
ANNAMACHARYA INSTITUTE OF TECHNOLOGY AND SCIENCES:: 

RAJAMPET 

(An Autonomous Institution) 
 

DEPARTMENT OF MECHANICAL ENGINEERING 

 

 

 
 

 

 

LECTURE NOTES 

 

 

 
Heat Transfer  

23A0361T 



ANNAMACHARYA INSTITUTE OF TECHNOLOGY AND SCIENCES RAJAMPET 

(An Autonomous Institution) 

Department of Mechanical Engineering 

 

Title of the Course: Heat Transfer 

Category: Professional Core 

Couse Code: 23A0361T  

Branch/es: Mechanical Engineering  

Year & Semester: III Year II Semester  
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Course Objectives:  

1. To impart the knowledge of basic laws of conduction, convection, radiation heat transfer and their 

applications. 

2. To familiarize the concepts of convective heat transfer. 

3. To gain insight of the phase change processes. 

4. To conversant about heat transfer in various heat exchangers. 

5. To provide fundamental knowledge about the principles of radiation heat transfer and mass transfer. 

 

Course Outcomes: 

At the end of the course, the student will be able to 

1. Solve the problems of conduction heat transfer. 

2. Solve the problems of convection heat transfer. 

3. Solve the problems of heat transfer during change of phase. 

4. Analyze the performance of heat exchangers. 

5. Analyze the radiative heat exchange and diffusive transport in engineering systems.  

 

Unit 1 Conduction 18 

Basic modes of heat transfer- rate equations- generalized heat conduction equation-various forms - steady 

state heat conduction solution for plane and composite slabs - cylinders - critical thickness of insulation- 

heat conduction through fins of uniform cross section- fin effectiveness and efficiency.  

Unsteady State Heat Transfer Conduction- Transient heat conduction- lumped system analysis and use of 

Heisler charts. 

 

Unit 2 Convection 12 

Convection: Basic concepts of convection–heat transfer coefficients - types of convection –forced 

convection and free convection.  

Free Convection: development of hydrodynamic and thermal boundary layer along a vertical plate – use of 

empirical relations for convective heat transfer on plates and cylinders in horizontal and vertical 

orientation.  

Forced convection: In external flow–concepts of hydrodynamic and thermal boundary layer- use of 

empirical correlations for flow over plates and cylinders. Fluid friction – heat transfer analogy, approximate 

solution to laminar boundary layer equation for external flow. Internal flow – Use of empirical relations for 

convective heat transfer in horizontal pipe flow-problems. 

 

Unit 3 Boiling and Condensation 06 

Different regimes of boiling- nucleate, transition and film boiling – condensation – film wise and drop wise 

condensation-problems. 

 

Unit 4 Heat Exchangers 08 

Types of heat exchangers- parallel flow- counter flow- cross flow heat exchangers- overall heat transfer 

coefficient- LMTD and NTU methods- fouling in heat exchangers-problems. 



Unit 5 Radiation & Mass Transfer 16 

 Radiation heat transfer – Thermal radiation – laws of radiation - Black and Gray bodies – shape factor-

radiation exchange between surfaces - Radiation shields - Greenhouse effect- simple problems.  

Mass Transfer: Conservation laws and constitutive equations - Fick's law of diffusion, isothermal equi-mass 

- Equimolal diffusion- - diffusion of gases and liquids- mass transfer coefficient. 

 

Prescribed Textbooks: 

1. Fundamentals of Engineering Heat & Mass transfer, R.C.Sachdeva- New Age International Publishers- 

2017- ISBN-13: ‎ ‎978-9386070968 . 

2. Heat Transfer, J.P.Holman,- - 9/e- Tata McGraw-Hill, 2001- ISBN-13 ‎ : ‎‎978-0072406559  

 

Reference Books: 

1. Heat Transfer- A Practical Approach, Cengel. A.Yunus- 4/e- Tata McGraw-Hill, 2007- ISBN-13: ‎‎978-

007312930. 

2. Heat Transfer, P.K. Nag- 3/e-Tata McGraw-Hill- 2011- ISBN-13: ‎ ‎978-0070702530.  

3. A Text book of Heat Transfer, S.P. Sukhatme- Universities Press, 4/e- 2005.- ISBN-13: ‎ ‎978-8173715440  

4. A Text book of Heat & Mass Transfer, Er.R.K.Rajput-  S.Chand publishers-7/e,2018 -ISBN-13: ‎ ‎978-
9352533848 

 

Online Learning Resources: 

 https://ocw.mit.edu/courses/mechanical-engineering/2-051-introduction-to-heat-transfer-fall- 2015/  

 https://www.youtube.com/watch?v=qa-PQOjS3zA&list=PL5F4F46C1983C6785 

 https://www.youtube.com/watch?v=sKnE5qvz0fc&list=PLbRMhDVUMngeygd_uWiLqa3fzA2h7vdRx 

 https://www.youtube.com/watch?v=4bh4efqyzpo&list=PL3zvA_WajfGCwYlesmh4UAl8KtsxXVQYn 

 https://www.youtube.com/watch?v=Yc2eSffzhBI&list=PLwdnzlV3ogoVX_S_8DyKa7RudEazDL0o 

 https://www.coursera.org/lecture/thermodynamics-intro/02-04-heat-transfer-gyDfJ  
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23A0361T.1 3 3 1 2 - - - - - - - 2 2 2 

23A0361T.2 3 3 1 2 - - - - - - - 2 2 2 

23A0361T.3 3 3 1 2 - - - - - - - 2 2 2 

23A0361T.4 3 3 1 3 - - - - - - - 2 3 3 

23A0361T.5 3 3 1 3 - - - - - - - 2 2 2 

 

  

https://ocw.mit.edu/courses/mechanical-engineering/2-051-introduction-to-heat-transfer-fall-%202015/
https://www.youtube.com/watch?v=qa-PQOjS3zA&list=PL5F4F46C1983C6785
https://www.youtube.com/watch?v=sKnE5qvz0fc&list=PLbRMhDVUMngeygd_uWiLqa3fzA2h7vdRx
https://www.youtube.com/watch?v=4bh4efqyzpo&list=PL3zvA_WajfGCwYlesmh4UAl8KtsxXVQYn
https://www.youtube.com/watch?v=Yc2eSffzhBI&list=PLwdnzlV3ogoVX_S_8DyKa7RudEazDL0o
https://www.coursera.org/lecture/thermodynamics-intro/02-04-heat-transfer-gyDfJ


gunti
Stamp






































gunti
Stamp


gunti
Stamp




























gunti
Stamp








































gunti
Stamp






Unit-II Convection 
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