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Abstract:- The engine cylinder is one of the key parts of 

a car that is susceptible to significant thermal strains and 

extreme temperature changes. Fins are positioned on the 

cylinder's surface in order to speed up heat transmission 

and help cool the cylinder. It is essential to determine 

how much heat is dissipated inside the engine cylinder by 

doing thermal analysis on the cylinder fins. Fins are 

given to the cylinder to speed up the rate of heat 

transmission, which helps to cool the cylinder. To 

determine how much heat is dissipated inside the engine 

cylinder, a thermal study of the cylinder fins is useful. 

The concept used in this project is to use air, an unseen 

working fluid, to accelerate the rate of heat dissipation. 

Designing such a massive, complicated engine is highly 

challenging since we know that increasing surface area 

would enhance the rate of heat dissipation. The goal of 

this review article is "Thermal analysis of cylinder block 

with fins using various thickness and materials," which 

is based on prior research. 

 

I. INTRODUCTION 

 

A specialised part used in different kinds of engines to 

help with cooling is a cylinder block with fins. It acts as the 
primary structural element of the engine and is often built of 

a strong, heat-conductive material like cast iron or 

aluminum. The cylinder block supports other engine parts, 

including the pistons, connecting rods, and crankshaft, in 

addition to housing the cylinders, which are where the 

combustion process occurs. However, heat produced by 

engines during operation needs to be efficiently dispersed in 

order to avoid overheating and potential damage. 

 

Cylinder blocks frequently feature fins to improve heat 

dissipation. The exterior surface of the cylinder block is 

covered in thin, uniformly spaced projections called fins. 
With more surface area thanks to these fins, the block can 

make better contact with the surrounding air. The engine's 

heat is consequently transported to the fins more effectively, 

where it is ultimately released through convection into the 

environment. 

 

To maximise their cooling efficiency, the fins on a 

cylinder block are often arranged in a certain way. 

Depending on the needs particular to the engine and design 

factors, the fins' size, shape, and number may change. The 

fins could be inserted as independent parts or attachments in 
certain situations, while in others they might be included in 

the casting of the cylinder block during production. 

In order to improve performance and longevity, 
cylinder blocks with fins assist control the operating 

temperature of the engine. The fins aid in preventing 

overheating, which can result in engine damage or lower 

performance, by efficiently dispersing heat. In air-cooled 

engines used in motorcycles, light aeroplanes, lawnmowers, 

and some antique or specialised vehicles, cylinder blocks 

with fins are frequently seen. For effective heat dissipation, 

cylinder blocks with fins are a crucial component of engines. 

The fins enhance the surface area of the engine block, 

enabling better cooling and avoiding overheating problems, 

thus enhancing overall engine performance and extending 

engine life. 

 

 Types of fins used in cylinder block:- 

Different engines use a variety of cylinder fin styles. 

The engine's cooling needs, size, and intended purpose are 

only a few examples of the variables that affect the fins' 

precise design and placement. Here are a few prevalent 

cylinder fin types. 

 

 Radial Fins 

Radial fins are the most common type and are arranged 

in a radial pattern around the cylinder block. These fins 
extend outward from the cylinder surface, resembling the 

spokes of a wheel. They provide a larger surface area for 

heat dissipation and are often found in air-cooled engines. 

 

 Straight fin 

The straight ribs are straight and parallel to each other 

and extend vertically or horizontally along the surface of the 

cylinder block. These are common for small motors and 

applications where space is limited. Straight fins increase 

surface area and ensure efficient cooling by promoting 

airflow between the fins. 

 

 Zigzag fin 

Zigzag fins have a design with up and down shapes 

that switch back and forth. This design makes the air flow 

rough and spreads it out more, which helps cool things down 

better. Zigzag fins are fins that are used in powerful 

machines or where extra cooling is needed. 

 

 Plate fin 

Plate fins are thin, flat plates that are connected to the 

surface of the engine's cylinder block. These fins are placed 

close to each other to provide more area for better cooling. 
Plate fins are used in tiny machines like small compressors 

or refrigeration systems where there isn't much room. 
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 Pin fin 

Pin fins, which are also called micro fins, are tiny fins 

that look like pins or needles and are placed very close 

together. They have more surface area than other types of 

fins. Pin fins are often used in powerful machines or systems 

that need to release a lot of heat, like fancy cooling systems 

or electronics. 

 

 Rectangular fin 

A thin rectangle is often used to help things cool down. 

This thing is usually made of a strong material that can 

move heat well, like aluminum or copper. It's put on 

something that needs to cool down. Rectangular fins help a 

system get rid of heat better by making more surface area 

available for heat transfer. 

 

Rectangular fins are skinny and long, with a rectangle 

shape. They stick out straight from the thing being cooled 

and go as far out as possible so they can touch more of the 

air or liquid around them. The size of the fin and how well it 
moves heat depends on how long, wide, and tall it is. 

 

 Circular fin 

A circular fin is a fin that is shaped like a circle. People 

use fins in lots of ways to make things either cooler or more 

efficient at moving through the air. Circular fins are 

commonly used in heat exchangers and cooling systems to 

transfer heat. The round shape of the fin helps move heat 

between the fin and surrounding liquid better because it has 

more area to touch. This makes it easier for heat to either 

spread out to cool down or be taken in, depending on how 
it's being used.       

 

II. LITERATURE REVIEW 

 

The performance of the cylinder liners has been the 

subject of several studies, some of which include: 

 

N.V. Sai Deepak Raj, M. Pruthviraj Bharmal, and 

Panday Aditya Ramjatan, together with P.L. Rupesh K. 

Raja (2020)  This paper focuses on creating round and 

tapered fins for 2-stroke engines. A steady state thermal 
study has recorded the temperature distribution and heat 

dissipation over the fin surface of two different forms. Alusil 

and Silumin have been chosen as the fin materials, and FEM 

has also been used for a computational assessment. Based on 

the FEM results and comparison with the current form and 

material of the fin, a better shape of the fin and an 

appropriate material have been chosen. 

 

The use of vehicles for various duties and household 

requirements has significantly increased in daily life, and 

engine cycles now run for relatively prolonged periods of 

time. As a result of the continual running, a huge quantity of 
heat is produced. The engine gets more brittle quickly, and 

its lifespan shortens as a result of the heat buildup when this 

heat is improperly dispersed. Heat dissipation is boosted to 

extend engine life by adding fins to the engine chamber's 

outside. The fins' construction and design improve their 

ability to disperse heat, which in turn encourages cooling of 

the engine to guarantee optimal performance. 

S .Selvaprakash Giri, K. Sivaramakrishnan, A. 

Sunil Kumar,  G. Ramakrishna (2018)  In order to achieve 

a better rate of cooling, the primary goal of this article is to 

explore the thermal dissipation of heat from the engine fin. 

By altering the geometry and using various materials, this 

may be studied. This study uses circular, rectangular, 

helical, tapered, longitudinal, and angular geometry. Grey 

cast iron and Aluminum Alloy 6061 are the materials 
employed in this analysis. Creo 3.0 is used to develop the 

design, while Ansys Workbench 16.1 is used to do the 

thermal analysis. According to our investigation, aluminum 

alloy 6061 exhibits the greatest thermal dissipation and the 

fastest rate of cooling, with round fins having the greatest 

value.  

 

The engine cylinder fin is the main component that 

experiences a lot of heat change. By expanding the engine 

fin's surface area, the engine cylinder's cooling is improved. 

In this paper we have see different type of fins like Circular 

fin, Longitudinal fin, Tapered fin, Rectangular fin, Helical 
fin, Angular fin, used these type of fin with cylinder block 

and obtain temperature distribution and heat flux. Thus, the 

heat transfer coefficient 'h' is determined using the minimum 

temperature, maximum temperature, and the heat flux 

discovered by investigation. The material and configuration 

with the greatest amount of heat transmission have been 

identified using the heat transfer coefficient, or "h." 

 

G.V. Subhash, B.N. Malleswara Rao, N. Srinivasa 

Rao, K. Ashok Kumar (2016)  The project's primary goal 

is to investigate how different cylinder fin designs, 
materials, and thicknesses affect how they conduct heat. In 

this project, different fin shapes with fin thicknesses of 2.5 

mm and 3 mm are taken into consideration. The fins were 

created using AUTO CAD 2016.ANSYS WORKBENCH is 

used to do thermal analysis on the fins. Instead of the 

standard material, aluminium alloy 204, we used aluminium 

alloy 6063 and 7068 in our project. On the basis of overall 

rate of heat flux and efficacy, the geometries of circular, 

rectangular, and trapezoidal fins made of aluminum alloy 

204, aluminum alloys 6063, and aluminum alloys 7068 of 

thicknesses 2.5 mm and 3 mm are compared. Aluminum 

alloy 6063 with a round shape and 2.5 mm thickness is 
discovered to have more. 

In this study, we compared the engine cylinder fin 

thicknesses of the aluminium alloys 6063 and 7068 with 

those of the aluminum alloy 204, which is the common 

material. Using AUTOCAD2016, the fin geometries are 

modelled, and ANSYS Workbench is used for the thermal 

analysis. According to the findings of the thermal analysis, 

the most efficient fin material in terms of rate of heat flux & 

efficacy is aluminium alloy 6063 with circular shape and a 

2.5mm thickness.  

 
Nalla Suresh, Mulukuntla Vidya Saga (2017) In this 

paper the primary goal of the current project is to analyse 

the thermal properties such as Directional Heat Flux, Total 

Heat Flux, and Temperature Distribution by varying 

Geometry (Circular, Rectangular), Material (Aluminum 

Alloy, Magnesium Alloy), and Fin Thickness (3mm, 2mm) 

of a roughly square cylinder model prepared in 
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SOLIDWORKS-2013 which is imported into ANSYS 

WORKBENCH-2016 for Transient Thermal analysis with 

an Average. The engine cylinder is one of the key parts of a 

car that is frequently exposed to extreme temperature 

changes and thermal strains. Fins are added to the cylinder's 

surface to speed up the rate of heat transfer in order to cool 

the cylinder. It is useful to understand the heat dissipation 

rate and Temperature Distribution inside the engine cylinder 
by doing thermal analysis on the fins around it. It is 

challenging to construct an engine with such a big, 

complicated surface area since we know that increasing 

surface area would increase the pace at which heat is 

dissipated. 

 

The current work models a cylinder fin body using 

SOLIDWORKS 2013 and does transient thermal analysis 

using ANSYS WORKBENCH 2016. For two-wheeler air 

conditioning systems, these fins are utilized . In the current 

study, aluminium alloy and magnesium alloy are compared. 

The different parameters (i.e., geometry and thickness of the 
fin) are taken into account. By decreasing the thickness and 

also by changing the geometry of the fin from the traditional 

geometry, i.e., rectangular, the weight of the fin body 

decreases, increasing the heat transfer rate and efficiency of 

the fin. According to the results, using round fins made of 

aluminium alloy is preferred since they transmit heat more 

quickly. The round fins' weight is less. 

 

L Mohana Rao, K.Madhuri (2018) In this paper The 

modelling and coupled field analysis (thermo mechanical) of 

a Kirlosker engine cylinder is the primary goal of my study. 
The three-dimensional modeling programme   utilized   is 

parametric CREO3.0, and many types of fin geometry, 

including rectangular, curved, rectangular pin, and 

cylindrical pin fins, are all represented. Utilising the FEA 

programme ANSYS 15.0, temperature distribution and heat 

transfer rates are examined for a variety of materials, 

including aluminum, grey cast iron, structural steel, and 

glass epoxy. The idea behind this project is to use air, a 

working fluid that is invisible to all but air, to accelerate the 

rate of heat transmission. 

  

III. CONCLUSION 
 

The results of this study indicate that a number of 

techniques, When using different materials, the cylinder 

fins of an engine can have its heat transfer rate, temperature 

distribution, and stress condition analyses using techniques 

including the steady state thermal analysis technique, the 

finite difference methodology, and the static structural 

method. Performance may be precisely calculated using any 

of the aforementioned methods. 
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