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B.E AERONAUTICAL ENGINEERING
Choice Based Credit System (CBCS) and Outcome Based Education (OBE)
SEMESTER - VII
COMPUTATIONAL FLUID DYNAMICS

_Course Code 18AE72 CIE Marks 40 3
Teaching Hours/Week (L:T:P) (3:0:0) SEE Marks 60 v
Credits 03 Exam Hours | 03
Course Learning Objectives:
. Know the basic equations of fluid dynamics, boundary layer and discretization.
. Understand the source and vortex panel method.
. Know about FDM, FVM and FEM.

Module-1

Introduction: CFD Applications. Need for Parallel Computers in CFD algorithms. Models of flows.
Substantial derivative, Divergence of velocity. Continuity, Momentum, and Energy Equations-Derivation in
various forms. Integral versus Differential form of equations. Comments on governing equations. Physical
boundary conditions. Forms of equations especially suitable for CFD work. Shock capturing, and shock fitting.

Module-2

“Mathematical Behaviour of Partial Differential Equations: Classification of partial differential equations.
¥Cramer Rule and Ei gen value methods for classification. Hyperbolic, parabolic, and elliptic forms of equations.
Impact of classification on physical and computational fluid dynamics. Case studies: steady inviscid supersonic
flow, unsteady inviscid flow, steady boundary layer flow, and unsteady thermal conduction, steady subsonic
inviscid flow.

Module-3

Grid Generation and Adaptive Grids: Need for grid generation and Body-fitted coordinate system.
Structured Grids-essential features. Structured Grid generation techniques- algebraic and numerical methods.
Unstructured Grids-essential features. Unstructured Grid generation techniques- Delaunay-Voronoi diagram,
advancing front method. Surface grid generation, multi-block grid generation, and meshless methods. Grid
quality and adaptive grids. Structured grids adaptive methods and unstructured grids adaptive methods.

Module-4

Discretisation & Transformation:
Discretisation: Finite differences methods, and difference equations. Explicit and Implicit approaches.

Unsteady Problem -Explicit versus Implicit Scheme. Errors and stability analysis. Time marching and space
marching. Reflection boundary condition. Relaxation techniques. Alternating direction implicit method.
Successive over relaxation/under relaxation. Second order Lax-Wendroff method, mid-point Leap frog method,
*aipwind scheme, numerical viscosity, and artificial viscosity.

_ fransformation: Transformation of governing partial differential equations from physical domain to
computational domain. Matrices and Jacobians of transformation. Example of transformation. Generic form of
the Governing flow cquations in Strong Conservative form in the Transformed Space.

Module-5
Finite Volume Technique and Some Applications: Spatial discretisation- cell centered and cell vertex
techniques (overlapping control volume, duel control volume). Temporal discretisation- Explicit time stepping,
and implicit time stepping. Time step calculation. Upwind scheme and high resolution scheme. Flux vector
splitting, approximate factorisation. Artificial dissipation and flux limiters. Unsteady flows and heat conduction

problems. Upwind biasing.

Course Outcomes: At the end of the course the student will be able to:
if CO1 :Differentiate the FDM, FVM and FEM

2. CO2: Perform the flow, structural and thermal analysis.
3. CO3: Utilize the discretization methods according to the application. |
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Question paper pattern:
e The question paper will have ten full questions carrying equal marks.
e Each full question will be for 20 marks.

e There will be two full questions (with a maximum of four sub- questions) from each module.

Each full question will have sub- question covering all the topics under a module.
The students will have to answer five full questions, selecting one full question from each module.

-y Title of the Book IR ST Name of the Publisher Edition and Year
No. Author/s
Textbook/s
1 Applied Computational Fluid Gupta S.C Wiley, India 2019
Dynamics
2 Computational Fluid Dynamics | John D. Anderson | McGraw Hill 2013
Reference Books
1 Computational Fluid John F. Wendt Springer 3 Edition, 2013
Dynamics-An Introduction
2 Numerical Computation of Charles Hirsch | Elsevier 1* edition,2007
Internal and External Flows
3 Computational Fluid Dynamics | Klaus A 1993
for Engineers Hoffmann and
SteveT. Chiang
4 Fundamentals of CFD Tapan K. Universities Press 2004
Sengupta
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HEREEEN N

Seventh Semester B.E. Degree Examination, Aug./Sept.2020
Computational Fluid Dynamics

usn | |
]

Time: 3 hrs. Max. Marks: 80
Note: Answer any FIVE full questions, choosing ONE full question from each module.

Module-1
1 a. Derive momentum equation for small fluid element fixed in space and for small element
moving in space, with viscous terms. (10 Marks)

. ; - Du Caxh o
b. Show that substantial derivative p? occurring in non-conservative form of momentum
t

equation can be written in the following way that is representative of conservative form

J(pu ,
(—(—‘——f) + V.(puV) (06 Marks)
a
OR
2 a. What are the various boundary conditions? (06 Marks)
b. What are CFD ideas to understand? (10 Marks)
Module-2
3 a. Through the Cramer rule determine the slopes of characteristic lines for potential 2-D flow
. ,\Ou - oOv 3 i,
equation (1 -M; )—{ - " 0 , where u and v are perturbation veloeities in the flow. M.,
ox oy
is free stream Mach number. (12 Marks)

b, Explain how steady boundary layer flow can be governed by ?arabolic equations. (04 Marks)

OR
4 Exptain: the, different mathematical behavior of CFD equations that reflects different
physical behavior of flow field. Give an example of each case. (16 Marks)

Module-3
5§ a.  Describe Hermite Polynomial Interpolation. (08 Marks)
b. Develop a cubic Hermite Polynomial for following function

fix) = x* + x> h X+ x + 1 (08 Marks)

OR
6 a. Explain elliptic grid generation technique. (08 Marks)

b. Describe the following for structured adaptive grid generation:
(i) Control function approach
(ii) Variational methods (08 Marks)

Module-4
7 a. Describe the following :
(i) Upwind differencing
(i) Midpoint leap frog differencing techniques
(iii) Reflection Boundary condition, (09 Marks)

| a2
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15AE72

Use an explicit numerical method to solve the heat conduction equation

ar 8"
ot ! ox’
Boundary conditions : T(0,t)=T(l,1)=0 (t=0) ; T(x,0)= Sin(mx) (0=x<1)
Both ends held at zero temperature given initial temperature distribution.
Use the following parameters.
At=0.1 Ax=0.25 a=0.1 . Carryout iterations till 0.3 sec. (07 Marks)

OR
Consider the following transformation for accomplishing grid stretching :
E=%, n=In(y £ B
What happens to goveming flow equations in both the physical and computational plane
with this transformation? Show this with an example of 2-D continuity equation for Q

compressible flow through matrices technique for transformation of grids. (10 Marks)
Explain the above with Inverse Transformation through use of Jacobean. (06 Marks)
Module-5

Write shortnotes on following :

Numerical viscosity (04 Marks)

Flux vector splitting (06 Marks)

Approximate Factorisation (06 Marks)

OR

Explain the following :

Artificial viscosity (04 Marks)

Finite volume solution to diffusion problem below. ok
d(, aT) :

—] k—1{=0 A . H
dx \.&.0x% ) & fihlf'i..iv'. .(05 Ma‘rks)

Finite volume solution to convection and diffusion problem below. &~ < Bk
i”kﬂ‘i_d(puT‘)_O ' .
dx\ox ) dx (07 Marks)

' EEEE
20f2

Scanned by CamScanner



CEGOISGHENE:

S Tt & Ar oz 2 15AE72

Seventh Semester B.E. Degree Examination, Dec.2019/Jan.2020

Computational Fluid Dynamics

Time: 3 hrs. ’
Max. Marks: R0
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Note: Answer any FIVE full questions, choosing ONE full question from each module.

Module-1

With the help of neat sketches, explain the different models of the flow. (06 Marks)
Derive the momentum equation. considering an infinitesumally small fluid element moving
with ?hc flow, for an unsteady. Three dimensional, compressible and various flow with usual
notations. (10 Marks)

OR
Explain the importance of CFD in modern study and the different architectures used in CED.
. - - . (08 Marks)
Derive an expression for divergence of velocity with usual notation and explain its physical

meaning. (08 Marks)

&
Module-2
Explain the different mathematical behavior of CFD equation that-eflects different physied
behavior of flow. Given an-example for each case. P (08 Marks)
Describe the external features of hyperbolie equation and explam its impact on physical
behavior of CFD problems. Wy (08 Marks)

OR :
Consider the irrigational two dimensional, inviscid steady flow of a compressible gas. If the
m the freestream conditions such as the flow over as
thin body as small angles of attack and if the frégstream mach number is either subsonic or
supersonic (but not transonic ‘or hypersonic) the”governing conformity, momentum and

the systems. Find the roots of equations involved in such
‘ (08 Marks)

flow field is only slight perturbed fro

energy equation can be reduced to
kind of flow problem using Cramer’s rui]e;%t:
Explain the following with relevant sketches !
i) Parabolised viscous flow

i) Unsteady in viscous flow. (08 Marks)

Module-3
With the help of relevant sketch explain the elliptic grid generation. (08 Marks)
(08 Marks)

Define grid quality. List the measures of quality and explain in detail.

OR - S
List the advantages and disadvantages of structured and unstructured grids. Explalg) ;anF!:fj-
- } arxs

if) Meshless grids. (08 Marks)

Write short notes on : 1) Adaptive grids
1-of2
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Module-4 / Ty
7 a. Demonstrate the explicit and implicit approach dﬁsolvmg CFD problems. List their
advantages and disadvantages. (08 Marks)

b. For an inviscid, 1nc0mpre351ble two- dimerkm 1rr0tat|ona1 flow in a Cartesian space
explain the steps involving in numerical Qp‘&lg by relaxation technique with suitable

expressions. A (08 Marks)
% D

. OR

8 a  Explain numerical and artificial v cosity with suitable exP!'@ssmns (08 Marks)
b.  With suitable expressions, demonstrate the transfonnatx,t%gm@ overning partial differential
equations from physical do to computational domam w (08 Marks)

'

‘S‘V Module-5 6_)\'”
9 a  Write short notes%‘:.‘:1
1) Cell—centee& ique %

1) Cell-vertex technique. %
b. With su1ta@‘e expression explain exphc

LY c;’s

0 Descnbe the following finite vglume tech.mques
1) Flux vector spllttmg
i1) Spatial d1scrmzatxom

®.

(10 Marks)
(06 Marks)

e stepping sc¢
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Question Bank

P | | Jai Sri Gurudev | |

m Sri Adichunchanagiri Shikshana Trust
e~ SJCINSTITUTE OF TECHNOLOGY

Estd: 1986 Chickballapur — 562 101

Department of Aeronautical Engineering

QUESTION BANK

L S‘LBJ!‘(IH”I '(()Ml’l T \[I()f\ AL lllll) I)\'\\\II(H
S'l.BJF(f?]’Pf'ﬁh_nrﬁ%(()R[ SERECTIVE . T ]
S( BJECT (()DL—_MD ¥ ql'f_\l .82 7 7 | | S -
ACADEMIC YEAR ' "(;ZI_"Z(()I)];;T\II STER) ] li-_\'l;'-li - ._-___.Tm_;(l;’ -

-‘ SCHEME o TERE ] CBCS scheme (Elfective !nnn_ﬂu academic vear le_l-'ﬁ -2010) o
SEMESTER  |wvm | ’ _

I
e | SRR L

Prof. Deepa M S

;. FACULTY NAME and
| DESIGNATION

Unu’uh’
—_— B B~ -
‘ ,E')( ) i Questions B"TZ’ 5 | cos
| l \pldl[l the different mmpulu architectures used in CFD. E xplain the

P unpmmmc of CFD in modern study and the solution of problems in Fluid L2 COl

1 \1\.&,]_1@!\.5 B

> | With the help of a neat sketch explain the method of solving flow field 12 CO|

) | over a super sonic blunt-nosed body U )

3 \ With the hdp of neat sketches explain the different models of the flow. L2 Col
| 4 | Der I\L_JH-C\})IL\\IUI'I for Substantial Derivative with usual notations -3 COl
- 5 T DUI\L—;lﬁ_&\iﬁlt.\\lnn for Time Rate of change following - a movi nu fluid L3 col
' J;.ngnl o - e :
| 6 " Explain  the models of the flows to obtain Conservation and 12 COl

| Non- conservation form of L quations
b T[)cm > an t.\pu_ssiun for Divergence of V elocity with usual notations L3 COl
‘S_—* With the help of a Teat sketch explain “the models of Finite Control o COl
- Volume.
| Derive the Momentum E Lllldll(m considering an n infinitesimally small fluid |

9 clement moving with the flow, for unsteady. three-dimensional, L3 Col
‘ _compressible ar and viscous flow with usual notations
5 TL Derive the Energy lqualmn unmdumu an ll'lllhlh,%ll'l‘ld”\f small fluid L3 col
| | element moving w ith the flow. with usual n notations

Page | 1
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. & //
Question Bank

L —
_— -._—-_H_'“_—_———_
Module -2 ;
Bloom’s
e Questions L1 COs
No. .
I | Explain the classification of Quasi-Linear Partial Differential Equations 2 CE_J
2 Apply Eigen Value method to a Quasi-linear partial differential equation ‘ L3 co? |
for the mathematical classification as elliptic, parabolic and hyperbolic. 3 o
3 Apply Cramer Rule to a Quasi-linear partial differential equation for the L3 | CO2 |
mathematical classification as elliptic, parabolic and hyperbolic. | |
4 Explain the different mathematical behavior of CFD equations that L2 co? |
reflects different physical behavior of flow: give an example in each case. - - J,l
5 Assuming a system of quasi-linear equations, with the help of a 5 |
characteristic curve at a point p(x.y). classify the ditferent types of PDE’s | L3 coz2 |
stating example for each type. | |
6 Determine the type of PDE for the following equation: J (
| L | cO2 |
Also ifa variable d is introduced such that u = and v = | |
Determine the nature of PDE.
7 Descri_be the essential features of hyperbolic equation impact on physical L3 cO2
behavior of CFD problems.
8 Explain the following with relevant sketches :
1) Steady Inviscid Supersonic Flow £3v.01 :
i) Unsteady Inviscid Flow o :
9 Describe the essential features of parabolic equation impact on physical |
behavior of CFD problems. '
10| Explain the following with relevant sketches
i) Steady Boundary Layer Flows
ii)  Parabolized Viscous Flow
iii) Unsteady Thermal Conduction _
It | For the one dimensional unsteady thermal conduction through
semi-infinite fluid. write the governing equation. boundary conditions a
plot the typical solution characteristics.
12| Consider the irrotational, 2-D steady flow of a compressible gas.

flow field is slightly perturbed from free stream like flow over a
profile. Find the roots of equations involved in such Kind of |
problem, using Eigen method. :
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SICIT

Question Bank

Module -3

Nao.

Bloom's

uestions COs
Q L

Define grid generation and describe the importance of boundary fitted L2 CcO3
co-ordinate system in CFD.

With the help of relevant sketches explain boundary fitted co-ordinate 12 CO3
system

Explain the boundary fitted coordinate system for the divergent duct. L2 CO3

List the features of Structured grids? Explain the different methods of L2 cO3
structured grid generation with suitable sketches. B

Explain the following with relevant sketches
i) Algebraic Methods
i) Differential Equation Technique or Numerical Method

{2 CO3

List the features of Unstructured grids? Explain the different methods of L2 CO3
unstructured grid generation with suitable sketches.

Explain the following with relevant sketches
i) Point Insertion Schemes or Delaunay-Voronoi Diagram
i)  Advancing Front Methods

Discuss the need of grid generation of grid generation in (

summarize the following methods of grid generation.
i) Surface Grid Generation "
i) Multi Block Grid Generation
iii) Meshless Methods

Discuss the following
i) Striving for quality
ii)  Grid design guidelines and total cell count

With the help of relevant sketches explain the adaptive grid ger

Differentiate Structured and Unstructured Adaptive grids with
sketches.

List the essential properties of grids

Explain the importance of various coordinate systems in grid g

Consider a Trapezoid iﬁ;.y) plane as shown in fig. Genel
corresponding to (&) coordinates at 0.2 units apart. Take :
Trapezoid as A(0.0). B(20.0). €(20.10) and D(0.5)
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Question Bank

SICIT —
Module -4 1
o Bloom’s !
oy ! Questions £ COs |
= —
l' I ’ Summarize the essence of discretization in CFD L2 CO4
[ 2. | Derive the Taylor Series approach for the construction of finite L3 C?
[ Difference Equation . |
(3. [ With the help of neat grids explain the graphical concept of finite | L3 CO4
L difference modules and list the pros and cons of higher order accuracy '1
f 4. | Hlustrate a portion of a boundary and explain what happens at the L3 Co4
| boundary. Also describe the reflection boundary conditions ) :
‘ 3. | Derive a difference equation for an ‘unsteady one dimensional heat | 5 CO4
conduction equation with thermal diffusivity with usual notations. ? = _J
r 6. | Demonstrate the Explicit and Implicit approaches of solving CFD. List | . CO4
| their advantages and disadvantages s Lo 5
! 7. Explain the different types of errors involved in solving finite difference CO4
cquations and summarize the stability analysis ' L&
! 8. | Consider the viscous flow of air over a flat plate. At a given station in the
flow direction. the variation of the flow velocity u in the direction
! perpendicular to the plate (the y direction) is given by the expression u = |
‘ 1582(1-¢™"") where L is the characteristics length — 0.0988 m
' The units of u is m/s. the viscosity co-efficient 1= 1.7894 x 107> ¥
' the above equation is used to provide the values of u at discrete grid
' equally spaced in the y-direction
Y(m) u(m’s)
0 0
0.03 45.88
0.006 87.407
0.009 124.977

The values of u listed above are discrete values at the distanc
located at y = 0. 0.003, 0.006, 0.009 in the same nature
obtained from a numerical finite-difference solution of the flow
Using these discrete values calculate the shear stress at t
three different ways namely

i) First order one-sided difference

ii)  Second order one-sided difference

iii) Third order one-sided difference
Finally compare these calculated finite-difference results
value of T, as specified by the equation above

g, |If = f(x.y). solve the flow domain using FV\

considering a 3x2 unit square mesh as shown in F
boundary values are ul, u2, u3, u6, us. u9. ul2 =0
ull =18, f5 =8, 18 = 20. Obtain the values of u5 anc
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SICIT

Question Bank

Module -5

Bloom’s

Questions COy
LL

With the help of neat grids and equations explain
i) Relaxation Technique
i) Alternating Direct Implicit (ADI) Method
iii) Successive Over relaxation and Under Relaxation L3 COs5
iv) Second Order Lax-Wendorff Method
v)  Mid-Point Leap Frog Method
vi) Upwind Scheme

t2

With the help of relevant sketches illustrate Numerical Dissipation. L2 COs
Numerical Diffusion and Numerical and Artificial Viscosity : |

(%]

Explain  Lax-Wendroff technique for Time marching ( VTU,
2009-2010 — 12 Marks)

What is Upwind Scheme? Explain in brief ( VTU. Dec 2009-
Marks)

What is alternating Director Implicit (ADI) technique? Explail’t(
Dec 2010 — 10 Marks) ;

What is successive over-relaxation and under-relaxation
( VTU, June/July 2011 — 8 Marks)

For a 2D. unsteady heat conduction in a Cartesian space exp
steps involved in numerical solving by DI technique with
expressions

Derive the expression for amplification factor and stability
for a numerical solution using Lax-Wendroff technique
equation with one-step scheme.

Write short notes on:
i) Time and space marching in CFD
ii)  Various general schemes of solution of PDEs numeri
iii) Upwind schemes in CFD (VTU, Dec 2011 — 20 Mz

Note:

[. Questions shall be framed by consolidating comprehensively fi

l‘~J

LoJ

- Questions shall follow all the Bloom's learning levels with aj
action verbs
. There shall be a total of 50 questions consndermglO question
module, of which, 3 questions each at L1 and L2, 2 questions
question each at L4 and L5/L6. e
. Ensure the coverage of all Cos.

Exercise problems of text books' references
Previous year question VTU exam Question paper. (Mark |
question) e
Questions by Experts during Interview/Academic Audit e
Internet sources/ other Universities examination question p. ‘
Own / experience.

Gate questions mentioning the year.
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Assignment

| | Jai Sri Gurudev | |
Sri Adichunchanagiri Shikshana Trust ®

SJC INSTITUTE OF TECHNOLOGY

Estd986 Chickballapur — 562 101

Department of Aeronautical Engineering
ASSIGNMENT

SUBJECT TITLE COMPUTATIONAL FLUID DYNAMICS
SUBJECT TYPE CORE /ELECHVE
SUBJECT CODE 17ALE82
ACADEMIC YEAR 2021-22 ((-)DD SEMESTER) BATCH . 2018-2022
SCHEME CBCS scheme (Effective from the academic vear 2016 s ;
SEMESTER Vit e
;}gﬁ;jgggE i Prof. Deepa M S
Module -1 TO Module-3
0. Questions
No. MINI PROJECT TOPICS

Modelling of 2-D ]I‘lLompl"EbSlblE and Invnscnd ﬂow over Cam

Subsonic Mach number usmg ANSYS Workbench

!“J

Modelling of 2-D Incompressible and I[nviscid flow over Cambered
(NACA 2415) and plotting of pressure distribution and velocity vectol
Supersonic Mach number using ANSYS Workbench

(V5]

Modelling of 2-D Incompressible and Inviscid flow over Flat Plate of thicl
mm and 10 em long and plotting of pressure distribution and velocity vect
Subsonic Mach number using ANSYS Workbench

Modelling of 2-D Incompressible and Inviscid flow over Flat P
mm and 10 cm long and plotting of pressure distribution and vs
Supersonic Mach number

Modelling of 2-D Incompressible and Inviscid Now over Sy
(NACA 0015) and plotting ol pressure distribution and ve}omty' B
Subsonic Mach number

Modelling of 2-D Incompress‘ible and Inviscid flow over a lei
diameter and plotting of pressure distribution and velﬂmty vecl
Mach number

Modelling of 2-D Incompressible and Inviscid flow
and height 8.5 cm  and plotting of pressure distribution
Subsonic Mach number

Modelling of 2-D Incompressible and Inviscid flow |
(NACA 0015) and plotting of pressure distribution and
Subsonic Mach number
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Assignment

SICHT S —.
_ . of sides 10.5 | COJ. |
e T P woid Now over a wedge of sides | e i
Modelling of 2-D) Incompressible ftm'l llW!‘:U!fl u-i‘l‘muti‘un and veloclty vectors for 1S & L6 cos |
9. | and height 8.5 cm and plotting of pressure dis | . ' 15
Subsonic Mach number 0 cm | | CcO]
Modelling of 2-D Incompressible and Inviscid flow over i t‘)'l!lllhzl"ns! 1:1::1?;" L8 & L6 Ol |
10.| diameter and plotting of pressure distribution and velocity vectors for Sub: 08
Mach number
Sant ~ Module -2
0. T Questions -  Blooms | COs
No. N T S
[ Determine the type of PDE for the following equation:
1.4 CO2
Also if a variable @ is introduced such that u = and v =
Determine the nature of PDE, e
Consider the irrotational, 2-D steady Mow of a compressible gas, The
flow field is slightly perturbed from free stream like flow over a thin 4 €O2
profile. Find the roots of cquations involved in such kind of flow | = |
problem, using Eigen method. L i
R Module -3
o —Gieesiions
No. S B
1 Consider a Trapezoid in (x.y) plane as shown in fig. Generate
corresponding to (&) coordinates at 0.2 units apart. Take four
Trapezoid as A(0.0), B(20.0). C(20.10) and >(0,5)
Module -4
0. Questions
No. L
I | Consider the viscous flow of air over a flat plate. A
flow direction, the variation of the flow ve
perpendicular to the plate (the v direction) is k
1582(1-e™") where L is the characteristics length -
The units of u is m/s. the viscosity co-efficient p =

e

he above equation is used to provide the valugs u
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SICHT Lesson Plan

1| Jai 5ri Gurudev | |
Sri Adichunchanagir: Shikshana Trust ©

SJC INSTITUTE OF TECHNOLOGY

Chickballapur — 562 101

Estd: 1986

Department of Aeronautical Engineering

LESSO PLAN

SUBJECTTITLE - ,(mm I\I‘I(J\AI H L:!i_)g\_f_ri‘@&llcs
 SUBJECT TYPE (g_J_R& TELECTIVE i vl eSin, S
SUBJECT CODE L I8AET2 ) ‘,’ U e
ACADEMIC YEAR | 2021-22 (ODD SEMESTER) BM'CH \
 SCHEME | CBCS scheme (Effective from the acadmic
SEMESTER & SECTION _ yu o e

A MARKS _ B L | EXAM MARKS

 NUMBER OF LECTURE 3 r-o Ni

 HOURYWEEK b adodl ,___ ‘RE I

- T } NO. OF ﬂﬂ
FACULTY NAME Prof. Deepa ¥ 5 HANDLED

( ObR‘sL LEARNING OBJ'!:( TIVES: Ihis C UJISL‘ Wl” enable sludents 1o '-«-:-,;.&;?.; -
1. Know the basic eqpations of fluid dynamics. boundary layer and dise

—_— e

2. ancrstand the source and vortex panel méihod gt

3 [\nm\ about | l)\! FVYM md FEM ST

Loursc Outcomes- At the end of th c ;um sludgrls aru ablu 10

TCOI | Describe the basics of CF . its governing ¢ Juations of various ow modglir
torm. (L3) =

U):,ﬁ Compare 1 the ph\ sIL: of Ii ¢ Ilu' with H\L nmthun.nu.ul hbthlOf ol pa

' CO3.  Identify and compute the suitable grid generation and transforn alis ch
4 Ll

(04 Hiustrate the [hc tundammlals Jl dmml:u!lnn m FVM I DM and FEM
‘ L(JS Inlurprul dtlh.rt.nl S¢ !utns.\ and their stubi ! Iy in mnpli* (F[) applic:

CO-PO MATRIX R84
ol N e T T
OUTeom &m[lnz PO ||-m FOS [POG(POT [FOS [PFO) 110
s "y
Nole: — a0 _
ot B W T A 2 |2 L
—_——— ¢ l . Jro i i A S
“s CO2 3 | 3 3 i R . e .Q:“: e ”k
el T T e
03 3| 2 i ! - RS
. - . } e ad s
|
2 o s 7 RO (D T A S S S i g 8 e
—_— e —— $o—— ] I} . -k - —p -
Cos 33320 ] < SN
e T el -t
Justification of CO-PO mapping 3 o L

- Assighments from NPEEL n the Jonm of guiz and Problems wllI W~
= A Mini Projeet covering all the COs and 508 will be given s ient
v 4

st
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