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COURSE SYLLABUS

	Subject: Mass & Heat transfer
	Academic field: Energy

	Lecturer: Nguyen Ngoc Hoang
	

	Phone: 0904667684
	E-mail: ngochoang.ibft@gmail.com

	Academic year: Second year

	



COURSE DESCRIPTION
	Credit points
	3

	Level
	Undergraduate

	Teaching time

 Location
	University of Science and Technology of Hanoi

	Time Commitment
	Lecture
	38.5 hrs

	
	Exercises
	5.5 hrs

	
	Practicals
	6 hrs

	
	Total
	50 hrs + 3.5h practical

	Prerequisites
	Students must attend in the middle term test and at least 35 hours in the class. Submitting all assignments is required.

	Recommended background knowledge
	Thermodynamics, Fluid mechanics, Matlab basic level

	Subject description:
	 The course presents the basic knowledge of heat and mass transfer. In term of heat transfer, three modes of heat transfer: conduction, convection, and radiation are presented. Conduction is studied for planar, cylindrical, and spherical geometries as well as extended surface. Convection heat transfer is studied under laminar and turbulent flow regimes. Radiation heat transfer is studied by considering both the general characteristics of radiation as well as the properties of radiating surfaces. Methods for solving multi-mode heat transfer are presented throughout the course. Heat exchangers design is studied in the course as well. On the other hand, the basic knowledge of mass transfer is presented also. Mass diffusion and convection are studied by the analogy with heat conduction and convection. Other related concepts and typical mass transfer cases are presented as well.

	Objectives & Out-come
	Upon successful completion of this course, the student will be able to:
· Understood heat and mass transfer principles.
· Evaluate the relative contributions of different modes of heat  and mass transfer. 
· Solve the basic heat and mass transfer problems.
· Apply heat transfer principles to evaluate performance of thermal systems.

· Manual design heat exchangers devices 

	Assessment/ Evaluation

	Attendance/Attitude
	10 %

	
	Exercise(s)
	15 %

	
	Practicals
	15 %

	
	Mid-term test
	20 %

	
	Final exam
	40 %

	Prescribed Textbook(s)

	[1] Frank Kreith, Raj M. Manglik, Mark S. Bohn. Principles of Heat Transfer. 7th ed. Singapore. Cengate Learning Inc., 2011
[2] T. W. Fraser Russell, Anne S. Robinson,  Norman J. Wagner, Mass and heat transfer. New York, Cambrigde University Press, 2008


COURSE CONTENTS & SCHEDULE
	Class 
	Contents
	Hours
	Ref./Resources
	Assignment(s) 

	
	
	Lect.
	Exr.
	Prc.
	
	

	1
	[1] Topic 1: Mechanisms of Heat Transfer
[2] Topic 2: Introduction to Conduction Heat  Transfer 

[3] Topic 3: Fourier's Law of Heat Conduction

[4] Topic 4: Introduction to Convection Heat Transfer
[5] Topic 5: Newton Law
	3.5
	0.5
	0
	[1]
	Assignment 1

	2
	[1] Topic 1: Introduction to Radiation Heat Transfer
[2] Topic 2: Stefan-Boltmann Law 
[3] Topic 3: The One-Dimensional Conduction Equation
[4] Topic 4: Plane Geometry Systems 
[5] Topic 5: Cylindrical Geometry Systems
	3.5
	0.5
	0
	[1]
	Assignment 2

	3
	[1] Topic 1: Spherical Geometry Systems
[2] Topic 2: Thermal Resistance 

[3] Topic 3: Heat Transfer from Extended Surfaces
[4] Topic 4: Convection Heat Transfer and Dimensionless Parameters
[5] Topic 5: Heat Transfer to and from Laminar Flow In a Circular Conduit
	3.5
	0.5
	0
	[1]
	Assignment 3

	4
	 [1] Topic 1: Heat Transfer to and from Turbulent Flow in a Circular Conduit
[2] Topic 2: Laminar-Boundary-Layer Flow Over a Flat Plate
[3] Topic 3: Turbulent Flow over a Flat Plate
[4] Topic 4: Flow Past a Bank of Tubes
[5] Topic 5: Heat Sources
	3.5
	0.5
	0
	[1]
	Assignment 4

	5
	 [1] Topic 1: Condensation of a Pure Vapor
[2] Topic 2: Vaporisation

[3] Topic 3: Plank’s Law.
[4] Topic 4: Wien’s Displacement Law

[5] Topic 5: Radiant Heat Exchange between two Finite Black Bodies

[6] Topic 6: Radiant Heat Transfer among Gray Body
	3.5
	0.5
	0
	[1]
	Assignment 5

	6
	[1] Topic 1: Middle term test
 [2] Topic 2: Gaseous Radiation

[3] Topic 3: Solar Energy

[4] Topic 4: Introduction to Heat Exchanger
[5] Topic 5: Introduction to Tube and Shell 

                    Heat Exchanger
	3.5
	0.5
	0
	[1]
	Assignment 6

	7
	[1] Topic 1: Heat Exchanger Design
[2] Topic 2: Evaluation of Mean Temperature  

                    Difference in Heat Exchanger
[3] Topic 3: Evaluation of Wall Temperature
[4] Topic 4: Tube and Shell Heat Exchanger Design
	3.5
	0.5
	0
	[1]
	Assignment 7

	8
	[1] Topic 1: Mass Transfer Concept

[2] Topic 2: Analogy between Heat transfer and Mass transfer                   
[3] Topic 3: Deﬁnitions of Concentrations  

[4] Topic 4: Composition Relationships
[5] Topic 5: Phase equilibrium
	3.5
	0.5
	0
	[1]
	Assignment 8

	9
	[1] Topic 1: Gib’s phase rule

 [2] Topic 2: Raoul’s law

 [3] Topic 3: Dalton’s law 

[4] Topic 4: Flick's law
	3.5
	0.5
	0
	[3]
	Assignment 9

	10
	[1] Topic 1: Diffusion coefficient for binary mixture 
[2] Topic 2: Mass diffusion in a stationary medium

[3] Topic 3: Steady Mass diffusion through a wall

[4] Topic 4: Transient Mass Diffusion (PTT)
	3.5
	0.5
	0
	[3]
	Assignment 10

	11
	[1] Topic 1: Mass convection (PTT)

[2] Topic 2: Mass transfer coefficient 

[3] Topic 3: Overal review
	3.5
	0.5
	0
	[4]
	Assignment 11


Notes:

· Abbreviation: Lect. (lecture), Exr. (Exercise), Prc. (Practise).
· Exercises may include assignment, reports, student’s presentation, homework, class exercises ...for each class sessions
· Practicals mostly refer to Lab- work or outside practice such as field trip.
Reference Literature:
	[1] William S. Janna. Engineering Heat Transfer. 2nd ed. Boca Raton. CRC, 2000.

	[2] John H. Lienhard. A Heat Transfer Textbook. 3rd ed. Massachusetts. Plogiston, 2008

	[3]. Purdue University Thermophysical Properties Research Center. Thermophysical Properties of Matter. New York, NY: IFI/Plenum, 1970-1979.

	[4]. Reid, R. C. The Properties of Gases and Liquids. 4th ed. New York, NY: McGraw-Hill, 1987.

	[5]. Vargaftik, N. B. Handbook of Physical Properties of Liquids and Gases: Pure Substances and Mixtures. 3rd ed. Chem/Mats-Sci/E, 1996. 

	[6].Bell, K. J. and Mueller, A. C. Wolverine Engineering Data Book II. 1st ed. Wolverine Tube Inc. 2001

	[7].  Frank Kreith,  Heat and Mass Transfer, 1st ed.  Boca Raton, CRC Press LLC, 1999

	[8]. M. Thirumaleshwar, Fundermentals of Heat and Mass Transfer, 2nd ed. New Delhi, Dorling Kingdersley (India) Pvt. Ltd, 2009
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