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Abstract— The conventional refrigeration system uses 

heavier components and higher electricity to produce the 

cooling effect. The introduction of Peltier modules can 

simply overcome the above mentioned issues. Peltier effect 

can be used for both the cooling effect production and the 

electricity production. This paper says about a thermo-

electrical refrigerator works by the current produced by the 

Peltier effect using the heat from engine exhaust. The 

electricity is produced by fitting a Peltier module attached 

with heat sinks at both cooling and heating sides on the engine 

exhaust manifold. The current thus produced is stored in a 

battery and then applied to a Peltier module.   
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I. INTRODUCTION 

The increase in the use of refrigerators result in the emission 

of harmful gases like CFC, CO2, etc. and also increases the 

utilization of electrical energy. Both the issues can be easily 

reduced by the use of refrigerators made from Peltier 

modules.  

The waste heat emitted from the automobiles can be 

used for the production of electricity which means both the 

electricity production and cooling effect production will 

never affect the environment in any harmful way. 

The objective of this project is to design and develop 

a refrigerator which can be used for cooling food items, soft 

drinks, etc. in automobiles with the help of Peltier modules 

by using the exhaust heat energy without further expenses and 

pollution. 

II. EXISTING METHODS 

Different methods are used in present life for the production 

of refrigerating effect.  

Some of the common methods are,  

1) Ice refrigeration  

2) Dry Ice refrigeration  

3) Air expansion Refrigeration  

4) Evaporative refrigeration  

5) Vapour compression refrigeration  

6) Liquid gas refrigeration  

7) Gas throttling refrigeration  

8) Steam jet refrigeration  

9) Vapour absorption refrigeration 

III. PROPOSED SYSTEM 

A. Electricity Production 

Assembling of TEC, heat sink, and cooling fan to form a 

electricity production unit. Fix this unit on the silencer. 

Electrical circuit consists of a voltage booster. Switch on the 

engine and wait for a few minutes for producing a 

temperature gradient in the modules. As a result of the rise in 

temperature the voltage will begin to produce. The voltage 

thus formed is amplified and supplies to refrigeration side. 

 
Fig. 1: Electricity Production Unit 

B. Cooling Effect Production 

 
Fig. 2: Outside and Inside of Cabin 

Assembling of TEC, heat sink, and cooling fan to form a 

cooling effect production unit. The produced electricity is 

applied to the Peltier module. This results in the production 

of cooling effect inside the cabin and the heat is removed 

from the other side of the module using a cooling fan. 

IV. COMPONENTS AND SPECIFICATIONS 

A. Peltier Module 

When electricity is applied to the Peltier module we will get 

a hot and cold side and if we apply heat on the hot side and 

cool the cold side, will result in electricity production. 

 
Fig.3: Peltier Module 
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1) Specifications 

 TEC1:12706 

 Operational voltage   - 12V, DC 

 Maximum current- 6Amp 

 Maximum Power- 92W 

 Dimensions- 40mm×40mm×3.6mm 

B. Heat Sink 

It is used to improve the heat transfer. In this project two heat 

sinks of different size are used. The bigger one is fitted at hot 

side and smaller one at cold side. 

Specifications  

Material – Aluminium 

Size 

      10cm×10cm×1cm (for hot side) 

      3cm×3cm×1cm (for cold side) 

 

C. Voltage Booster 

The voltage produced at electricity production side is not 

enough to power the peltier module so, a voltage booster 

XL6009 is connected. 

 
Specifications 

 Input voltage: 1V ~ 5V  

 Output voltage: 3 times output  

 Output current: 2A  

 High conversion efficiency up to 96% 

It is a self-oscillating voltage booster. It takes a 

steady low voltage signal and converts it into a series of high 

frequency pulses at a higher voltage. 

V. DESIGN OF REFRIGERATION CABIN 

To cool air in 10seconds to 10˚C  

Input Power, P  = 12V × 6Amp  

   = 72watt 0.072Kw  

Outside Temperature = 305K  

Inside Temperature = 283K  

Difference  = (305-283) K  

   = 22K 

Let V be the volume to be used, 

Mass of air in V volume,Ma 

= V× Density of air at   300K 

= V×1.225 

= 1.225V kg 

Heat to be removed, Q 

  = Ma×Cp×(T2-T1) 

  = 1.225V×1.005×22 

  = 27.048475V kg 

Since the time to cool the cabin, t 

  = 
𝑄

𝑃
 

V = 0.02664 m3. 

= 26.6 L 

So we selected a cabin of volume 26L 

VI. RESULT 

Voltage produced when the engine runs at 1000rpm is 1.2v in 

400sec from a temperature gradient of 67°C; 2.6v when 

engine runs at 4000rpm in 420sec from temperature gradient 

of 83⁰C; 3.94 in 310 sec when engine runs at 6000rpm with a 

temperature gradient of 57°C. 

The voltage is boosted with a XL6009 booster to 

11.34v and supplied to the cooling effect production unit 

A. Analysis of Electricity Production Unit 

speed 

(rpm) 

Time 

(sec) 

T1 

(°C) 

T2 

(°C) 

T2-T1 

(°C) 

Volt 

(v) 

1000 181 31 55 24 0.5 

1000 400 38 105 67 1.2 

4000 220 37 85 48 1.5 

4000 420 46 129 83 2.6 

6000 180 42 97 55 3.1 

6000 310 48 105 57 3.94 

When engine runs at 1000rpm, 

 
When engine runs at 4000rpm, 
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When engine runs at 6000rpm 

 
The graphs are plotted with Temp. gradient on X axis and 

Time on Y axis. It is clear that the value of generated voltage 

is directly proportional to the increase in temp. gradient with 

respect to time. 

B. Calculation of COP 

Input power, P     = VI 

= (12V ×6A) = 72w 

Initial Temperature = 305K 

Final temperature  = 283K 

Total amount of heat removed 

= Ma × Cp × Change in  temp. 

= 0.032634×1.005×22 

               = 0.72 KJ  

               = 720J 

Input Work, W             

=  Input Power × Time  

= 72W × 15 Seconds 

= 1080J 

Coefficient of performance 

= refrigeration/ work 

= 720/1080 

= 0.67 

VII. CONCLUSION 

The project aims to utilise the waste heat from the engine 

exhaust to produce electricity and thus produces cooling 

effect for cooling or preserving food items, soft drinks etc. 

inside the vehicle without using any electricity from the 

vehicles. To get higher electricity, the sizes of the module and 

the temperature have to be increased. It is clear that the 

voltages produced by the modules are directly proportional to 

the increase in temperature gradient with respect to time. 

Refrigerator made by Peltier modules can be used a 

substitute for the conventional refrigerators. it has no moving 

parts or noise making components. Due to its zero emission 

it does not make any harm to the environment. 

REFERENCES 

[1] Sujith G, Assistant Professor, , Antony Varghese, Ashish 

Achankunju, Rejo Mathew, Renchi George, Vishnu 

Final year btech students, Department of Mechanical 

Engineering, SNIT, Adoor India, Design and Fabrication 

of Thermoelectric Refrigerator with Thermosiphon 

System (2016). 

[2] Tzer-Ming Jeng, Sheg Chung Tzeng, Bo-Jun Yang and 

Yi-Chun Li (2016) ―Design, Manufacture and 

Performance Test of the Thermoelectric Generator 

System for Waste Heat Recovery of Engine 

Exhaust‖(MDPI) invention 2016,1,2. 

[3] Z.B.Tang,Y.D.Deng,C.Q.Su,W.W.Shuai,C.J.Xi. (2015) 

―A research on thermoelectric generator’s electrical 

performance under temperature mismatch conditions for 

automotive. 

[4] Wei., Jinzhi., Jingxin & Chen., Theoretical and 

experimental investigation on a thermoelectric cooling 

and heating system driven by solar. Applied Energy, 107, 

89– 97, (2013) 

[5] Anchal Dewangan, Dr. N. K. Saikhedkar, (2015) 

―Experimental analysis of Waste heat recovery using 

TEG for an internal combustion Engine.‖(IJISET) ,Vol.2, 

Issue 6, June 2015. 

[6] Aravind Karuppaiah, Gansh. S,Dileepan. T, 

Jayabharathi.S (2014) ―Fabrication and Analysis of 

Thermo Electric Generator For Power Generator. 

‖(IJIRSET) ISSN (online)-2319-8753.  


