba.com/
showroom/small-rubber-
wheels.html

Motor To move the wheels $10 x 2 = $20 https://
www.servocity.com/
html/
motors___accessories.h
tml

http://www.lowes.com/Building-Supplies/Insulation-Accessories/_/N-1z135rz/pl
http://www.amazon.com/TEC1-12706-Thermoelectric-Peltier-Cooler-Volt/dp/B002UQQ3Q2
http://www.alibaba.com/showroom/small-rubber-wheels.html
https://www.servocity.com/html/motors___accessories.html
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  pinMode(yPin, INPUT); 

  //activate pull-up resistor on the push-button pin 

  pinMode(buttonPin, INPUT_PULLUP); 

   

} 

void loop()  

{ 

//reading in x and y location of joystick 

  xPosition = analogRead(xPin); 

  yPosition = analogRead(yPin); 

  buttonState = digitalRead(buttonPin); 

 // left position 

  if(xPosition > 510) 

  { 

     

     Serial.print("Left"); 

  } 

 // right position 

  else if(xPosition < 490) 

  { 

     Serial.print("Right"); 

  } 

 //up position 

  if(yPosition > 522) 

  { 

     Serial.print("Up"); 

  } 
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 //down position 

  else if(yPosition < 502) 

  { 

     Serial.print("Down"); 

  } 

  Serial.println(); 

  delay(100); // add some delay between reads 

} 

Appendix C: CAD drawing 

Figure 3: Top View of CAD Drawing of Mini-fridge 
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Figure 4: Front View of CAD Drawing of Mini-fridge 

Figure 5: Back End of One Shelf  of Mini Fridge (With Peltier Devices) 

Appendix D: 

Figure 6: Measuring of Temperature with one Peltier Device in a 6in^2 Styrofoam box 
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Appendix E: 

Figure 7: Front View of the Mini Fridge 

Appendix F: 

Figure 8: Inside of the Mini Fridge 
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Appendix G: 

Figure 9: View of the bottom of the mini fridge 


