
Vol. 71 No. 4 (2022) 

http://philstat.org.ph 

Mathematical Statistician and Engineering Applications 

  ISSN: 2094-0343 

2326-9865 

4064 

A Model of a Thermoelectric Generator: Design and Analysis 

Viveksheel Yadav1, Hemant Nautiyal2, Faraz Ahmad3 

1, 2, 3Assistant Professor, Mechanical Engineering, School of Engineering & Computing, Dev 

Bhoomi Uttarakhand University, Chakrata Road, Manduwala, Naugaon, Uttarakhand 248007 

1me.viveksheel@dbuu.ac.in, 2me.hemant@dbuu.ac.in, 3me.faraz@dbuu.ac.in 

Article Info 

Page Number: 4064-4071 

 Publication Issue: 

Vol. 71 No. 4 (2022) 

 

Article History 

Article Received: 25 March 2022 

Revised: 30 April 2022 

Accepted: 15 June 2022 

Publication: 19 August 2022 

Abstract 

In scorn of growth well-known of power and tiredness of oil merchandise, 

a thermoelectric generator piece (TEG) maybe took advantage of. TEG is 

a novelty that can be resorted to to change over misuse heat strength 

straightforwardly from the force beginning into capacity at the intersection 

of wires. It can also be employed to present the more than enough measure 

of capacity to the lubricate and gas manufacturing to control detached 

examining foundation. Likewise, it is a most current novelty in fittings and 

non-traditional strength. 

In this place test, we got extreme heat contrast by way of more force 

dispersal across the force decrease by changeful the thickness of the 

substrate and in addition we extended the load of blades for appropriate 

chilling of the substrate at quicker rate in common degree. 
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1. Introduction 

A decline in supply of oil products by way of more usage and disasters are accepting stopped. 

Consequently exercise of electoral property, TEG is individual of such model and moreover 

faraway of Green Novelty with many excellent benefits(LeBlanc, 2014). It handles Seebeck 

impact. It yes may be resorted to indifferent requests like Auto Thermoelectric Engine 

converting energy (ATG), Radioisotope thermoelectric engine converting energy, energetic 

gadgets like semiconductor crystal, thus. Resorting to TEG an exceptional amount of 

intensity hopeful got well and exchanged over into power, similarly it lessens load in 

convertible certain, substitute loads and decline in fuel utilization. It has allure own benefits: 

Natural, smaller, secure, lower pressure, inoffensive to the ecosystem(Mohiuddin et al., 

2017). 

"Seebeck impact" signifies that by way of the hotness distinction betwixt two together 

different energetic conveyors or semiconductors, it delivers a heat contrast middle from two 

points two together substances(Dhoopagunta, 2016). This shift happens by way of move of 

charges at the intersection of energetic wires. We can similarly extend the effectiveness and 

killing of the engine converting energy. In Seebeck, impact DC capacity is corresponding to 

the warm quality created across the thermoelectric piece and the force sink. Accompanying 

the growth in this place temperature contrast, a honest gift of force brought can be 

extended(Brand et al., 2017; Chen et al., 2000). 
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Figure 1: Thermoelectric Dynamo 

2. Research Objective 

Our fundamental goal search out present revised yield for minimal price and decline the 

adulteration, furthermore decrease the strength disasters. Likewise, to replace the Green 

Change accompanying significant cost tiring property. We have additionally intended to 

exploit the strength let out of the fridges, automobile debilitates, and from the human material 

to transfer more energy as capacity by making waste strength as allure force source(He et al., 

2015; Lin et al., 2019). 

• To plan and evolve heat fall to take high output, by lifting allure voltage. 

• To equal regularity in heat stream from TEG piece to warm sink and revoke the voids 

event betwixt the two piece and decrease when two together of bureaucracy are kept 

related to each one. 

• To lower scaling 'tween beginning, piece and sink. 

• To resolve various use of TEG. 

3. Problem definition 

Presently interest for power is extending and skilled maybe no legitimate exercise of tiring 

fountain of energies(Yan et al., 2018). It prompts growth in adulteration, a general hotness 

alteration and creating preschool impact in the environment which impact the devouring of 

upper layer of atmosphere. The payment of power age is extending and skilled is 

imperfection of supply with growth in jumbo interest(Amatya & Ram, 2010). Similarly the 

non-renewable energy beginnings are foreign from Bedouin countries with its own 

government accompanying significant cost. Afterward skilled is a requirement for electoral 

change to control them. TEG is a fountain of bearing capacity w/o any hazardous affect trend 

and human existence two together(Lin et al., 2019). Allure use has a disadvantage in huge 

trades due damaging light part of 24 hours based chargers and gigantic length of force sinks. 

A portion of the issue clarifications are:- 

• Differing procedures to charge cell phone unspecified area at any time. 

• Taxing of auto by employing smog heat strength. 
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• Habit of intensity created from human party all along winter and summertime indifferent 

uses. 

4. Applied Methodology  

4.1. 3D Effecting of TEG module 

The TEG Piece is planned by valid plan contemplations .The three hide PC designs controls 

the age of three layered model of a TEG Piece exploiting three hide prioritize Autodesk 

Designer. From the numerical effecting, the detail two cover with veneer drawings of the 

TEG Piece maybe created consequently. 

 

Figure 2: Outline of TEG model 

4.2. Plan Contemplations 

The principal plan concept search out expand the influence of the piece by making extreme 

heat contrast along the elements. This maybe proficient by resorting to heat sink bearing 

extreme force move rate. In typical parts skilled is decline in hotness transition across the fall 

nevertheless we have enhanced our outcomes by belittling the girth on the passionate side of 

module that prompts extreme force dissemination and by extending the density on the 

bacterium side of piece for quicker pace of abating. Concisely we have captured the 

accompanying contemplations:- 

1. Setting of substrate on new side of piece. 

2. Diminishing of substrate on cool side of piece. 

3. Growth in the size of blades in heat sink. 
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Figure 3: 3D Model of Force Fall 

5. Material Determination 

While selecting the material for TEG, it bear have depressed representative sample warm 

conductivity, extreme See beck impact and extreme energetic conductivity. Skilled are two 

apparent fabrics present in genuine thermoelectric. The choice is fashioned by estimating the 

ability of thermoelectric gadget for energetic age and the figure of legality. 

Output for TEG gadget, 

𝜂𝑚𝑎𝑥 =
𝑇𝐻 − 𝑇𝐶
𝑇𝐻

√1 + 𝑍�̅� − 1

√1 + 𝑍�̅� +
𝑇𝐶
𝑇𝐻

 

Figure of legality for TEG device, 

𝑍𝑇 =
𝜎𝑆2𝑇

𝑘
 

here, k =Thermal generated power, S= Seebeck cooperative, σ=Energetic conductivity, 

TC=Hotness on cool side, TH=Hotness on new side. 

Also the material is  selected from the below ZT vs T graph,  

 

Figure 4: Figure of legitimacy Against Hotness (K) 
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That's what the chart intends 

Table 1: Properties of fabrics took from ZT against T (K) chart 

Material 

Seebeck  

Coefficient 

‘S’ 

Thermal  

Conductivity  

‘k’  

Electrical  

Resistance  
ZT  

Insulator  High  Low  Very high  
Too 

small  

Metals  Low  Very High  Very low  
Too 

small  

Semiconductors Adequate   Low 
Acceptable e for  

doping  
Adequate  

 

From the same facts we have chosen 'Bi2Te3' material as a result better machinelike 

possessions, active temperature 125ºC-525ºC,written promise to pay stage type TE, 

Depressed worth of 'k', ZT>1,surely approachable ,inexpensive, climate pleasing. 

 Table 2: Determinations of TEG Piece 

Sr. No  Specification  Values  

1.  Model no.  TEG1-12610-5.1  

2.  Seebeck Coefficient  ‘S’  250-350uV  

3.  
Thermal Conductivity  

‘k’  
2.2-3 w/m .k  

4.  
Electrical Conductivity  

‘σ’  
900-1200(rou)  

5.  Max. Voltage  3.9 volts  

6.  Max. Current  1.3 amp  

 

6. Result and discussion 

6.1. Trellis of force fall 

The lattice is done to resolve the arithmetic of the material, its centers and number of 

containers. Attending the default coinciding is chosen and rude representative sample is 

finished by allure assembling process. The component diameter is taken as 2.5mm and 

slightest edge limit as 2.0mmm. 
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Figure 5: Mesh of force sink 

6.2. Temperature gradient of heat sink 

After the hotness angle is used preeminent supporter and least upsides of hotness’s are 

outstanding on the force sink (brief time period-33ºC to top-35ºC). 

 

Figure 6: Temperature angle of force decrease C. Complete force motion of force sink 

Considering the heat sink is cooled by forced convection with air. Assuming a heat transfer 

coefficient as Allowing for possibility the force decrease is cooled by constrained change of 

possession accompanying air. Pregnant an intensity move cooperative as 200 W/m2K.The 

heat move cooperative is received from Nusslet no. The wind current is taken as laminar 

accompanying little balance scattering and less air speed. 
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Figure 7: Complete intensity motion of force decrease 

7. Conclusion 

In this place logical model, the belittling and setting of substrates on the uncertain side 

outcomes vague growth in the influence and power yield. To take revised results warm 

antagonism should remember about. At the point when we combined two together TEG and 

intensity fall an ideal pace of stream is proved that is regulating the mechanism of forced 

change of possession and TEG. Extending the level enjoys allure own benefit still it is limited 

during the assembling processes. Consumed fainted, discharged, skived and reinforced heat 

sinks the skived and the caved in proved enhanced results. The model is significant for 

thorough understanding of force transformation into capacity through TEG. The sports are 

beneficial for selecting the functioning boundaries and the ideal dowry anticipated for results. 

Similarly the boundaries for perseverance of piece are likely in order to contrast it efficiently 

and various modules. 
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