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Abstract: Testing heating and chilling capabilities in a single product is required for the design and fabrication of a 

portable warm chiller. Instead of using the traditional refrigeration approach, the Peltier effect is used to create cold 

temperatures. The Peltier effect, a thermoelectric system, is how this operates. The Peltier device, the centrepiece of the 

project, is made up of a heatsink, which acts as a heat reservoir and dissipates heat from the device into the atmosphere. 

Heat exchangers include heat sinks as well. This project's significance lies in the creation of a mobile gadget that may be 

utilized wherever you like. Additionally, if we choose, we can create this item by conserving energy once and utilize it 

whenever we like in the future. 
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I. INTRODUCTION 

 

The practice of changing the characteristics of air—most notably its temperature and humidity—in order to enhance its 

quality is known as air conditioning. Regardless of the weather outside, it may be important to control these variables to 

preserve the inhabitants' health and comfort or to suit the needs of industrial processes. Our device has the sole purpose 

of chilling and heating in a same container with separated partitions. Named as portable Warm chiller by combining the 

two words warm and chiller accordingly to effect generated. A heating chamber is used to heat the food. In this apparatus, 

an insulating layer that separates the cooling chamber from the heating chamber (MICA). 

 

Objectives are as follows: 

• To utilize the heat on the hot side for heating food & cooling beverages on the cold side. 

• Using this concept, it is possible to fabricate a box that can be used to store both food & beverages at the 

same time. 

• The heat generated on the hot side will heat the food & the cold side of the compartment will help to chill 

soft drinks or water bottles. 

• This device is portable to carry and can be transported easily. 

• The Portable device can be charged with automobile auxiliary power outlet. 

 

II. LITERATURE REVIEW 
 

[1] Dr. R.P. Chowdary, Ch. Swaraj Reddy, Ch. Sri Krishna Shailesh, G. Uday Kiran, Associate Professor, Final Year 

Mechanical Students Mechanical Engineering Department, Chaitanya Bharathi Institute of Technology, Hyderabad, 

India. “Thermoelectric cooling and heating by Peltier effect.” (ISSN-2349-5162) JETIR April 2020, Volume 7, Issue 4. 
 

[2] Ankur Mishra IIMT College of Engineering, Greater Noida, Manoj Kumar IIMT College of Engineering, Greater 

Noida. “Peltier thermoelectric cooling module”. Global journal for research analysis ISSN No 2277 – 8160. Volume 7, 

issue-2, February-2018. 
 

[3] Mudit Sharma, Arvind Sharma, Anuj Tanwar, Neeraj Pandey, Abhimanyu Singh, Associate Professor, Final Year 

Mechanical Students, Mechanical Engineering Department of JEMTEC, “Application of Heating Chamber on Peltier 

Effect Based Thermoelectric Refrigerator”, International Journal of Recent Technology and Engineering (IJRTE) ISSN: 

22773878 (Online), Volume-9 Issue-1, May 2020. 
 

[4] Subhash Sahu, Satish Prajapati, Abhishek Bhandari, Research Scholar, Assistant Professor, NIRT Bhopal, India. 

“An Experimental Study of Sustainable Cooling using Peltier Effect.” International Journal of Engineering Research & 

Technology (IJERT), ISSN: 2278-0181 Vol. 8 Issue 09, September-2019. 

https://iarjset.com/


ISSN (O) 2393-8021, ISSN (P) 2394-1588 IARJSET 

International Advanced Research Journal in Science, Engineering and Technology 

ISO 3297:2007 CertifiedImpact Factor 8.066Vol. 10, Issue 4, April 2023 

DOI:  10.17148/IARJSET.2023.10409 

© IARJSET                  This work is licensed under a Creative Commons Attribution 4.0 International License                  55 

[5] Muhammad Fairuz Remeli, Nurfarah Ezzah Bakaruddin, Syahar Shawal, Haziran Husin, Muhammad Fauzi 

Othman and Baljit Singh, “Energy Conservation for Automotive Research Group”, FKM, University Technology MARA 

(UiTM), 40450, Shah Alam, Selangor, Malaysia, Faculty of Mechanical Engineering, University Technology MARA 

(UiTM) Shah 

International Research Journal of Engineering and Technology (IRJET)      e-ISSN: 2395-0056 Volume: 10 

Issue: 03 | Mar 2023 www.irjet.net p-ISSN: 2395-0072 

© 2023, IRJET      |      Impact Factor value: 8.226      |      ISO 9001:2008 Certified Journal      |    Page 2 

Alam, 40450, Selangor, Malaysia, Corresponding author, Experimental study of a mini cooler by using Peltier 

thermoelectric cell, ICMER 2019, 10.1088/1757- 899X/788/1/01207. 

 

[6] Manish Nair, Masters in Thermal Engg., Dept. of Mechanical Engg. Gautam Buddha University, Greater Noida, 

UP – 201310 (India), Brajesh Tripathi, Assistant Professor, Dept. of Mechanical Engg, Gautam Buddha University, 

Greater Noida, UP – 201310 (India) “Experimental Studies on Thermoelectric Refrigeration System” 

https://www.researchgate.net/publication/332752147, April-2019. 

 

[7] J. P. Fleurial, A. Borshchevsky, T. Caillat, D.T. Morelli, and G.P. Meisner, in Proc. 15th Int. “Conference. of 

Thermoelectric” (IEEE, Piscataway, NJ, 1996) p. 91. 

 

III. COMPONENTS 

 

3.A Peltier Module: 

 

These are the gadgets utilized for cooling beneath the encompassing temperature at a particular temperature by controlled 

cooling/warming. It chips away at the marvel of Peltier impact this gadget utilizes electrical vitality for moving warmth 

from the opposite side. 

 

 

Fig1: Peltier Module 

 
 

3.B Heat Sink: 

 

A heat sink is a passive heat exchanger that moves heat from an electrical or mechanical device to a fluid medium, 

typically air or a liquid coolant. This enables the temperature of the device to be adjusted to the proper range. A heat 

sink's surface area is made to make as much contact as possible with the air or other nearby cooling medium. Usually, 

heat sinks are made of copper or aluminium.  

 

Copper is employed because it has several beneficial qualities that make heat exchangers strong and efficient. Many 

factors, including as air velocity, material choice, protrusion design, and surface treatment, affect how well a heat sink 

performs. Thermal interface materials and heat sink attachment methods also have an impact on integrated circuits' die 

temperature. Thermal glue or thermal grease improves the performance of the heat sink by sealing air gaps between the 

heat sink and the device's heat spreader. Aluminium heat sinks are utilised in place of copper heat sinks because they are 

less expensive, lighter, and have a lower thermal conductivity. 
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Fig2: Heat Sink 

 

3.C Thermal Compound (Thermal Grease): 

 

Thermal grease, also known as CPU grease, heat paste, heat sink compound, thermal compound, thermal gel, thermal 

interface material, or thermal paste, is frequently used as an interface between heat sinks and heat sources, such as high-

power semiconductor devices, because it is a thermally conductive (but typically electrically insulating) substance. The 

main purpose of thermal grease is to eliminate air gaps or spaces that act as thermal insulation from the contact region in 

order to maximise heat transfer and dissipation. One illustration of a thermal interface material is thermal grease. 

 

 

Fig3: Thermal Compound 

 

3.D Temperature Sensor: 

 

This version features a pre-wired, waterproof DS18B20 sensor. useful when measuring items far away or in wet 

conditions. Although though the sensor is effective up to 125°C, we advise keeping it within 100°C because the cable is 

PVC covered. The inbuilt digital-to-analog converter may offer precision up to 12 bits, and these 1-wire digital 

temperature sensors are accurate (0.5°Cover much of the range). Every one of them has a distinct 64-bit ID burned in at 

the factory to differentiate them from one another, and they all work wonderfully with any microcontroller using a single 

digital pin. You can even connect numerous ones to the same pin. appropriate for 3.05.0V systems. 

 

 
 

Fig4: Temperature Sensor 
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IV. METHODOLOGY 

 

4.1 Performance of Peltier Module: 

 

A single-stage thermoelectric cooler will typically produce a maximal temperature difference of 70 °C between its hot 

and cold sides. The cooler must dissipate both the heat being carried and the waste heat produced by its power 

consumption, making TEC less efficient the more heat it moves. The relationship between the current and time and the 

quantity of heat that can be absorbed. P is the Peltier coefficient, I is the current, and t is the time in the formula 
 

Q=Pit 
 

The cooler's materials and temperature both affect the cooler's Peltier coefficient. The efficiency of thermoelectric 

junctions in refrigeration applications is about one-fourth that of conventional methods; they provide about 10-15% of 

the efficiency of a perfect Carnot cycle refrigerator, compared to 4060% for traditional compression-cycle systems 

(reverse Rankine systems using compression/expansion). Although thermoelectric cooling has a lesser efficiency, it is 

typically only utilized in settings where the solid-state nature (i.e., the absence of moving components), ease of upkeep, 

small size, and orientation insensitivity outweigh pure efficiency. The performance of a Peltier (thermoelectric) cooler 

depends on the ambient temperature, the efficiency of the hot and cold side heat exchangers (heat sinks), the thermal load, 

the shape of the Peltier module (thermopile), and the Peltier electrical characteristics. 

 

4.2 Performance of Heat Sink: 

 

Think of Fourier's law of heat conduction to get the idea of a heat sink. When there is a temperature gradient in a body, 

heat will be transmitted from the higher temperature zone to the lower temperature region, according to Fourier's law of 

heat conduction, which has been condensed to a one-dimensional form in the x-direction. The cross-sectional area through 

which heat is transferred and the product of the temperature gradient determine the rate of heat transfer by conduction, or 

qk. Think about a heat sink in a duct with air flowing through it. It is expected that the base of the heat sink is hotter than 

the surrounding air. The following set of equations result from applying Newton's law of cooling and the conservation of 

energy to the temperature nodes given in the picture under steady-state conditions: 

Were, 
 

 

 

 
 

Fig5: Heat Sink Temperatures [4] 
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For relatively small heat sinks, the assumption of using the mean air temperature is appropriate. The logarithmic mean 

air temperature is used to calculate compact heat exchangers. The air mass flow rate, expressed in kg/s, is m. 

 

V. DESIGN: 

 

 

Fig6: Isometric Cut Section View (AutoDesk Inventor Pro 2019) 

 

 
 

Fig7: Isometric Right Hand Side View (AutoDesk Inventor Pro 2019) 
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Fig8: Isometric Left Hand Side View (AutoDesk Inventor Pro 2019) 

 
 

VI. SPECIFICATIONS 

 

 
 

VII. CONCLUSION 

 

A warm chiller that can heat food and chill beverages was designed and built to take advantage of both the heating and 

cooling effects. By providing a power source to several Peltier modules, it can be accomplished. The greatest temperature 

differential that can be achieved is 40oC. The goal of this study is to develop, create, and test a tiny thermoelectric cooler 

model that works under real-world circumstances. 
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