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Transport Phenomena

Dr. Utkarsh's Classroom Unit 1: Momentum Transport

Home
Syllabus
Unit 1: Momentum Transport 1.1 Importance of transport phenomena

1.2 Analogous nature of transfer process
1.3 Introduction of viscosity and mechanism of momentum transport: Newton’s law of viscosity,

1.4 Newtonian & Non-Newtonian fluids,

nalogy _ = .
e sy 1.5 Pressure and temperature dependence of viscosity.

1.6 Theory of viscosity of gases and liquids

1.7 Velocity distribution in laminar flow: Shell momentum balances of —
Meet Your Teacher a) Flow of falling film

b) Flow through the circular tube

¢) Flow through an annulus

d) Flow 1n a narrow slit

¢€) Adjacent flow of two immiscible fluids

Full Notes for Unit 1
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Welcome to the Study Material for Transport Phenomena according to the syllabus
of Savitribai Phule Pune University (SPPU). Along with the study material, you will also
find links after each of the sections to the videos and notes from NPTEL and other related
sites.

*Kindly refer to the SPPU website for the updated course curriculum.

Meet Your Teacher
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Transport Phenomena

Dr. Utkarsh's Classroom Sy"abUS

Home

Syllabus

Unit 1: Momentum Transport Unit 1: Momentum Transport
Unit 2: Energy Transport

1.1 Importance of transport phenomena
1.2 Analogous nature of transfer process
1.3 Introduction of viscosity and mechanism of momentum transport: Newton’s law of viscosity.

1.4 Newtonian & Non-Newtonian fluids,

momentum, |

Question Bank

1.5 Pressure and temperature dependence of viscosity.

Exam P

Contact Me

1.6 Theory of viscosity of gases and liquids
Meet Your Teacher 1.7 Velocity distribution in laminar flow: Shell momentum balances of —
a) Flow of falling film
b) Flow through the circular tube
¢) Flow through an annulus

d) Flow in a narrow slit

¢€) Adjacent flow of two immiscible fluids
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Unit 2: Energy Transport

I: Momentum Transport 2.1 The mtroduction of thermal conductivity and mechanism of energy transport:

Unit 2: Energy Transport

Unit 3: Mass Transport 2.2 Fourier’s law of heat conduction

Unit 4: Unsteady Momentum

Transport 2.3 Temperature and pressure dependence of thermal conductivity in gases and liquids.
Unit 5: Interphase transport in

isothermal system 2.4 Temperature distribution in solids and in laminar flow & numerical problems -

Itaneous & Analogy
heat and mass transfer

a) Shell energy balance, boundary conditions

Question Bank 2 2 -

e B b) Heat conduction with electrical heat source
£Xxa apers
Contact Me ¢) Heat conduction with a nuclear heat source

Meet Your Teacher d) Heat conduction with a viscous heat source

e) Heat conduction with a chemical heat source

f) Heat conduction with variable thermal conductivity

g) Forced and free convection

h) Heat conduction in a cooling fin

Full Notes of Unit 2
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Transport Phenomena

Dr. Utkarsh’'s Classroom
Home

Syllabus

Unit 1: Momentum Transport
Unit 2: Energy Transport
Unit 3: Mass Transport

Unit 4: Unsteady Momentum
Transport

Unit 5: Interphase transport in
isothermal system

Unit 6: Simultaneous & Analogy
momentum, heat and mass transfer
Question Bank

Exam Papers

Contact Me

Meet Your Teacher

Unit 3: Mass Transport

3.1 Introduction of diffusivity and mechanism of mass transport:
3.2 Definitions of concentrations
3.3 Velocities and mass fluxes,
3.4 Fick’s law of diffusion,
3.5 Temperature and pressure dependence of mass diffusivity.
3.6 Concentration distribution in solids and in laminar flow & numerical problems -
a) Shell mass balances, boundary conditions
b) Diffusion through stagnant gas film
c) Daffusion with heterogeneous chemical reaction
d) Diffusion with homogeneous chemical reaction

e) Diffusion through Pyrex tube, leaching ete.

Full Notes of Unit 3
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Transport Phenomena

Dr. Utkarsh's Classroom Unit 4: Unsteady Momentum Transport
Home

Syllabus

Unit 1: Momentum Transport 4.1 Equations of change for isothermal system -

Umit 2: Energy Tran

Unit 3: Mass Transport a) The equation of continuity

Unit 4: Unsteady Momentum

Transport b) The equation of motion

¢) Equation of change in curvilinear coordinate systems
ous & Analogy .
and mass transfer d) Use of equation of change to set up steady flow problem

B Pars e) Equation of mechanical energy

Contact Me f) Dimensional analysis of equation of change
Meet Your Teacher

Notes for Unit 4

Comments

You do not have permission to add comments.
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Transport Phenomena

Dr. itkarsh's Classroom Unit 5: Interphase transport in isothermal system
Home

Syllabus

Suiph; Momentimilanaport 5.1 Interphase transport —

Unit 2: Energy port

a) Defining friction factors
Unsteady Momentum v 5
Transport b) Friction factors for flow in tube, around spheres & packed column.

Unit 5: Interphase transport in

ahe el e 5.2 Macroscopic balances for Isothermal systems —

neous & Analogy . .
eat and mass transfer a) The macroscopic mass, momentum and mechanical energy balances

Question Bank Y R T
HEShoT b) Sudden enlargement and liquid-liquid ejector

Exam Papers

Contact Me

¢) Semi empirical expressions for Reynolds stresses

Meet Your Teacher

Full Notes of Unit 5

Comments

You do not have permission to add comments.
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Transport Phenomena

Dr. Utkarsh's Classroom
Home

Syllabus

Unit Unsteady Momentum

Transport

Unit 5: Inte
isothermal stem

Unit 6: Simultaneous & Analogy
momentum, heat and mass
transfer

s€ transport in

Question Bank
Exam Papers

Contact Me

Meet Your Teacher

Unit 6: Simultaneous & Analogy momentum, heat and
mass transfer

6.1 Interphase transport in multi component system -
a) Definitionof binary mass transfer coefficient in one phase
b) Co-relationof binary mass transfer coefficient in one phase at low mass transfer rates
c) Co-relationof binary mass transfer coefficient in two phases at low mass transfer rates
d) Definitionof transfer coefficient for high mass transfer rates (Stagnent Film Model)
6.2 Reynolds analogy
6.3 Prandtl’s analogy
6.4 Chilton and Colbum analogy

6.5 Martinnelli’s analogy
Full Notes for Unit 6
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Dr. Utkarsh's Classroom Exam Papers

Home
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Subject Teacher: Dr. Utkarsh Maheshwari
Class : BE
Subject : Elective IV: Petrochemical Engineering

URL : https://sites.google.com/site/petrochemsppu/

Subject Teacher: Dr. Utkarsh Maheshwari
Class : BE
Subject : Process Dynamics and Control
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