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Abstract— IC engine cylinder block plays an important role 

for an proper working and performance of vehicle it 

transmits power as an power house of an vehicle a most 

critical circumstance which effects a performance of an 

vehicle is heat transfer through Ic engine bore to cooling 

fins. This paper thematic analyses a heat transfer analysis of 

Ic engine block at various speed a optimization is done on ic 

engine cooling fins to dissipate more and more heat transfer 

for better performance of vehicle. A model is modeled in 

NX 8.0 and analysis is performed in Computational Fluid 

Dynamics (Fluent) software simulation software to analyze 

various parameters of an ic engine block at different wind 

velocities at different temperature this paper also analyses 

an literature survey of an various types of heat sinks. 
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I. INTRODUCTION 

The basic idea of internal combustion engine is shown in 

Fig. (Basic idea of I.C. engine). The cylinder, which is 

closed at one end, is filled with a mixture of fuel and air. As 

the crankshaft turns it pushes cylinder. The piston is forced 

up and compresses the mixture in the top of the cylinder. 

The mixture is set alight and, as it burns, it creates a gas 

pressure on the piston, forcing it down the cylinder. The 

piston pushes on the rod, which pushes on the crank. The 

crank is given rotary (turning) motion. The flywheel fitted 

on the end of the crankshaft strokes energy and keeps the 

crank turning steadily To estimate a component‟s junction 

temperature, a required value is the Ic engine cooling fins 

thermal resistance. The thermal resistance of Engine block 

can be determined analytically or experimentally.  

 
Fig. 1: IC Engine 

A. Combustion:  

In spark ignition (SI) engines, petrol or gasoline is used as 

fuel, while in compression ignition (CI) engines, diesel is 

used as fuel. Petrol engines are lightweight and achieve 

higher speed. Diesel engines, on the other hand, are heavy 

engines and achieve lesser speeds. Other differences below: 

The most prominent difference between Spark Ignition (SI) 

and Compression Ignition (CI) engines is the type of fuel 

used in each. In SI engines petrol or gasoline is used as fuel, 

hence these engines are also called petrol engines. In CI 

engines diesel is used as fuel, hence they are also called 

diesel engines.  

B. Objective of Work 

The main objective of the current work is 

 To predict velocity profiles, and temperature for 

different wind velocity on the IC Engine Block. 

 To simulate the heat transfer of a IC engine block for 

constant heat input. 

 Parameter sensitivity study of different profiles. 

 To predict temperature distribution along the IC engine 

block.  

II. ANALYSIS PERFORMED IN VARIOUS PROFILE OF HEAT 

TRANSFER MATERIAL: A LITERATURE SURVEY 

A. Numerical and Experimental Investigation 

Sukhvinder Kang et al [2003] This paper presents a physics 

based analytical model to predict the thermal behavior of pin 

fin heat sinks in transverse forced flow. The key feature of 

the model is the recognition that unlike plate fins, stream 

wise conduction does not occur in pin fin heat sinks. Thus 

Two geometric comparison criteria were applied so that the 

conclusions derived from numerical computations were 

valid for various possible geometric parameters and working 

conditions. Both staggered and inline pin arrangements were 

investigated as these are common in practical applications. 

The heat transfer and pressure drop characteristics are 

presented in terms of appropriate dimensionless variables. 

The final judgment of the performance of the pin fin cross-

section was performed based on the heat exchanger 

performance plot. Such a plot allows the assessment of the 

pin performance including their heat transfer and the 

pressure drop. 

Yu Xiaoling, Feng Quanke,Liu Qipeng [2003]The 

Study of this  paper  a new type of composite heat sink, in 

whose each tunnel two rows of circular pins are staggered at 

proper positions between two plate fins, is suggested to 

improve electric and electronic device cooling. The heat 

transfer and flow performance is investigated 

experimentally. The experimental results show that, under 

the same conditions of heat dissipation and wind velocity, 

the thermal resistance of the composite heat sink is 
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10%~20% lower than that of the current plate-fin heat sink 

The data of heat transfer in circular, triangular, rectangular, 

and trapezoidal micro-channels with hydraulic diameters 

ranging from 60 µm to 2000 µm are analyzed. The effects of 

geometry, axial heat flux due to thermal conduction through 

the working fluid and channel walls, as well as the energy 

dissipation are discussed. We focus on comparing 

experimental data, obtained by number of investigators, to 

conventional theory on heat transfer. The analysis was 

performed on possible sources of unexpected effects 

reported in some experimental investigations. 

Poh-Seng Lee, Suresh V. Garimella *, Dong Liu 

2004 An experimental investigation was conducted to 

explore the validity of classical correlations based on 

conventional sized channels for predicting the thermal 

behavior in single-phase flow through rectangular micro 

channels. The micro channels considered ranged in width 

from 194 lm to 534 lm, with the channel depth being 

nominally five times the width in each case. Each test piece 

was made of copper and contained ten micro channels in 

parallel. The experiments were conducted with deionized 

water, with the Reynolds number ranging from 

approximately 300 to 3500. Numerical predictions obtained 

based on a classical, continuum approach were found to be 

in good agreement with the experimental data (showing an 

average deviation of 5%), suggesting that a conventional 

analysis approach can be employed in predicting heat 

transfer behavior in micro channels of the dimensions 

considered in this study. However, the entrance and 

boundary conditions imposed in the experiment need to be 

carefully matched in the predictive approaches 

G.Hetsroni, A.Mosyak et al.[2005] This paper 

considers experimental and theoretical investigations on 

single-phase heat transfer in micro-channels. It is the second 

part of general exploration „„Flow and heat transfer in 

micro-channels‟‟. The first part discussed several aspects of 

flow in micro-channels, as pressure drop, transition from 

laminar to turbulent flow. In this paper, the problem of heat 

transfer is considered in the frame of a continuum model, 

corresponding to small Knudsen number. The data of heat 

transfer in circular, triangular, rectangular, and trapezoidal 

micro-channels with hydraulic diameters ranging from 60 

µm to 2000 µm are analyzed. The effects of geometry, axial 

heat flux due to thermal conduction through the working 

fluid and channel walls, as well as the energy dissipation are 

discussed. We focus on comparing experimental data, 

obtained by number of investigators, to conventional theory 

on heat transfer. The analysis was performed on possible 

sources of unexpected effects reported in some experimental 

investigations. 

Xiaoling Yu , Jianmei Feng [2005 ] ,These Paper 

Based on plate fin heat sinks (PFHSs), a new type of plate-

pin fin heat sink (PPFHS) is constructed, which is composed 

of a PFHS and some columnar pins staggered between plate 

fins. Numerical simulations and some experiments were 

performed to compare thermal performances of these two 

types of heat sinks. The simulation results showed that 

thermal resistance of a PPFHS was about 30% lower than 

that of a PFHS used to construct the PPFHS under the 

condition of equal wind velocity. Another obvious 

advantage of PPFHSs is that users can change an existing 

unsuitable PFHS into a required PPFHS by themselves to 

achieve better air-cooling results.  This paper proposed a 

special solution for improving heat transfer performance of 

a PFHS by planting some columnar into flow passages of 

the PFHS to disturb airflows passing through the heat sink. 

So a PPFHS was constructed. Numerical simulation and 

experimental results show that the thermal resistance of a 

PPFHS is 30% lower than that of a PFHS used to construct 

the PPFHS with the same blowing velocity, and the profit 

factor of the former is about 20% higher than that of the 

latter with the same pumping power. 

W. A. Khan, J. R. Culham et al [2005] Analytical 

models are presented for determining heat transfer from in-

line and staggered pin-fin heat sinks used in electronic 

packaging applications. The heat transfer coefficient for the 

heat sink and the average temperature for the fluid inside the 

heat sink are obtained from an energy balance over a control 

volume. In addition, friction coefficient models for both 

arrangements are developed from published data. The 

effects of thermal conductivity on the thermal performance 

are also examined. All models can be applied over a wide 

range of heat sink parameters and are suitable for use in the 

design of pin-fin heat sinks. The present models are in good 

agreement with existing experimental/ numerical data. 

Another obvious advantage of PPFHSs is that users can 

change an existing unsuitable PFHS into a required PPFHS 

by themselves to achieve better air-cooling results.  This 

paper proposed a special solution for improving heat 

transfer performance of a PFHS by planting some columnar 

into flow passages of the PFHS to disturb airflows passing 

through the heat sink. So a PPFHS was constructed. 

Numerical simulation and experimental results show that the 

thermal resistance of a PPFHS is 30% lower than that of a 

PFHS used to construct the PPFHS with the same blowing 

velocity, and the profit factor of the former is about 20% 

higher than that of the latter with the same pumping power. 

N. Sahiti, A. Lemouedda et al [2006] In his studies 

pin fin arrays are frequently used for cooling of high thermal 

loaded electronic components. Whereas the pin fin 

accomplishment regarding heat transfer is always higher 

than that of other fin configurations, the high pressure drop 

accompanying pins seriously reduces their overall 

performance. In order to check how the form of pin cross-

section influences the pressure drop and heat transfer 

capabilities, six forms of pin cross-section were numerically 

investigated. Two geometric comparison criteria were 

applied so that the conclusions derived from numerical 

computations were valid for various possible geometric 

parameters and working conditions. Both staggered and 

inline pin arrangements were investigated as these are 

common in practical applications. The heat transfer and 

pressure drop characteristics are presented in terms of 

appropriate dimensionless variables. The final judgment of 

the performance of the pin fin cross-section was performed 

based on the heat exchanger performance plot. Such a plot 

allows the assessment of the pin performance including their 

heat transfer and the pressure drop. 

Kourosh Mousavi Takmai, Jafar Mahmoudi,[2007] 

The study of this paper heat sinks operate by conducting 

heat from the processor to the heat sink and then radiating it 

to the air. The better the transfer of heat between the two 

surfaces (the CPU and the heat sink metal) the better the 

cooling. Some processors come with heat sinks glued to 
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them directly, ensuring a good transfer of heat between the 

processor and the heat sink. In this paper author have 

simulated a new copper heat sink and heat pipe (is a simple 

device that can quickly transfer heat from one point to 

another) that has a best heat transferring. A three 

Dimensional finite element is used for simulations of 

temperature behaviour on around of heat sink. Analytically 

approach is applied to determine of heat transfer 

coefficients. The method has a good convergence and is 

adaptive with other best designed heat sinks. And so we 

examine the use of activity migration which reduces peak 

junction temperature by moving computation between 

multiple replicated units. 

III. MESHING REPORT 

Domain Nodes Elements 

air 6070 22589 

cylinder 4186 12672 

All Domains 10256 35261 

Table 1: Mesh Information for FLUENT 100 KM hr 

Domain Nodes Elements 

air 3996 13844 

cylinder 2911 9742 

All Domains 6907 23586 

Table 2: Mesh Information for FLUENT 100 KM hr 1 

Domain Nodes Elements 

air 3996 13844 

cylinder 2911 9742 

All Domains 6907 23586 

Table 3: Mesh Information for FLUENT 20 KM hr 

Domain Nodes Elements 

air 6070 22589 

cylinder 4186 12672 

All Domains 10256 35261 

Table 4: Mesh Information for FLUENT 20 KM hr 1 

Domain Nodes Elements 

air 6070 22589 

cylinder 4186 12672 

All Domains 10256 35261 

Table 5: Mesh Information for FLUENT 40KM hr 1 

Domain Nodes Elements 

air 3996 13844 

cylinder 2911 9742 

All Domains 6907 23586 

Table 6: Mesh Information for FLUENT 60 KM hr 

Domain Nodes Elements 

air 6070 22589 

cylinder 4186 12672 

All Domains 10256 35261 

Table 7: Mesh Information for FLUENT 60KM hr 

Domain Nodes Elements 

air 3996 13844 

cylinder 2911 9742 

All Domains 6907 23586 

Table 8: Mesh Information for FLUENT 80 KM hr 

Domain Nodes Elements 

air 6070 22589 

cylinder 4186 12672 

All Domains 10256 35261 

Table 9: Mesh Information for FLUENT 80KM Hr 

IV. RESULT & ANALYSIS 

 

Fig. 1: Temperature Distribution of Ic engine block 

at 20 Km/hr 

 
Fig. 2: Temperature Distribution of Ic engine block 

at 40 Km/hr 

 
Fig. 3: Temperature Distribution of Ic engine block at 60 

Km/hr 

 
Fig. 4: Temperature Distribution of Ic engine block at 80 

Km/hr 
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Fig. 5: Temperature Distribution of Ic engine block at 100 

Km/hr 

V. CONCLUSION 

1) The CFD model was developed on NX-5 and analysis 

was done by Fluent 14.0. 

2) The prediction of CFD model show good relation with 

experimental result present in literature [7]. 

3) The internal consistency of the results confirms the 

validity of the CFD model. 

4) Simulated the IC engine block for constant heat input. 

5) From the above result we have least thermal resistance 

IC engine block with Various profiles at 2000
0
C 

temperature 

6) So, from the above we can conclude that 60 Km/hr have 

better performance 
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