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First Lecture  

Introduction to Heat Transfer  

 

1- What is Heat Transfer? 

 

 

 

 

 

 

 

 

 

 

2- Heat transfer Modes. 
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3- Applications of Heat Transfer. 

 

 

 

 

 

 

 

 

 

4- Heat Transfer by Conduction Mode. 

In this mode type of heat transfer required (Medium and Temperature Gradient) 
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5- Heat Transfer by Convection Mode. 

The properties depends on geometry, nature of flow, thermodynamics properties 

etc. 
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6- Heat Transfer by Radiation Mode.  
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Second Lecture 

One Dimentional Steady State Heat Conduction 

1- Objectives of Conduction Analysis. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2- One Dimension Heat Conduction. 
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3- Boundary and Initial Conditions. 

4- Plan Wall Heat Conduction. 
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5- Thermal Resistance (Electrical Analogy). 
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6- Composit Wall. 

 

 

 

 

 

 

 

 

 

 

 

 

 

7- Overall Heat Transfer Coefficient. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Subject: Heat Transfer-I 

Dr. Mustafa B. Al-hadithi 

 

 

 

 

 



 

Subject: Heat Transfer-I 

Dr. Mustafa B. Al-hadithi 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
Subject: Heat Transfer-I 

Dr. Mustafa B. Al-hadithi 

3rd Lucture 

Radial Conduction in Bodies 

1- One Dimensione Radial Conduction through a Cylinder. 
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2-  One Dimensional Radial Conduction in a Composite Cylinder  
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3- Critical Insulation Thickness. 
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4- One-Dimension Conduction in Sphere. 
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5-Conduction with Thermal Energy Generation. 
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6- Cylinder with Heat Source. 
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Lecture Four 

Extended Surface Heat Transfer 

1- Extended Surface- Fins. 

2- Extended Surface Analysis. 
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Tabulated in HT Textbooks  
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3- Temperature Distribution for Fins. 
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Lecture Five 

Fin Specifications and Design  

1- Correction Length. 
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2- Temperature Distribution. 
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3- Fin Design.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4- Fin Effectiveness. 
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5- Fin Efficiency.  
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6- Overall Fin Efficiency. 

 

 

 

 

 

 

 

 

 

 

 

 

7- Heat Transfer from a Fin Array. 
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Lecture – Six 

Multi-Dimensional Steady State Heat Conduction 

1- Introduction. 

 

 

 

 

 

 

 

 

 

2- Two Dimension Steady State Case. 
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3- Conduction Shape Factor. 
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4- Numerical Methods. 
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5- Finite Difference Approximation. 
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6- A System of Algebraic Equations. 

 

Matrix Form 
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Lecture Seven 

Numerical Technique solutions  

 

1- Numerical Solution. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Subject: Heat Transfer-I 

Dr. Mustafa B. Al-hadithi 

 



 

Subject: Heat Transfer-I 

Dr. Mustafa B. Al-hadithi 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Subject: Heat Transfer-I 

Dr. Mustafa B. Al-hadithi 

2- Numerical Method (Special Cases) 
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Lecture Eight  

Unsteady State Heat Conduction 

1- Unsteady Heat Transfer.  
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2- Biot Number (Bi). 

 

 

 

 

 

 

 

 

 

 

 

 

3- Lumped Parameter Analysis. 

Transient heat transfer with no internal resistance. 
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4- Analytical Solution. 
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5- Graphical Representation (The Heisler Charts). 
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Lecture Nine 

Unsteady Radial System 

1- Radial System Coordinate.  

 

 

 

 

 

 

 

 

 

 

 

2- Unsteady Heat Transfer in Semi-infinite Solids. 

 

Long Rods or Spheres Heated or Cooled by convection mechanism.  
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Lecture Ten 

Numerical Methods for Unsteady Heat Transfer  

1- Finite Difference Equation. 
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2- Finite Difference Solution. 
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