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COURSE OUTCOMES

CO1 Explain the  basic principles of conduction, radiation, and convection heat transfer

CO2
Demonstrate an understanding of the concept of conservation of energy and its application to problems involving conduction, radiation, 

and/or convection heat transfer.

CO3 Solve engineering problems involving conduction heat transfer.

CO4
Identify, formulate, and solve engineering problems involving forced convection heat transfer, natural convection heat transfer, and heat 

exchangers. 

CO5 Formulate and solve engineering problems involving radiation heat transfer among black surfaces and among diffuse gray surfaces. 

Heat Transfer (BTME- 501-18)
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UNIT 1

Introduction:
What, How, and Where?  

Thermodynamics and Heat  transfer

Application
Physical mechanism of heat  transfer

Conduction:  Introduction  1D, 

steady-state  2D, steady-state  

Transient

Convection:

Introduction
External and internal flows  Free convection

Boiling and condensation  Heat exchangers

Radiation:  Introduction  View factors

Mass Transfer: Introduction Mass diffusion equation  

Transient diffusion
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HEAT TRANSFER - WHAT?

• The science that deals with the determination of the rates of  energy transfer due to 

temperature difference.

Driving force

• Temperature difference

• as the voltage difference in electric current  as the pressure difference in 

fluid flow

• Rate depends on magnitude of dT
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Modes of Heat Transfer
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Thermal Power Plant
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Thermodynamics & Heat Transfer
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Thermodynamics & Heat Transfer



Department of Mechanical Engineering, Chandigarh Engineering College-CGC, Landran, Mohali, Punjab

HISTORY OF HEAT TRANSFER
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HEAT, HEAT TRANSFER RATE, HEAT  FLUX
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CONDUCTION
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CONVECTION
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RADIATION
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FIRST LAW OF THERMODYNAMICS 
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PROBLEM SOLVING: METHODOLOGY
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STEADY STATE Vs. TRANSIENT
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HEAT FLUX DIRECTION
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THERMAL CONDUCTIVITY
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K For Different Materials at T and P
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THERMAL DIFFUSIVITY
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Heat Diffusion Equation



Department of Mechanical Engineering, Chandigarh Engineering College-CGC, Landran, Mohali, Punjab

Cases
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Coordinate Systems
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Boundary and Initial Conditions
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One-Dimensional, Steady -State
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Cartesian Coordinates: T (x)
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Plane Wall
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Thermal Resistance
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Thermal Resistance: Radiation
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Cylinder
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