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Title of the value added course:
MATLAB for Mechanical Engineers

Code: CBIT/MEVO01

Duration; 30 hrs
(from 19-08-2022 to 11-11-2022)

Target participants. All UG students
Academic year: 2022 - 23
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Sub - Valye addad ciorurses ol 20¥22-23 odd semester- Anrunce miel,

To enhance the kmowledge in variouws areas beyond curriculum  Yalue added  courses
recommended. In this regard the interesied students may register for the same on or kafore 03-
(18-2022. The course is scheduled from 19" Aug 2022 to 1 i™ Nov 2022,

The list of courses:
17 MATLAR for Mechanical Engineers(CBITMEVOL)
2} Computational fuid dytamics for automobile and aviation, [CBIT/AMEVO2)

For fucther infonmation coptact covrse cogrdinators.

Course coordinators:
17 MATLAB for Mechanical Engineers(CBIT/MEVO1) : K.Gurubrahmam  Assistant
Professor MED, 9491377882, guruhruhmam_mcch@cbit.m:..ln
21 Computational fluid dynamics For automobile and aviation. (CBIT/MEV02): Dr Indira
Priyadarshini., A=zisatnt professar, MED, 9441701652, Pri :.-':HJarSh'lni_mi-::l‘b@ub'l‘l.ﬂt:-in
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Dapartmant of Mechanical Engineering
Value Added Course
Cn
MATLAE FOR MECHANICAL ENGINEERS [(CRIT/MEVD1)

Objective of the Course:

MATLAB gives Analyze data bolh numerically and statistically, easily peform
ilsratians and conditional calculations, Solve complex math problems, Plot and
vislalize data. Autornate a task or calculation.

Intraduction:

MATLAR s commercial software and a trademark of The MathWorks, Ine., USA. It is
an iregrated programming syslem, including graphical intedaces and a large
number of specialized toolboxes, MATLAB is getting increazingly popular in alf figlds
of stience and engineering. It provides an interactive anvirgnment wath hundreds of
Buill-in functions for technical computation, graphics, and animation. Best of all, it
alsa provides easy extensibility with its own high-leyel programming language. The
name MATLAR stands for MATrx LABaralory.

MATLAE's built-in functions provide excellent tools for linear algebra computations,
data analysis. zignal processing, optimization, numerical solulich of ordinary
differential eguatons (ODEs) quadrature, and many other types af scientre
computations. Most of thesa functions use state-ofthe-amt algenthms There are
functions for 2-0 and 3-D graphics, as well as for animation, Also, who cannot do
withaut their Forran or © codes codes, MATLAB even provides an external interface
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to run those pragrams from wilhin MATLAE. The usar, however, s aot imted B the
buili-in functions; can write s own functions in the MATLAR lapguage Dnce wrillen.
these lunclions behave just like the built-in functions. MATLAB 's [anguags is very
easy ko learn and o use Therae are also several aphonal “loolboxes” available from
the developers of MATLAE. Thess tonlboxes are collecticns of funchans wattén for
special applications such as syrmbolc computation, image processing, stabishics.
ool system deslgn, and neural networks. The list of toolboxes keaps growing with
tima. There ara now mare (han 50 such toalboxes. The basie building block of
MATLAE is the ratmx. The fundamental data lype is the array . Veotors, scalars, real
matnces, and complex matrnces are all aytematically handled as 5pe~ﬁial cases of the
basic data type.

Kalab i Fact an ondostry standard for data acquigition and mathematical modeiling.
When |t ¢omes o mathematical modelling in all Aerospacs, Automobile, Control
syslem domaln it |5 an Industry standard. Almost in all the UTs. IS¢, universities,
students and professors use it for research purposes.

Mechanical Engineers require MATLAE to analyse problems in basic sngineering
rgchanics, vibrations, confral system, statistics and dynamics of different circuits,
MATLAB is probably the all-rounder todl for simulations, programming, graphs,
measUremenl & zulpmation and stalistice for an enginear. Here are some arsas
whera MATLAR and SIMULINK plays a vital rele:-

Kinetics, Kinernatcs and complete dynamic systemn of Automotive suspensions; -
Tha toclbox conslsts of functions that deal primarily with homagensous transforms
and their Lz algebra. It has a set of functions for interacting with serial ink kinematiz
structures,

Thermal systems: — Thermodynamics bazed applications ih automotive, asmspace
and industrial confrgl Thenmehl s the thamodynamic and therma-chernleal tool that
seamlessly intagrate inkg tha MATLAE and Simulink environment. Ong of the fzature
15 to calculate real gas behavior basad an the Peng-Robinson ECS.

Finite Element Analysis: — FEA deals with the stiffness matrix. Mangally assembling
Ihe matrix might be hectic and time-consuming  MATLAE makes it sacier to
agzemble the shffness malnix, giving you lime to consentrate on other domains.




SIMULIMNE providas wvarisus models such as mechanical. hydraulic, thermal and
isgthemal liquid models, two phase fluid models, gas maodels, moist air model eto.
Cne can model the entire conbiol of mechamical system using MATLABE and
SIMULINK. With MATLAE 2D 30 and surface plots can also be deated faster,
VWhether you are a themnal engineer performing auto cycla simlations or an

autcmobile engineer doing vehicle dynamic simulabion, MATLAER is gasy and can be
used to do compulational project for every subject you leam. Hence, Mechanics|
engineers of Design and manufactunng feld use MATLAB and Simulink heavily. You
wallld he surprsad o Kndwe that MATLAR also farms the based for differant CAD
soffware as wall as designing software just like SOLIDWORKS. As, it is sas@r to
[2arn and use MATLAR. it is wrlely accassible to the students in the form of free and

paid yersions.

Autornalion, corg companies are oking for mechanlcal engineers who can integrate
their technical knowledge with an automation fool. Numarous job opportunilies ars
availakble for a mechamcal enginesr specialised in MATLAB. Alsp, Software
companias like Google and Facebook hirs MeshanicalThermal engineers to ensure
efficient and safe thamal managemant of their database and cluster compulers in
their respective companias.

Industrial Automation and Machinery enginears use Model-Based Design in
MATLAEB and Simulink to: Design and fest maching conlrols and supervisory
logic. Run sutomatic tesis on equipment funclions. Design aifical inleligerce (A
algorithms for predictive malntenance and operations optimization.

Some ¢apabillties of MATLAE in Mechanical Engingesring ara;

+  Slructural Analysis

= Computalvnal Fiuid Oyaamlas

=  Thermal Analysis

« Analysis of composile struciures

«  Industnal Froduction technology

«  Control systems




Industries

AaratAviationfdutomotiva industries working with MATLAB:

MATLAB is extensivaly used in Defance, Space technology, Aerospace and
Autamoblle industrias hecauss of itz application in modelling and hrte element
anaksis. It is alss uged in Mass production indusliss.

Companiss ranging from automotive, banking, and software Inplement the MATLAB
softwara. Tha lists of companies in automotive sector using the MATLAE Software
are:

v Wolwd

s Jaguar

o Mercedes

« BAAW

A company from the software sector includes.

= Adobe Photoshap

All the Banking companies which invobee srunches of calsulations such as Citi Bank,
HOFC da implement the concepls indlrecly,

Payscale.com sursey confirmz that the basic mechanical engineer salary with
MATLAR skille may wary from 5,00,000-580000 per annum in India whils
internationally it begins from 40,000 per antum. The tymcal MathWWorks Softlwars
Enginesr salary 15 T10,33,333, Henoa, a B-tech degrea with a specfic MATLAE skill
wiould fetch a lot of job opporanities as well as higher =tudies opporunities.

Frerequisite:;
1. C Programming, Bagics of Enginearing Mathamatics
2. No prior knowledge of Matlab is required. Basic computer literacy is expected.

Courae Ohlectives:
1. Ta Impart the Knowledge bo the students with MATLAE software

2 Toprovale g working intreductian ko ke Matlab achnleal compubng
enviranment,

3. To intreduce shudents the use of a high-level pregrarmming languagea. Mallab
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Outcema of the course: After completion of course shedenls will be able to

1. Programming knowledge in Resesarch and Development.
2 Thames of data analyss, visualization, and pregramming.

3. Seienbfic problem salving with applications and examplas from Engineering.

Selaction criteria:

¥ Shudents will be salacted based on their CGPA 0 21 ratio (20 students par
colred)

= Students hes o give interview
» Bagad on perfarmance 20 students will be Selectad.
Modallte= of the conduction of course:

¥ Tha course of 30 hours plannad to conduct durlng college timinga in Library
fraricd.

¥ Interested Students has W apply for the course.

# Students nead to submit all assignments and Prasent real time case study
guring the course as a projacl repoit.

¥ Cerihcate will be izsusd after completion of the course 1o the students with
80¥% attendance.

»  Topics to be covered:

1. Basies of Matlab and MATLAB Compller
The Mallak uzer interface
Wiorking wiih ballab data types
Creating malrices and arrays
Oparators and control statamants
Using scripts ang Iunctions I
Data import and export
Wsing the graphical features

2. Programming with aimple axamples




COITAEYO1 With Tifect from the Academic Year 2022-2023

belandule=-1

kMadule.?

Module-3

bodula-d

heloacliele-5

Mudule-o

bModule-7

MATLADB FOR MECHANICAL ENGINNERS

Instmuction {Petionls per weck) 2 Perindds
Duration of End Exarminabion 3 Hours

Basics of MATLAR, MATLAB windows, On-line help, Input-output, File lvpes,  2H
General commands should remember. Add, multply, snd exponentiation numbers,

Use ngenornetric functions; and conirol sereen outpul with format -

Creuting and Working with Amays of Numbers, Crealing and Printing Simple 3iH
Plots, Wiite and cxcomte a script file, Write and execute a lunction file -

Arrays and Matrices, Working with Anonymous Fanclons, Syvmbolic 2H
Computalion, Importing and Exporting Tiate, Working with Files end Dircctories,
Fublishing Repotts.-

Matnoes and Vectors, Matrix and Array Operations, Character steings, Command-  IH
Line Functions,-

Using Built-in Funwrions, Saving and Loading Dwia, Programming in MATEAR:
Serpls and Finetions: Seag Files, Funcrion Filas 311

Applications: Linear Algebra, Corve Fiting und Interpolation, Nnmerical 2H
Integration, Ordinary Differcntial Bquatians, Monlinear Algebraic Equations.-

Crraphics: Basie 2-13 Flotx, Using subplot for Multiple Graphs, 3-D Plois, 3-D 21
Swrface Gruphics

List of the Excreises-131

th

2]

Figure 1 shows a frame in which the struclurg] members suppart the 5 kW load. The
load may be applied al uny anglc @ {— WP ta + 90°), The pins at A and B need to be
designed to support the maximom force tramsmitted to thenl Wrte n MATLAD
program to plot the forces wl A& and B as a functon of @ and find their maximon
values and commesponding angles 4.

=

. I-uﬂ-“ﬁ-]

""En |'

A00mm

e

- le—Toimn—h—7 M&H&
3 kN

Figure. 1
In fipuee 2, the sprng is unstreiched when o = 0 amd k iy 1he 2DMNNE consanl. Write a
MATLAB program to compute and plot the mass m corresponding to eqquilibrium as a
function of o for values of o from 09w NP Find the value of ¢ comesponding by
equiliboum m=2 kg Given B =210 mun,d - 50 mm and k = 1.2 kNm,
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Fipura. 2
3 Figore 3 shows g crank shufl mechanean whene s couple M s applisd Lo the crunk AR
to maintain the cquifibrinin of the system. The foree applied fo the vsiem is F. Wit
o MATLAB program to plot the catio of MY as a fioction of ceaok angele o feom 0o
180 deprees. Given a — 50 mm and A — 130 min. Detennane he value of crank unole
a for which the ratin MYF is mazimum and the comesponding value of WMiF.

4)

&

4

F =

Figure 4 showes axle pulley svsiem where the coctlicient of fraction beteeen cable

= s

Figure 3

ABCEr and the pulley varies belween Oand 00640, Wats a BMTATLAD program oo
cestermmine, () the valees of e for the system (0 remein in eguilibriom (b the reactions
al A and 1 (¢) Plot o as a function of the ceefticient of fiction,
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Fipure 4
Faglee 3 shuws & sakety bumper placed at the end o o racetrack W stop out-of-control
vehicles, The [oece Lhal the bumper upplies w the vehicle is given by F =Ky (x + 17
whers K = 32 kp-2m3 (a constant} © = displasement of the front odpe of the bumper

v = volocity of the tront edge of he bumper, A vehicle of mass 2000 ky i Lhe
burmper at a spead of 100 k. Write a MATLAR progrem to determine and plo the

velocity of the vehicle 25 4 (unclion ol x for = x = 5m.
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Figure 5

s

A 3 kg block is attached te i cable and 10 a spring a8 shown in Fig. 6. The consiant of

the spanz is k= 3 KN and Lhe tension o the cable 1= 20 M. When the cabbe is qut,



o

(a) derve oo expression for the velocily of the block as a luncion of 113 displacement

%, (b} delermine the maximum displacement x m and the maximum spesd ¥ m, {5}

plot the speed of the block a3 & fonstion of x for IF = £ < am.

i

Figure fi

Figure 7 shows the slider crank mgchanizsm. Write & MALTLAE program that
calculates and plots the position, velocity and acceleration of the piston for one full
revolution of the cranks, Assumc that the crank is romting at a comstant speed of 350
rpm. Olven radius ol crank = 1235 omn atid radivs of etank shafl — 2 50 mon.

B Figure 7

Writt a MATLAB script for ploning (2} e non-dimensional response magniude ur
A syster with hannonically moving base shoeswn in Fig. § (b the response phase angle
for aystens with harmonicolly muoving base.

x(1)

i

Im

R

Fivuce &

Rectangulure fin of uniform cross secrion, with widds of 1EBmm and thickness af Smm
and leogth of 100 mm is actached to the wall with surface lemperature of 220 % The
i is made of malerial with lbermal conductivity of 50 whnk, ‘The ambient air
termperaturs 13 24°C and the convection heat teanster coelficient of 5% k.

[- [ Plot | the temperature vapation for the following boundary condition

a+  Ifmately mg fin, b- Adivbatic fin tip, ¢- Convection from the 1in tip.

2- Find the temperature at the midpoint of the fin lengath

3= Find the heat transfer cate,  4- Find the fin cfficiency
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MATLAB FOR MECHANICAL ENGINEERS

Courae compleiion cerisficate

This is to certify that Mr /Ms. /Mra Reiit fohwd Godee, Roll No: 180719935658, has suceessfully
completed value added course on MATLAE FOR MECHANICAL ENGINEERS, organissd by DEPT
OF MECHANICAL ENGINEERING from 19* August 2023 to 11%% Nov 2022,

M

E Gurubraliromm

( Assistatit Prodfegsor
Coondinator)

Prof.P.¥ R.Ravindrs Reddy,
{HOD of Mech. Engg, CBIT)

@*%%ﬁ'ﬁ%

Prof P.Ravinder Reddy
{Pringipal}
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A VALUE ADDED COURSE

O

MATLAR FOR MECHANICAL ENGINEERS
Courae completion certificate

This is ta contify thet Mo /Ms. /Mee Cuguiothu Vamshi, Roll Mo 1601718756114, has successiully
comnpleted value added course on MATLAB FOR MECHANICAL ENGINEERS, organized by DEFPT

OF MECHANICAL ENGINEERING from 19" August 2022 to 11 Nowv 2004,

£, &ﬂﬁf/ @'@1’-‘;&?%@%

K Cunbrabuem|
( mjmm%ﬂ?mr Prof PV R Ravindrs Reddy, Prot.P.Ravinder Redd
Coordingtar) (HOD of Mech., Engg, CBIT] (Principsl)
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MATLAR FOR MECHANICAL ENGINEERS
Course cormnpleiton certsficate

This is to catify that Mr./Ma /Mrs Mallibhat Vitesh Bharedig, Roll No: JE01 8786517, has sue-
cesiully completed value added courze on MATLAE FOR MECHANICAL ENGINEERS, crganized
by DEPT OF MECHANICAL ENGINEERING frotn 19" Auguet 2022 to 11%* Hov 2022

E Gurubralimaem

Aszictant Professor Frof F.Y R Bavindra Reddy, Frof P Ravinder Bsddy
l: éun?lina:.or} {HOLD of Mech. Engg. CRIT) {Principal)
L
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Title of the value added course:
MATLAB for Mechanical Engineers

Code: CBIT/MEVO01
Duration; 30 hrs

(from 19-08-2022 to 11-11-2022)

Target participants. All UG students
Academic year: 2022 — 23

Outcome of the cour se;

This course will be useful to pursue higher studies and will
be helpful for placements.



Title of the value added course:

Computational Fluid Dynamics for Automobile
and Aviation

Code: CBIT/MEVO02
Duration; 30 hrs

Target participants. All UG students
Academic year: 2022 - 23

17
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Chaitanya Bharathi institute of Technolgy, Gandipet, Hyderabad
Departement of Mechanical Engineering

Circular
DT

Sub - Value addsd courses of 202233 odd semester- Annoltkement.

To enhance the knowledge in warious areas beyond curriculum Volue added course
recommended. In this regard the interested stadents may register for the seme o o beforz 03-
082022, The course is scheduled from 19" Aug 2022 t0 1 1™ Nov 2022

The list of courscs:
1} MATLAB for pechanical Engineers(CBIT/MEVO1)
7y Computational thuid dynamics for autamobile and aviation, (CBITMEVOT)

For further information conlact couse coardinaters.

Course cootdinators:
1) MATLAB for Mechanical Engineers{ CBIT/MEVQ1) K. Gunshrahmarn ,Azsistanl
Professor MED, 9491377882, gxmhmhnmmhmmh@;:hlt.ac.in
2} Computational fluid dynamics for automohbile and aviation. (CBIT/MEVO2): Cr Indira
Priyadarshini., Assisatnt professor, MED, 5441 701652, Privadarshini_mechi@ebit-ac.in

-
Mechanlcal Engineerlng Department

PROFESSOR & HEAD
Deperiment of lechanical Enginacrind
Chaitanya Bharathiinstilie of Techaolody UA]
fandipel, Hyderabad-300 075, Teiaagana
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Department of Mechanical Engineering

Wilue Added Cnrse
L

Computational Fluid Dyoamics for Automobile and Aviation
{CBIT/MEVY01)

Ohjective of the Course:

CFD aives insights inte JTuw paiz i that are difficull, expensive or impossible L studldy wsing
tradlitional eclniquas (Experiinental} teckniques.

Tolroduerlan:

From the 19605 onwards e sercspace industry has Intcprated CFD lechniques inte the
design. R&rL) and manutactore of srcraft and £t engines. More recently e mefands have
been applied t the dzsizga of internul cwnbusticn engines, combustion chambers ol @as
turbines and furmeces. Furlbermone, mator vehicle mambaciurers now eoaringly predict dray
forces, under-bannet air flows and the in-car environment with CID. Increasingly CFD i3
becuming a vital compenent in the design of industrial producks and processes.

Wind-tunnel testing is trpically limited in the Reynalds mimnker it can acloeve, tesually shurr
of full sedle. Very high temperanmes associated wilh coupded heat transfer flud flow
problems are beyend the seape of many experimental failitics. This is particularly rue of
combustion prablems where the changing chenical sompusition adds znather lewsl of

complesity.

There arc seversl uoique advantapes of CFTF aver experiment-bused approaches w fluid
swstems design:

{ilsubstantial ceduetion of lead times and custs of new deskigrus
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finp abality o stode systerns where controlled experiments are ditficoit or impossible bo
perfor (eoe very laree svatenns)

(iiability o swdy systems wmler hagadows conditiens st and beyond their nonmal
perlocmance Binits {e_p, safery snedies and accident secnaring

(1] practicelly unlmared Jevel of cdetail of resulis

(¥10) prowides more detailed and comprehensive inemaion,
(1v] is tnereosinaly more cost-etfective than wind-tuanz| testing.
(vl produces o lower coergy consumplian.

Inchostry Grawilh

the investment coss of a CED capability are net amall, kot the toal cxpensz is nat normally
as preat as thal ul o high-quality 2xperimental facility.

# Ihe prawth af the marksr can be ameibuted to rapid innpeatinns nodhe aerospace
acronanlical amd avtmelle sod wstries.

& Tle elobal compuiaional Moid dynamics markel altoined 2 value of US0 1 3 tollion
in 2020, The eompotational Hoid dyvnamies (OF0) market share i@ 2spected o
increase by USD o06.75 millicn from 2022 1w 2025, and the markses growth
inomen:ur will accelerpte ara CACGH af 2%

176 aF the wnarkel's eruwth will sriginae fram Enecpe, Evolving opportanilies it
Aligir Enginecring Toe., ond ANSYS Ine Marke! growth will he fwster than the
wrowh of the mackst in ather regenz.

Linlyatrics
Aers/Aviation' Automotive indusiries noerking with CFD:

Defenee Teescaveh and Deselopment Organisalion (DR Labs like, Advatced Srstems
Lahoratery (ASLY Deterce Fescarch & Development Laborawory (DRIILY, Advanced
Wumerical Research & Analysis Group (AMURAG), Gas Tuibine Research Establishmen
WFUREY Maval Science & Technalogical Lakoratory (N3TLY, Hindustan AprtHanlic:
LimitediHAL), Aeronpatical Developmeat Agency {ADA) Mational Aerospace Limted
(MALY Indiun Space Researcly Lrpanisatien (IFR0) 2le. BHEL.

BAS T3 like SIESAENA. GE, Alar Faginec- g |I:'I:-.1 ANEYS Inc., Aamodesk L 20N EOH.
AD, Cogvercent Szienze Inc, and Dassault Sysigwes SE, BSI Group. Hexapon A, FIC
Ine.. and Sizmens Al Tech Baniedra. Wipen, HOL, GREAVES TECHMOLCHIIES
LIMITED ., Caterpillar [ne, [ntel, TnZotecl ote,,

B HIL
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Beleetion criteria:
¥ Swdents will be selocted based or thew COPA n 200 rtio {1 3 students per course}
- Stuclents has 1o E1ve inmeoeiew

# based on agrfarmanse 1 sludents will be selected.

Blodallies of the conduclion of conrse:
# Tle course of 3 hours planaicd (o eonduct durimg college timings in |akrary peoiod.
# Inrerested Swidents has o apply for the courde.

F Syudents need (o Submil wll aszignesents and Present real ime casc study during the
COl s L A peoject repor.

o= - . . - . q
# Cortificate will e jgsocd after complesion of the conrse o the smadents with B0
Atlendancs,

21
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CEBIT MEVY02 Wik Eifect Meom the Academide Yenr 2022-2023
Commputational Flyid Dynamics for Avtorobile and Aviation
Inzoation [Pericds per weckh 2 Periads

Traration of End Examination 3 Howrs

Outepme ol the comrse: After completicn of apurge siedents wall he ahle bo

1. Tdilfersntiale leminar and wrbolent Mow prsbleos.
2 Apalyze Mond (e distriborion 1 #neine compone i,
3. FEwaluate the importance ard e Cect cb unple of ailack on agraleil
4. Calzolate the much number, shock anele, pressure coe [Tacient along the wedse and drag
coetficienc
5. Presert cuse sudies relaced up aerg and awtomobile indosine
List ol learning modduley
Module Tupic Duratiun
| N (Tt
bcdule=1  Introduction; Cioverning equatioms osed in CFTY Intrnductinn to 3
AMEYS Floont, Study of the numerical solution to 8 Lamonar 4
_ Turbwlent tlows
Bpdule-2  Study of Aow distiibution in 2 engine components like sombustioon 3
' chamber, extiaust ranilold 2.
| Medulesd  Amalyzo offect of angle of Atteck onozeroftil MNada 0002 b
(Campressible Flow)
. bAndule-4 | Simuolatien ol Supersonis Flea Over a Wedas to y
caleulawe the Rach Mumber, sheek angle, pressuec cocthicicnt along
the wedoe and drae cosflcienl _
| Mudule-3 | Case studies basad an Acrospace industrial prohlems. 5
Blodule-fi  Crase studies basad on Acatarmobile indesteial problems. 3

IL engine Cvlinder vwall Mow anafvsis

-

— X

EE A A A
N

——in
I

L-Im

Comsider a Muid Mowing across a fac plats, as iMustratzd aboece. The plate length i B om, Hight e
5w, The incoming fluid is Aowing in the x-direction with a velacity of | mfs. The density ot the
Muid is | hg/m™3 and the viscosty is 1 s 16 4-4) kgdm-s). Obunn the veloity and pressars
distribiuticn when the eynobds monber Bazad on ehe plate length o 10,000,

Step 1: Pre-Analvsis and Start-Up e
Pre-Analvsis 1, /
aredsly
PROFESSOR & HEAD
Department o Machanical Engingaiiil
Chaitanya Bkarathi institute of Tecknnkagy (Al

Gandipet, Hyderabad-500 075. Telangans
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inlat ouet | 75

flrt plake |
PR EEFEEEEE

Swari ANSYS FLUENT

s SHtart= All Pragrams= Ansys 15 > Warkheach
Ltep 2: {agnme

#  Fluid Flow{FLUENT) Project Selection . _

= Left click (and hald) cn Flaid Flow (FLUENT), and drag the icon inio the empty spase

i
+ Advance Geometry Ophions, chanze the Aoalysis Type to 20

Lauwnch [esipn Modeler
s Inthe Project Schemalic, dovbls click on Gesmetry
Creating a Stetch
# XYFlanc. Under Tree Outline,
a  oleot XY Plane, = Sketching > Dwtails View. > Shecehing Toolbones.
= sglecl Rectangle, o the Graphica window, crears a roogh recngle by clicking onee an
the orcigin and thzn by clicking once somcwhere in the positive XY plane.

i .

Dimrozions
» Sketching Toslboxes = select Dimeogions tak, use the default dimenzioning taols,

Surface Body Crealiun
s [Llick )Concepl > Surface From Sketches

e SurfoceSK]1. Under Details  View, select Sketehl s:Base Dbjects,  Finaily,

glick Gemerate to penérale the surface, I,r']
Ster 3; Meah ' AT
HEAN
) ROFESSY L ETInesits
PR s LS s
|_'|I"'!|'|[;r-m- et -||_|'| 'll'.{-li.'-lll'F' il E-\.ITEHWM
Lk N ST g F =
Chatid :: Jul-,l_'Era:;au-EIfl-.'- o7
[ L]
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I . apnch Flesher
o Workbench Froject Pupe, then {Danhble Click) Mesh.
= gligk o0 Mesh, then click onUpdate as  shown im0 the amage  Lbolow,

dxbif iy

1]
.i_

Muppedl Face AMeshing
e Mesh Cowfrol = Mapgped Face Meshing us vin be seen bl

# {Click) Apply w the Derqils of Mapped Face deshing
a  Maw, generate the mesk by clicking Lipdare,
Edpe Sizing
# {Clich) klesh Condrul > Sizing
B, Mk Cordral = )
_.IE‘: FAmkend
@, |
"U. Canlar] Hzing
= (Ulick) Edge Selection Filfer, E. Theo hald dewr the "Contral™ buton and then
clivk fMhe bellon and fop odge of e rectangle. Bothe sides should Tighlight green. Next,
bit Apply vuedar che Decails ol Sizing table as shown below,
# Mo, sot Type tn Mamber  of  Trivisionsaz  shewn i the image belaw
Then, set bwmber of Divisions te 30 as shawie helow,

=¥ lT1E

e

Sk

I
bbbl

L
e

143
CEHT e

SIS

prat § et a b ps
IS T e R T

H]
e

LEize Sirine Fasing

. Bias Facior b 70 oy shown beluw, The Biss Factor i5 delined 0 this case o be e
ratio of the lmgest divisien aed the shortest division, Tha s, the last division wizl be seventy
fitnes ‘onper 1han 1he le=nath ul e [irse divisien.

Clicky Mesh Contrel = Siting > Type o Number of Divigsions and set Nomber of
Tivisions tn AQ. = Bebavior o Ward and 520 Bies Type
s selthe Bigs FPaclor 10 700 ohick Updsile 12 goneeats the new noesh
-3
[opad
,
PROFESS & HEAD
fepartment of Mechanlcai Enginzenint
Chaitanya Bharathi instiluie of Technoogy ]
Gandipel. Hyderabad-500 075. Telangana
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Creale Named Selections

« {Click) Edpe Selection Filter, T, Then clisk on the TR side of the reclangle and il
showd highlight green. tvexr, right cick the 120 <ide of the reclanse and chovse Creale
Mamed Belection as chown helow,

o Cpenie Named Selection. Eeter "inler” and chck Gk . as shaws Balow.

Worklench Project Puge and click the Tpdaie Projeed haiton, " Mdete ot
Siep ¢ Setup {Physics)
Launeh Flueni
Crauhle click an Setup
. FLUEXLD Launcher agpears change the options w "Double Trecisicn”, and then
alick CIK

Letime Solver Propertics
»  Mudels = Encrey -0 = Bdil._.,
e BTedels = Yiscous - Laminar = Edil..,,
s By dezfaull, the Yiscous Maocel cpticng aee ser i luninar
Vrciine Malerinl Fropertics
{(Click) Muaterials = Fluid = Create/Edit.,.
= Drensicy o JEgm"™S (ConsEnn
s« Vispasity to 1e-4 kgdms) (constant}
o  Ulick Chanpe/Croeate. Close The window.
Drefinge Donundarvy Condifions
Inlet Bnondary Condition
= {Click} Boundary Conditiens = inlet = Ediy...
#  Houndory Condition Uype = veloeity-inlet.
o Yeloeily Specificativn Felbod w Compooenis
o X-Velocily (mfs)h o 1 mfs, a2 shown below,

o Then, 2ok OK o close e Yelocily Talel monw.
Oullet Boundary Condifion

» {Clicl) Bowndary Coditions = putled = Fdil

« DBoundary Condilion Type > pressare-autler,

Plate Boandary Condition

= Doundary Condoion Type > (wall
IPar-1ield Boumbry Caolibum

« Boundary Condition 'Type = symmetry,

PROFESSOR & HEAD ‘J_
Lepartment af Mackaniczl Engingering

Challanya Bherathi [nailiude of TazBmatony (1)
Gandipal, Hyrderahad- 34 075, Terdagona
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= ganmelry boundary cordinons ses the velocitiss normal to the beundary cyual e weern.

Step 5: Solution
+ Nolution Methods = Momeotum = Sceond Order Upwind

Ref Converpence Crileria
¢  [Cliclk) Monitors = Kesidoals = Edir.,.,

#  Lastly, 2lick MK ta slose the Residual donitees menu.
Sel Initinl Guess
« Solufiva Imilialization = Compate from > inlel
e ¢lisk the Initialize bation, |Irbadze | Thi, completes the initializatian prosess,
Ierye Tt Comyergency
= Run Calvuladion » Number of [teratiens wo 1000, ax shown in the image below,
Step 6. Resolls

«  Dondde click an Besules feoom the wSekbench Sandowe to launch CRFD-Pog,
Welaeite Voetars

o Locuslions tosyoimelry 1. Click on Apply ‘o display the velocily vectos.
The velucily vecwrs will e displaved inthe view window.

Pressuce Contivar
Insert = Comiour, »ame il Pressune eonthr.
Click o Apply o view the contaar,

Culet Yelociey Pronls
inzert = loeadion = lipes Moe 8 "Oogi e

Aicleal

Prablem Specification
In ey tutgcial, we will show vom hew ta simulate o BACA 0012 Airfail a1 a 6 degrew angle of

artack plarce in oA wind fnansl Using FLUTNT. we will creale o sinnlacon of LU$ exper el
Aferwerds, wee will gompare waluzs fram the simulatior, and dala collected fron cxporunerl.

X
Iriy
wddl
PROFESSOR & HEAD
Department of Mechanical Engingering

Chadtanyz Bharathi lssiliute of Technaiogy (A
Gandipet, Hyderabad-500 075, Telangana
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s

Pre-Analvais & Siart-Un
Boendary Conditions

|nisg
X-Waspiy = SRS R
F-Matacity = 9845 mig

Gauge Fressure =4 Qui
Caugs Pregurg o 0

Airfadl = Wall

L Cfenmeiry
Dowalsad the Airfoil Coordisates
Luunch Dusign Modeler
Adrloil
e Concepl > 30 Curve, Tn he Details ¥iew windimar,
¢ click Coordinates File and select the ellipss =l to breowse to 1 file,

o click WOEERE L e the cunve, Click | ™® to et s better ook Bt the 2npve,

L
o AELLmies,
1 % i

* Concepls = Surfaces Lrom BEdges.
e {ligk anywhers onthe corve oo Just created, amd
o  solecl Edpes = Apply in the Details ¥iew Window. Click PO | craate the
surface.
Create O-Mesh Doniain

s Click #- |m crente A new coordinete syslem. In the Details View windaw,
s gzlect Type = From Coordinates. For FD11, Poantl X, enter

Click 4 Grnerate 10 generale the new cuardinate syatem,
In the Tree Challine Window, elect the new cocrdinale systemn waw created (lefalied

tc Plame 4}, then olick B3 create & new sketch,
click the Sketching b w bring up the sketching window.

S

i !- r'
. HEAD '}
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#  {|ick <™ Arc by Center
«  The Jirst chel selecrs the center uf the arg, and the next tee clicks detormine the end
points of the ane, Wa want the center of the arc (o be at the 1ail af 1the airfail. Thick an the
origin of the sketel, makisg sure the P symbal is showving
For the end poinls of the ., Orst select a point on the vertical axis ebeve the crigin (3 © svmbul
will shaw), then sefzat a painl on the verizal axis below the urging You should crd up wilh the
Fallawring:

Lo creare e right side of the C-Mesh donain,
s click tRectangle by 3 Ponts
= Click the (ollowing poings to crcae the rectangle in this order - whera the sie meets the
poditive verlonl ns, whers (ag arc meets the negutive vertical axis, then anywhere in the
cight hall plane. The final result should look Like thiszabove T

Mow, we nocd 10 get tid of necessary lines created by the rectangle.

Seleet Maodily in the Skelching Toolhoscs window,

»  rhen select + Tim

=  Click the lines of Lhe rectangle the atc collimear wilh the positive and acestive vertical
axises, Mow,

s scleck the Dimensions woulhox ki dimension the CeMesh domain.

e Olick & Radius . (allzecd by the are to dimensivn the arc, Assign the arc a value

of 125, Mext,

L

e Click the vertical 4615 and lhe vertical partion of the rectangle in the right hall plene. Alsa
aszign the horizontal dimensiona value ol 12.5.
«  Concept = Surface From Sketches.
= LCligk anywehzre on the sketzh, aod select Buse Objects = Apply in the Detail:
View Window, Also,
e select(peration = Add [rozen,
o cligh  Gememte
The finet siep of creating the O-Mash is ceeating o surlace between the boundary and the
airlodl.
e Creale = Boolean.
s Operation > Subtract.
¢ Tarpef Bodies > Mot selecred, .

o gelect the farge C-Mosh domain surface, then click Apply.
— --,I
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Eepeat the same process o select the airfoil as the Tonl Body, When you have
selecied the radics, click 2 Gererate

Crealediandranis
s hreak up the now surface mto A4 quadeanis;

¢ zelect Flane 4 inthe Tree Ouotlice Windowe, and clizk g .

o Open the shetching menu, anad select s Line , maw ® ling on the wainical axis that
mtersecls Lhe entirs C mesh. Tom away the lings ¢3at are vond the © Mesh, and e
should e et with tkis:

= letﬂ}ls = Lings from Shetchs. > click Base Objecfs = Apply, Ghlowed

by ; Genarate oo that you havs crealed a vermical line, cesae a new sxech and repeat
the process for 3 Terzoooal Bre dthat js eclfinealr to harzontal axis and bisecls the
FECINGT ¥,

& Tools = Projection, 5zlert Edges press Ul and zelect on the vermical T we Jiew
(vou'll have o seloct bath pants of i then prass Apply, Next, selecl Targel end selece
the LMesh surtace, than click Apply. ' '

¢ {ince wou clck J SenSEiE you'll notice that the geometry 5 now compossl of two
surfaces soiil by the line dlepeat thiy process to create T OMOTe [ajesiicns ang o] ecrion
tha Enz lcft of the grigin onta the eft surface, and cne prajeeting tha rigkn ling on the right
surface, When you're finisizd, the peametry should he split into d parrs.

2. Mush
Mappod Vaee Meshing
e Besh Cowdrel = Mapped Cace Meshlug, Making sarc the face selaction filer s
sclcotod ® :
« Geomelry > Apply. bexh, szloet
Fdpe Sizing
o Kegh Control = Sizing. Mext, click e e selection Gleer i

o Select ehe fellweans 4 edees Dy beldinge Ceel end usies the et noouse butkan:

Genmetry = Apply. Mext, selec) Type > Number of Divisions. Change the Number of
Divisions 10 50,

¢ Select Belavior > [Taed. We also wanl the mezh to have a bias, 5o scleet she fns bias
pe: Buis > -—--- — - - and aive the edgs sizing a Blas FPactor of 130, The Bdee
sigin shionld no ook Tike this:

e Cr2ate g new fApe sizing with the same purameters, but chimse the 4 cemaining straight
edoes (see fipme below), The number of divisions will aoll be 300 bat now wall be
ealecting & differant biazing 1vpe by selocting the eocond Bias option: Ring > - - — caas,
Arain. setthe Bias Facoor o [3)

third edee sizing, and select ¢he rawnded edpes as the geometry: Type = Mumber of
Dviziows, = Mo ber of Mivigions to 100 =Behavior > Hard. This time, we il not bias
the cdpes

—
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o Mesh = CGepernte to menerate the mesh. [F shoold ook like this,
Mumed Selectiuns

1ids]
X-alocily = 5345 mis
Y-Faligelly = A5 mip

Claugs Peedsora = b Qulil
Eavne Fravsum = @

Adodl B Wali

3. Setup
Lauwnch the Sghop
Select the Solver

Click OIL o Taunch T luent.
« Prollem Setup = Genernl. Unider Solver, select Density-Based,

Models and boterials
# Froblcm Setop > Maodels = Yiscous-Laminar. Then press Edit..

«  Inviscid ond pressOK.

o click Froblem Sclup > Materiala > {double click) Air.

«  Linder Froperties, =nsure an densiy sosel e Coostant snd entgr 1 kKg'm™3 as e
dengity, Click Chanpe/Create to set the denxity,

Goundary Coodilioos
Lacled

« Problem Sz2iup = Bowndary Coodilivns.

e Yelogity Sperification Method > Components.

o Spesify X-Velocity a5 0.9945 mds and ¥-Velucily as 01045 ms_ press OK
Chuiled

o SeleceOutlel

« pressuce-oullelsaf it didn't, sslect it Olick Eais,

o Gagee Fressure 1= defanled Lo 0.
Adrril
Inthe Boundary Conditions window, hewrk wunder Zones wnd

w  selook acrfoal, Selest Type = YWall 1600 hasn't been Jefaulizd.

Relereace YValues
« Problem Setup > Reference Values »Compute Frem > Inlet.

Sl uticon
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Mlethails
e Solutrnn = Solution Methodss Secand Order Upaind.
Muniters
v Solutfiom = Moniturs. lo Munitors. Selcet Residnals - Frine, Plag aad press Edit. In
he Rexidual Manitars Winduw. we want to chatee all ol the Absolate Critecin In lo-
.
Tuitizl Coness
= Eolwtion = Ssluwtion  Daitizlizotien. > Coampute From = Iplel
welicking [uitinlice.
Solve
o Relation > Run Calewlation.  Chanee Mumber o teralions m 5000,
Febek Calculate.
hieswlig
Yeloctly
« Results = Graphies and Awimsdiens. = select Vactorsand clics Set Up..,
= ¥eclors ol = Velocily, Coler by > Velocity, and ser the second bax as Yelucity
Muznitude. To see the velocily veclurs. press Digplay,

Turehnlend Fhpy throuph o Mozale

Problem Srataimeni:

Consider a convergenl-diveraent (00 dogele with circular crss sectinn 1er that srea vary as A
fimztinn ofihe length af the nozzle, Sance the aea is circular. axisvoumetiic Haw con be azsumed and
by the upoadr poitiort will be modelzd e samplific 20on poroeses.

Problem Sctup—Maodels:
Under Mode, s
¢ Louble olick Enesay and pul a checkmar thus g it on.

e Proas KT nportunt o consudse the ¢ierey syuation sinee vee are dealing witl
gompressrbbe oo ancd e e intecested in e eaiore sifects,

= Clke epergy couation rees will be valeulated shongside the contincity znd momentam angs.
Hitee rhe Chuasi- One dimenzioril Mew appeaach g assamail for analygis and valdsoon inhis eorial
the tlow is gzgamed to be inviseid. Under Madels, deus'c clich Viseous and select Fovise i,
Frohlem Sefnp—Xaterials:
Hnderneath Maderials, onder Fluid deuble

»  Clich Air. Under Propentics
Mext to Denzaty specity Jdzal Gas Zinze in compressible flmw the dznsity s ot constant, e value
aan e oaeen o e blank. Adr g analyed o5 aooideal pas Pross Chong2/Creae

Problem Seinp—Boundary Condlilons:

napariment of Mechanical Enginearing

Ghattanys Bhasiih
Gandiped, Hyderadn
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& Sipce the fuid fow i3 assoned 2o be airas an ideal pas the pressarc must Be capressed s
absolute (s LNe,
= Click or Operabng Conditons and it sen be seen thal by defanlt the Operating Fiessure | gause
presuere} s set st WILG2S 5o | gk,
Pebarkoe T0 ecpeand vo (Faimed (rrgss QR
Charge the JAxis zome 0y e A g (the problen Lis alreads been specified oz Azisymmainie i
Pruohlems Senp—ienerali.
s Vedily that the wall zome bs of tvpe wall, the inled zang is of rpe proessuee inbel, Le pmlen
zowle il of type pressoore aatlet sncd the interior Zone s of Type inteciur.
Dbl clich or e sonlel swne and enisr 100 322 Pa as the outlet gauge pressure

& Inthe Thermal tab spezy the backilow fatal tmperature s 296 375 1L Hefer 12 ths pralzlem
srlement S the calcululions perfonmed 1o obiain those values, Pross O,
Froblem Sefup—DBowodary Cunrditions:
# [ouble slick ontpe mlet zore.
s Enbar TG0 Faas e Total Gauae Pressome, F.
= Specity 135700 Fa @z the hinual Gauge Pressure, B, (stagnatian possers],

o Befer wothe problem sistemeant forthe mannes noeeich e e values wene oatanes
= Setthe total temperatar: e e Theomal taboto equal w 298375 K [ref. to problam slakspent
tor 2 lealalionh,

v Frohlem Selup—BRelerence ¥alues:

»  Sollhe reterence vialues b be computed from the nler Verify ow values far terptar e and
veerny amen® others make sense. [Loan be seen thore arc small variacian 32 the l=mpeeioes
Cnoweas clicson s 293K o the el aad the velosive S was compubod as 523672 -2 ar the

inles, sk te Frableo Stotement Seenond,

Loty of Ve Alegmibe imlai drLre 2011 i

M

MaCtl MY BER
¢ The shock mswde the nazzie can be clearly seen [Chcled aiaet Yast celos v Tersice s
el cnoeach ecd ol e shaock.

PROFESSOR & HEAD o
Department of Mechanical Enginsenng | f 4
Chaitanyz Blarahi insfitute of Teshnalogy (4} Fheolet|
'-1-:'ﬁ||.'|::r.| Mgl akad b i |_'.Tr:|T-|_|I|| Jan3 -___'_'_,_,-—



Sty ol Framixed Combasiinn
The nen-premized combustien mudsl selves transport eguacions far consesed sualas
aad wture feacrions. [he amount= ol chewical specics resent are deived o the
prodicicd mianm e facton Cestribution, pressmoan dhe precompuled PO @bles. T hese
tables am: penemced by Kndwing The species thal can be present, as well ag the inllow
conditions and properizs ot the msins, Fo the arenised combostion cempanent wlicl,
will he salved af sevularan rustive the Zimont terbulent Taeve speed medsl mshdes
the laminar Farw spocd feehich detsrmines the chermsiry ol the systen gl e Tame
front volution de ta twbulence The assumption b use thes model 15 hae b bobolenee
[engrhseale in the o i sovlle thin the Tame thichoess GCarbwaly romhar 10 = [0

whore . b 7
U = = — —

Cumbaning thesz two medels iz soeaigloforeord, The weaction progesss cariable o s weed
W brack the Hical-on n the ftame, aalled ko flamse fronc Befe (to the lefi ol e lane
Front al c={1, the mzture 5 unburnr, gad the mass fractions and clher variables anc
computed sy mixtnre the peecomputed mixtoe Haction PO, Tnaide the Oame. a
eomhbination ot the rwo models is nged, To the buge arca (to the right ol the Mame al -1,
the eouilibriven misture fractioe i< corpued Thiz omethed i€ tepically Hicited 1o

Ccombasting spaloms that enly zontz o 2 infew sAeams, Lzing searl conditiors un one alf

The sirenmy ax uselul as e promotes mising ab the two srewns reducing prokl=ng wils
Mame nitlalization and extinction. Thz twrbolenee moded Mac will Be ogsed & e 2
equatian k-comacel, azseribe i detaaln the Turbulent et toional pre-analyss
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FL.l=Z: 11",
vl 2l Tran,

The lTuel [CHA}p sod av mikture has an equivelence retio of 004, defined in the Phyvses
Ssup. 10w imjectzl ar T o= M0 with anosial vehrcity ol SHmds end swirl weiozily {ft
“direction] et 30ms The aic infloee i3 at 7 — ORI @nd b5 injezted &t Wmss aalle w'ih
noy gwirl, This cuse wsaxtsymmerae and 20 1he physical comboalpon chambsee iz asaomeil
by b 2vlindrival; rerared about the nsls ol vmnetey, The cullaw is the pressurg cutley
Arnnspherie pressn,

Mesh=The mesh was arginally cresicd inoinches. Click on "Seale” unde the Yosh
aptinms then z>leer “in® in tha deapo desen Bax called “le<h Was Croated [n”, chea olicl
"Sexle” and lose the dizlogog ey
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Flwysies SetupsCiensraliln the Giznel tab, seleat "Axizvmistric Swirl® in the 203 space
irpe- Beep e salver type as Pressure dased o allow the premized combustion model ta
b nscd,

Wlpieds bl the Mlodels fab, dooble click on the YViscoys oplion te change it lom Yiscous-
Lamtitiar to "k-z {2 cqo}”. T not chamee any other poraseters in the yiscous dialogus
~hox. Click "OK" and close the dialogue box.

Malerials:dn the Materials seetion, select the marecial Misire, and click "CrestedGui”
Mare how Fluent has pre-selecred the matzrial as w asisture, and cOMpues thi desiy
hased an the FDF. Laave these pre-selecied cptions. Click "Clage".

Farch this regzinn by goine Le Solution Baitialization, and <licl "Putch”, Salect "Frogross
Variahle” vs the variable, and parch the cegion that yoo just marked by clicking “Parch”.
LClose the dialcgoe after patching, Mow gu back to Sclution Conrels and cofick
“Equations”. Resefect the PDF snd Fremiaed Combustion oplivms s hal all opliung Arg
Eighlighied and will be solved for. Press O, In Solutien Methods, maks sure that gl
salvars (Mumentura, Swirl Velocity, and Turbulent Kinetic Enersv’ sre sel tu @ seoird
ordel salver selieme,

Lin to Bun Calculation, [ress "Caloulate”, Alluw Lhe salution 1o COMNYErge (COnYerasnee
critznon being thuel the residoals are all ut leas; |E-3 or smaller).

- Ureate ecnteirs of:

strea Fuine L

Pragress Yariakle (called Meazion Mrueress)

Temperatniz, Wass Fraction af CH4, Tarbutent Fiame Spesd

Ila.;. .
¥
I i
=}

HH

FLELREL
1

i dpell- & e
- e

= mral
Akl
LRt 1]
1H=a

ST T

SR |
=
EL Tt
L1 -

Temperature and velacily contours

Wedge with supersonic siream

Probiern Specification A uniform supersenic stieam encounters a wedpe with = oalt-angle of

13 deprees as shown in the figure below, TTe steemmn is of the following sunditions:
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NA=3 15*

Hw[w W o

Mach Number My =3
Static Pregsure gy = 1 atm

Static Temperaire 7y = 300k

i chi Vi
%-i—u-?fji o g =10 j'l‘u*':f-"u— L

1. Geometiry
Create [hesign Modsler

2. Mesh
Mesh Control > Fuce beshing
click Geometry > Apply
Bodyr Sizing
besh Cooirel = Sizing, Mext, zelect the Lbudy salection fber in e menu bar:
T -G ERE S S RS
buthe Dedails winduwe, select Geametry = Apply. Element Size = Defauli and change the
valug 10 0% m.
Mlesh = Gaenerinte Mesh

| T
1
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T, T Eartek o Farmiel
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Fatlalka * Fardek
3. SeTup

Laanzh the Solver-Select the Solver-Clizk OK o launch Floenl.Energe-Cn-invizid.

Mollen Setepg » Ceneral. Under Sclver, select densiny based

Models and Flaterials

Peasity o Ideal Lias. the detaelt values e Cp [ 2006,431, and the Molecular Weight {28 940
density. Click Change Create o st the density.

Baundary Comditions

Seleet fxvfietd. Use the diop-down menu 1 cliange the Type tn pressare-fas-1isld. S
thes Caugs Pressore {Pascal) o 1013235, and Mach Mumber a3 aL5o, selec the Thermal ks,
ahdl ensure that the temperature correetly detanlted to 300 K. When you wre finished, press
k.

Wedge In the Boundary Conditions window, selecn wedge. change the Type Lo wall.

" Symmeatry In the Boundary Conditons window, s2lect semimetry.
Operading Conditions [nthe Boundery Conditions window, select e Operating Camlin s
butlon. Changa the Gauge Pressure todl Ten press (K
in maderials do Jdeal Guos, Fioent caloulatzs he densicy using the absolite pressore. However,
the pressure we spesly 15 the gouge pressure, nor the absolute pressure. Tluent will use 1he
absolute pressure to compuie the density, therefors 1P we do act s the aperaling presaurc e
O our density will be incorrsct B cae Aow fizld,
Refereove Values In the Ouline window, sclect Betecense Yialues, Chanae the Compute
Frono parainetzr w0 larfeld.
Solutivn
Sodeticn ddetliads w open the Sehian Methids window. Under Spatial Cisvieticaticn,
ensure har the oplion under Flow Secand Cirder Lpwand is selected, Solation Coenurals [n the
Ouctline window, select Sulution Centrels e open the Solulion Contrals sindew. Ensure
thie Colrant Muaber 5 sel1a 5.0
Soluliva Initializalivn
. Resurlis
YVelwelly Yeckors
[o the Outline window, urtler Resulis select Calors and Anicvations In (e Calors and
Anmmuations window, under Craphics, seleer Yeetars. Then press et Up...

PROFESNTE & HEAD
Departmant of Mechanical Engingering
Chaltanya Brarathi Ingiitute of T2chaglagy (B
Gendipet, Hyderabed-500 75 Telatininz



L the Wectors winduw that opens, changa the Scale of 1he arrvas 1 0,25, and clutnge
the Codar by parameter to Yelosity... Macl Mumbhes.

In the Duding winduew under Results, select Plats. In the Plats window, seleot XY plat and

press Set Lip,, Chanoe the ¥ Axic Function (o Presture.. Pressome Cocffizient, and selece
the Wedge under Surluces,
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. KokppstiVillage), Goadipet, Hycuratrad, FeMmgeas S000TH, it LN BB AT

U E T P ) e | e S years

A VALUE ADDELD COURSE
on

Computational Fluid Dynamics for Antomobile and Aviation
Course completion certificate

This ia to certify that Mr. /M. /Mrs CHANDRA EEPSITA JASTI, Roll No: 2601-18-786-009, has
suceessfully completad value added eourse on Computational Fluid Dynamics for Automobile and
Aviation, srzanised by DEPT OF MECHANICAL ENGINEERING from 197 Augnst 2022 o 1190
Nowr 2022,

el hoE, 1‘@9;1_, @O ogg

FProf PV K. Ravipdra Reddy, Prof.P.Ravinder Feddy
{HOD of Maclr., Engz, CBIT) {Principal)

CAssktant Profossor
Creordinator)

- B = . e ———
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&8 | INSTITUTE OF TECHNCLOGY (A} RESEARCH, y
l{? : ROLapaVRege], fimndipet, Hyderabed, Tungana50M75, waobr acin IMMEWATION AND

. ELUCATICE
= TE R | @ | wke | e | Seww years

A VALUE ADDED COURSE

O
Computational Fluid Dynamics for Auntomobile and Aviation
C'ourse completion certificate

"This is to certify that Mr. /Ms /M CRANITEA RAF ETTAMENA, Bol M- 1601-X8-788-007, has
suecesafully completed value sdded course om Computational Fluld Dynamics for Automobile and

Avistion, organised by DEPT OF MECHANICAL ENCINEERING from 19" August 2022 to 11t
Mo 022,

L Ol |,'L,+‘~'jif.'ﬁ,,, %ﬁ%—! CD @T—"b??ﬁ%

Frod P¥ B Ravindra Feddy, Peof P Ravindar Fedidv

[ Assistanl Profeszor (HOD of Mach. Fngg, CETT} {Pringipal)

Coordinator)

a o 11.;_:|1n|:.|-q1' "
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AU [ gy, Plt.Hrd-lhu, m—ﬁuﬂm’imﬂuh ELUIC AT

e r———

So- B e B | A | i | years

A YALUE ADDED COURSE

L
Computational Fluid Dynamics for Antomobile and Aviation
Course completion certificate

This i to certily that Mr./Ms. /Mrs SRUTHI SHANKER PYDIMARRY. Boll No: [801-19-786-011,
has successinlly completed value added courze on Computational Fhibd Dynamics for Artomobila and
Aviation, crganised by DEPT OF MECHANICAL ENGINEERING from 19 Aveust 2022 4o 11
MNow 20232,

T .
ool LI i’g‘f'i—' > Z

{ homliimink Ponifiane Frof P.V.B.Bavindra Reddy, Prof. P.Ravinder Reddy
\ Ceovrdinator) {HOD of Mech, Engg, ':EIT} (Principal ) |
'I:H I" 1 .|'
FHU,:- };{5;,_..311 anical Emgmenru:s]
Uﬂfhnﬁmﬂ gaihl inetitute ol 155 mnabagy
oA &0 75, Terangans

Aandipst, Hydsrasat-S
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2% CHAITANYA BHARATHI | oo
49 | INSTITUTE OF TECHNOLOGY (A) ey FEEARCH,
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—o & T @ | e | pieme | T years

A VALUE ADDEL COURSE

L
Computational Fluid Dynamics for Automobile and Aviation
Courze completion cerftficate

Thi i5 to certify that Mr, /Ms. /Mys AJITH RAQ BIKKINENT, Roll Mo: 1602-12-F35-01 8, has suecess-
fully completed valoe added course on Computational Fluid Dynamics for Automobile and Aviation,
cigatlised by DEP'L' OF MECHANICAL ENGINEERING from 19°% August 2022 to 11%% Nov 2022.

y - v %ﬁ_} C?ﬁlr—i*:;%’o%

e Jl:-ﬂ”{: t Professor Prof.P.Y¥.E Ravindra Redidy, Frof F.Ravioder Rededy
Covrdinator) {HOD of Mech, Engg, CRIT) {PHncpal}
|'l If 1_.1 L-J
FH{_”' E'.-! W I'[: E 'ﬁ:-ﬂ-' [1%41?;;
peparime mm'msl'l_‘l-'-" I; thhTr";‘;“

fnaitasyd 'E“
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S50 INSTITUTE OF TECHNOLOGY (A) | ™ hiieds

Fickiimat (¥, Climigd, Hyhorsboh d, Tokntopin s SOU0TS, worwchiLastn | FAMCVATHIN At

—O R T | @ 1w | nnre- | S years

A VALUE ADDED COUHRSE

O
Computational Fluid Dynamics for Automobile and Aviation

Claurse completion cerbificate

This is to certify that Mr./Ms. /M DIVIF KUMAR MALLELA, Roll No. 166X 19-13§-0118, has
Auccersfully completed valne addad conrsa on Computational Fluid Dynamics for Automobile and
Aviation, organised by DEPT OF MECHANICAL ENGINEERING from 19 August 2022 to 11¥¢
Moy 2022.

Prol PV R Ravindra Readdy FrolF-Ravinder Teddy

(Assistant Professor {HOD of Mech. Engg, CBIT) (Pringipal}

Coodinator;

= - = 'I'I':_||
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A VALUE aDNED COURSE
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CORAMITTED: T
REZCARCH,
[P’ AT [T A
EDUCATIOM

YEars

Computational Flaid Dynamics for Automobile and Aviation
Course completion cerfificate

This is to certify that Mr. /Ms./Mrs JAGADESH CHANDRA KUMAR T, Eoll No: 1601-19-756-085,
has encressfully completed value added conrse om Computational Floid Dynamics for Autamobile and
Aviation, orgaised by DEPT OF MECHANICAL ENGINEERING from 19% August 2022 to 11%

Hov 2022

L Aol
D (] [&lpﬁlm /‘;JJ

Prof.P. ¥ B Ravimdra Feddy,

{Assistant Professor (HOD of Mech. Engg. CRIT)

Coonrdinator)

@-ﬁ‘ﬂ“;'«v'—:ﬂ%ﬂ%

Prof. P.Ravdnder ey
(Principal)
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A YALUE ADDED COURSE
on

Computational Fluid Dynamics for Auntomobile and Aviation
Course completion cerfificate

This is to certify that Mr./Ms. /M FPRAMOD ERVREDD! Boll Na: 1601-18-786-085, has auecess-
fully eompleted valne added course on Computational Fluid Dynamics for Automobile and Aviation,
organised by DEPT OF MECHAMICAL ENGINEERING from 19 Sugust 2022 to 119 Nov 2022,

Dir.Ch ILMHELXEH %‘J#J CD ﬁbﬂ-;o? Eﬁé%

(Assistant Profussor Frof.P.¥.E Ravindrs Reddy, Prof P Ravinder Reddy
 Cootdinstor) {HOT of Mech. Fagg, CBIT) {Frincipal)
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A VALUE ADDED COURSE
an

Computational Fluid Dynamics for Automnobile and Aviation
Course complelian cerfificale

This 5 to certify that Mr. /Ms. /Mis SAT TEFA THOTA, Roll No:  1807-19-756-04 1, hias sucossstully
completed value added comrse on Computastional Fluid Dynamles for Automobile and Avietion, or-
tantsed by DEPT OF MECHANICAL ENGINEERING from 19" August 2022 to 11 Now 2002,

e shodly @Ol

(A calelant Professor F'mf.P.V.E.Havindr—a Ee'dd!l‘: Prof P Ravmder R{‘h‘]l!_‘.'.
Lo demadivlick a L § s HﬂDﬂfM ) ] i
Coordineter) ': ech. Engg, CBIT} {Principal)
b 1 I
. '.rl- e EE_ILT"';"_.
P {”'L[-'li"';fETnaml"l' %:T"E'I.Fm 1 l,.P-'I
Da'i‘“‘:ﬂa “r:-.l]aw."- e 75, TeWnEB™
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A VALUE ADDELD COURSE
on

Computational Fluid Dynamics for Automobile and Aviation
Course completion certificate

Lhis Is to certily that Mr./Ms./Mrs SAIKIRAN RACHAKONDA, Boll Now  16808-19-726-0048, has
suocesstully completed valua added eowre on Computstional Fluid Dynamics for Aatomobile and
Aviatlon, crgenised by DEPT OF MECHANICAL ENCINEERING from 19%% August 2022 o 11th

MNov 2022,
: #2&4 - ﬁb—-v*;;%%%
In."h |'rr:ﬁ'i-="'" :‘r_.:g;ﬂ; i /—#J
Ir.".l;-ﬁﬁ!:.-;lll mem-:ur ‘ Prof P.¥_E.Ravindry Reddy, Prof P Ravinder Fedidy
H Ceoordinator) (HOD of Mech. Engg, CRIT) (Principal)}
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KokepeiTEvge), Ganatp, Hyhueabad, TMnowns-S000TS, mamctiacin | NNCIVATION AND
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i._ INSTITUTE DP TECHNOLOGY (o) | SOl é‘ é’i

A YALUE ADDEL COURSE
o

Computational Fluid Dynamics for Automobile and Aviation
Caurse completion certificate

This is to certify that Mz /Ms. /Mrs SAKENH REDDY REDABROTHU, Boll No: 16801-19-7T56-i145,
has snccessfully completed value added course on Compatational Floid Dynamics for Automoebils and
Aviation, organized by DEPT OF MECHAMICAL ENCINEERING feom 19* August 2022 to0 117
MNaov 2022

D1.CL LLL‘I'I ln?:d:{]l ; éﬂ{}{—/ & @?"‘"'}; %‘ﬁ%

Prof. .V K. Eavindra Reddy, Frof P -Ravinder [odd v
{HOD of Moch, Enge, CEIT) {Idocpal)

[ Assistant Professor

Coordinator)
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A VALUE ADDED COURSE

om
Computational Fluid Dymamics for Auntomobile and Aviation
Course completion certificate

This is to certify that Mr. /Ms /Mg SUTDHANSH TANNERT, Roll No:  1601-19-786-051, has success-
fully completed vatle added course on Computational Fluid Dynamics for Automobile and Aviation,
crganized by DEPT OF MECHANICAL ENGINEERING from 19% August 2022 to 11°% Moy 2022,

R ;’E"”i—?/ » Sz

it N Prof PV E.Ravindra Reddy, Prol. P Ravinder Reddy
Covrdinator) (HOD of Mach. Eugg, CBIT) (Principal]
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A VALUE ADDED COTIRSE

Ol
Computational Fluid Dynamics for Auntomobile and Aviation

Course completion certificate

This is to cectify that Mr. /Ms. /s TARUN VISENU VARDHAN CHIRUMELLA, Roll No: 1601-
10-TH6-0052, has successfully completed value added course on Computational Fluid Dynamics for
Automobile and Aviation, organised by DEPT OF MECHANICAL ENCINEERING from 107 August
022 ¢o 11" Nov 2022,

D C'h ffr{;jjf.jﬁ.m é‘{?—’ CD ﬁh_-"'?? %%

Prod PV E_Ravindra BEeddy, Prof P.Ravioder Hedidy

{ Assistand Profeso Vi
Covrlinalor) (HOD of Mech. Engg, CEIT) {Principal}

T i S =

 HEAD
,noFESSOR & LEngineerinl
PR atol Wechanied e ciogy X
r!E!'-ﬂﬂmﬁqlp-,r. 1 fnstilte Eﬂﬁ-l 5. Telangah
'--'"‘Ll'i.”f:l 1]I-.|-:|e:a'ui'- 500 T

|'.I-||'l|f.||::|-I i



. CHAITANYA BHARATH]
| INSTITUTE OF TECHNOLOGY (A)

R [, i I, HnOhe b, "Bl -t B0 T, vt 1 el et B

_ 'ﬁ— | T B | e | ek | SR

A VALUE ADDED COURSE
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Computational Fluid Dynamics for Automnobile and Aviation
C'ourse completion certificate

This 12 to certify that Mr /Ms /Mrs THANDAVA SAT ROHITH ACHANTA, Boll Ho: 1604-18-756-
55, has successfully completed value added course on Compritational Floid Thmamics far Avtomohile
and Aviation, organised by DEPT OF MECHANICAL ENGINEERING from 15" August 2022 to

11%% Now 2022,

nr-ch-LL{ﬁ[l:ﬁi:‘r;:Lﬁﬂ: i éﬂ#{,

\ : . Prof P.V.E.Ravindra Reddy,
E'ﬂ"“g;ﬁ*l“d'*j;"t;ﬁmr (HOD of Mech. Engy, CRIT}

(P-Or—n, Eﬁ%

FProf P .Ravindes [iedods
(Principal)
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Computational Fluid Dynamics for Auntomobile and Aviation

Course completion cerfificate

Thiz is to certify that Mr./Me./Mre VDAY KIRAN ANNEPARTHI, Roll No: 1601-19-736-054, has
successfully completed value added course on Computational Fluid Thnamies for Automobile and
Aviation, erganited by DEPT OF MECHANICAL ENGIMEERING from 19 August 2022 o 11

Moy 2022,

Oy “rﬁll‘;,‘]:rfl - ;tgﬂ{a’, f

W Frel. P.Y K Bavindra Heddy,
(HOD of Meh, Engg, CETT)

[Assistant Professor
Croordinator)
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(Principal) '
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A VALUE ADDEL COURSE

01
Computational Fluid Dynamics for Automobile and Aviation
Course completion certificole

Thizs is to certify that Mr./Mas /Mrs VENKATESH LAKSEMT CATTI, Roll No: 1601-19-T88-055.
has suceesafully completed value added course sn Computational Fluid Dynamies fac Antomobile and

Aoniation, organised by DEPT OF MECHANICAL ENGINEERING from 10 August 2022 to 11t
Nov 2022.

Al .6y~
D;cjljﬁg_‘;lnﬁﬁﬂ &sf-’ i 9-%

Prof P ¥ K. Ravindra Reddy, Prof P.Eavioder Feddy
Assistant ;
e - lessor (HOD of Mech, Fngr, CBIT) (Principal]
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Computational Fluid Dynamics for Automobile and Aviation
Covwrze completion certificate

This is o ceetify that Me./Ma. /Mea X PRAVEEN KTUMAR, Roll Moo [807-12-726-508, hes succesa-
fully completed viulae added course on Computational Fluid Dynamics for Automobile and Aviation,
crganized by DEPT OF MECHAN[CAL ENGINEERING from 19*% August 2022 to 11 Mew 2022,
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(R gttt Porct Bk Prof P ¥ B Ravindrs Reddy,
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Prol.P.Ravinder Reddy
{Principal}
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Title of the value added course:

Computational Fluid Dynamics for Automobile
and Aviation

Code: CBIT/MEVO02
Duration; 30 hrs

(from 19-08-2022 to 11-11-2022)

Target participants. All UG students
Academic year: 2022 — 23

Outcome of the cour se;

This course will be useful for placements and will be helpful
in pursuing higher studies.
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Title of the value added course:
MATLAB for Mechanical Engineers

Code: CBIT/MEVO01

Duration: 30 hrs
(from 26-10-2022 to 19-02-2023)

Target participants. All UG students
Academic year: 2022 - 23
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Chaitanya Bharathi institute of Technolgy, Gandipet, Hyderabad
Departement of Mechanical Enginecring

Cirenlar
15002022

Sub : Value added courses of 2022-23 odd scmaster- Announcement,

To enhance the konowledpe im wvarious areas beyond curicolum  Yalue added course
recommendaed. In this regard the imerested studenls may repister for the same on or before 25-
{U8-2{K22. The course iz scheduled from 26% act 2022 to 19" Feb 2022,

The Izt ol courses;
Iy MATLAB for Mechanical Fngineers(CBITMME VD] }

For further inlomaation sontact coume coordinators.

Coybse coondinators:
17 MATTAE for Mechanical Engineecs{ CRITMEVO 1) ; kGurubrmabmam . Assistant
Professor MED, B4213778E2, gurubralunam mechigdchit.ac.in

Tt

i i
i f”
reAd]

Head

Mechanical Englheering Department

PROFESSOR _L'tl- HEAD
b partmant 2 Maghantcal Eng ..eenr_'._-;
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Gandipel, Hyderabad-500 n7E. Telanygana
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Departmant of Mechanical Enginaaring
Walue Added Course
{n
MATLAE FOR MECHANICAL ENGINEERS (CBIT/MEV01)

Obiective of the Coursa:

MATLAB gives Analyze data both numerically and slatistically, easily perform
iteratiens and conditional calcufations, Solve complex math problems, Plot and
vislalize data, Automate g lask or calculation

Intraduction:

MATLAR iz commercial software and a trademark of The MalhWorks, Inc., USA. It is
an Integrated programming system, inclading graphical interfaces and a large
number of specialized toolboxes, MATLAB 1= getting increasingly popular in afl helds
of scence and engineering. It provides an interactive envircnment with hundreds of
bruilt-in functions for tachnical computation, graphics, and animation, Best of all, it
also provides easy extensibility with its own high-level programming language. The
name MATLAE stands for MATmx LABorafory,

MATLAB's built-in functions provide excellent taols far linear dlgebra computatians,
data analysiz, signal processing. optimization, numencal solution of ordinary
arfferential equations (ODEs), quadrature, and many other types of scientfic
compulations. Most of these funetions use state-of-the-art algorithms. There are
functions for 2-00 and 3-0 graphics, as well as for animation. Alsc. who cannol do
without their Foriran ar C codes codas, MATLAB even providas an external interdace




to run those programs from within MATLAB. The user, howeavyar. is not imited to ths
built-in fupctions: =an write hls own functieng in the MATLAR languarge. once written,
these functions behave sl like the bult-in funcbons. MATLAR ‘s language is very
sagy to leam and to use. There are als0 saveral optional "oolboxes” available from
the developers of MATLAB. These toolboxes ara collechons of functions writlen for
epeclal applications such a3 symbolic computation, image processing, statistles,
controel system design, and negural networks The list of olboxes keeps growing with
tine, There are now more than 50 such toolboxes, The basic building block of
MATLAB s the matrix. The fundamental data type is the array. Vestors, scalars, raal
matrices, and complax malrices are all autsmatically handled a3 spacial sases of the
basic data type.

batlab in fact an industry standard for dala acquisition and malhematical modelling.
When it comes to mathemateal modeling in all Asrospace, Automobile. Control
systemn domain it is an industry slandard. Almasl in alt the 1Te, iSc, unvarsilies,
students and professors use 1L for research purpoges.

Mechanical Engingers reguirs MATLAE to analyse problems In basic engiregring
mechanics, vibrations, control system, statistics and dynamics of different circuits.
MaTLAE is probably the all-rounder tool for simulations, programming. graphs,
measurement & automation and siatisties for an enginaer. Here ara S0mMEe areas
where MATLAE and SIMULINK plays & vital role:-

Kinetics, Kinematics and cemplete dynamic systetn of Automotive suspansions. —
The toolbox consists of functions thal deal pnmarlly with homogeneous tramsfarms
and their Lie algebra, It has a set of functions lor interacting with setial link Kinarnatic

struclures.

Tharmal systems: — Thefmadynamics basad applicalions in automotive, asrospace
and industrial contrel. Thermelin is the thermedynamic and therma-chermical kool that
seamlessly integrate into the MATLAB and Simulink environment. Dne of the faature
is ta calculate raal gas behavior basad on the Pang-Robinson EOS.

Finle Element Analysis: = FEA deals with the stifness matrix. Manually assermbling
the matrix meght be hectle and Gme-conguming. MATLAE makes i gasier to

assemble te stiffness matrix, giving you timea to concentrabe on other domains.
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EIMULINK prowvides vanous models such as mechanical, hydraulic, thermzal and
isathermal liguld models, two phase flud modeks, das models, moist air model st
Ore can model the entire control of mechanical system using MATLAE and
SRAULINK, With MaTLAS 20, 30 and surface plots can 2lzo be created faster.
wWhether you are a thammal enginesr performing avto cycle sivulations or an
automabile enginaer doing vehicks dytamic simulalicn, MATLAB 15 easy and can be
used to do computalional project for every subject you learn. Hence, Machanical
engineers of Design and manufacturing fisld use MATLAR and Simullnk haavily. Yol
would be zupnsed to know that WMATLAB also forms the bazed for different CAD
software as well as designing software just like SOLDWORKS. As. it iz easiar o
learn and use MATLAB, it is widaly access/ble to the students in the form of free and
pald versions.

Automabion, core companias arg looking for mechanical enginears who can inteorate
their lechpical knowledge with an automation tool Mumerous jobr oppotuniies are
qualable for & mechanical angineer specialised n MATLAB. Algn, Software
sompanies ke Google and Facebook hira MechamcalThemmal angineers o ansUra
officient atgd safe thermal management of Iheir database andl cluster compubera in
their respactive companies.

industrial Automation and Machingry engineers uga Model-Baged Cesign i
MATLAR amd Simulink 0. Design and test maching contrels and suparvlsary
lagic. Run aulomabe tests on equipment functions, Desion artifidial intelligatca (Al)
algorithims for predictive maintenznce and aperations optimization.

Soma capabilities of MATLAB in Mechanical Engineerlng ars:

«  Etructurs! Analyzis

«  {omputational Fluid Dynamies

o Thennal Analysis

« Analysis of composite sUuciungs
« |ndustrial Production b2chnology
« Gontral systems
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Industriss

AeroldviztionfAuntamotive industries working with MATLABE:

MATLAS 15 extansively used in Defence, Space technalogy, Aerospace and
Automalile industries because of s application in modelling and finitz element
pralysis. If i= also used in Mass production industrias,

Companies ranging from automative, banking, and software implement the MATLAE
software. The [sts of companies in automaobive sector using the MATLAB Soffware

d Mg

v Valvo

a Jaguar

= Mercades

« BMY

A company from the software sactor includes:

& Adube Pholashop

All the Banking companias which invelve crunchas of calculations such as Citi Bank,

HOFC do implamant the concepls indirectly

Payscale.com survey confimns that the basic mechanical engineer salary with
MATLAE skils may wary from 5,00,000-580,000 per annum i India whila
intematiorally it begins from $40,000 per annum. The typleal Mathivorks Software
Engineer salary is £10,33,323, Hence, a B-tech degrae with a specific MATLAB skill
walld fetch a kot of job opportunities as well as highar studies apporunities.

Praraquisite;
1. C Prageamming, Basics of Engenesring Mathematics
2. Mo prior knowledge of Matlak is required. Basic computer lileracy is expectad.

Coume Qbjectlves:
1. To Impart the Knowledge to the students with MATLAE software

2. To provide & working introduction to the Matiab techmcal computing

anvinennent.

3. Toinlroduca students the use of 3 high-level programming languags, Mallab,

61



| Qutcoma of tha ¢ourse: After completion of course students will be able to

1. Programming Knowladge in Research and Developrent.
2. Tharmes of data analysis, visualization, and programming.

3. Scigntific preblem sokving with applicaions and examplas from Enginéanng,

Selacton criteria:

#  Students will be celecied based on their CGPA in 201 ratic (20 students per
COUrSe]

B Shedents has to give interview
» Based on perfarmance 20 students will be selechad.
Modalities of tha conduction of course:

# The ooursa of 340 hours planned to conducl during cotlege (fmings in Librany

perind.
B Interested Students has o apply for the ¢ourse

¥ Stpdents nesd {o zubmit all assignrents and Prasent real time caza slydy

durtng the courae as a project repor.

& Cartificate will ba issyed afler completion of the course 1 the students with
A0% attendance.

« Topics 1o be covered:

1. Baszics of Matiab and MATLAB Compilsr
The Matlab user interface
Working with Matlab dala types
Creating matrices and arrays
Qperators and control statemsnls
Using scripts and functians
Data impan and export
LIsing tha graphical featuras

2. Programmilng with simple examples —y
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LBIT/MEY UL YWith Effect Trow the Academic Year 2022-2023

Muodu]e-1

bladula.z

hedocdule=-3

Woslule-4 Matrices and Veclors, Mattix and Array Operations, Cliacacter strings, Conunamd-
Line Functions, -

Modulc-5 Using Built-in Funeticns, Saving and Loading Mate, Programming in MATLAR:
Seriprs snd Functions: Script Files, Function Files

Module-6 Apphcations: Linear Algebra, Curve Fitting and Toferpolaton. Mumerizal
Tntegration, Ordinary Differential Equatiens, Monlinear Algebraic Gyuations -

biodute-7 Ciraphics: Basic 2.1 Plots, Using subplot for Mulliple Geaphs, 3-0 Plols, 3-D
Sur(ace Oraphics

List of the Exereises-13H

1]

MATLAB FOR MECHANICAL ENGINNERS

Inztrucizon {Periods per week) 2 l'erioids
Duration of End Examination 3 [ows

Basics of MATLADB, MATLAB windows, On-line help, Lnputvutpe, File 1ypes,

General commands should remember. Add, mulliply. and expenentiation numbers,

use INgonometric tactions: and confrol seteen sulput with fonnai.-

Creating and Working with Arays of Mumbers, Crealing and Printing Simple
Plots, Wrile und execute a scnipt Gile, Write and cxecute a function filg.-

Amays and Matrices, Wocking with Anonymous Funwlions Symhbalic
{omputation, Iinponing und Exponine Data, Working with Files and Directorics.
Fublishing Feponts.-

Figure 1 shows u frame in which the structural members support the 5 ki load. The
load may be applied at any angle o (- 20F to + 907, The pins at A snd B need to be
designed 0 support the maximum force mransnilled to them. Wiie o MATLAR
propraem Lo plat the forces al A and B as & fimetion of o and God teir maximom
values and comesponding angles q.

300n

e
IE,

A

D

l— 7 i mam —— S 700 -

T
Figure. |
In figure 2. the spring is unslretched when o = ¥ and & is the spriog constanl, Write a
MATLAD program to corpule and plot the nuss m cormesponding o equilibiom as a
function ol v [or vatues of o from OF to 90" Find the value of cortespanding o
equilibiurn m=2.5kg, Given R = 210 mm,d = 50 i and k — 1,2 T/ m.

i

iH

211

il

JH

iH

2H
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B

Figurs. 2
Figurs 3 shews a erank shaft mechamizm where 3 couple b i applied ta the crank A0
tn maintain the equilibrium af the system. The fovee applied to the system is F. Write
a MATLAD prozran to plot she ratio of BF as a fanction ol crank angle o from 0 to
184+ deprees, Criven 2= 50 mm and 4 = L5l mm. Detzmning the value of erank angle
o for which the ratic M/ is maximom and the corresponding value of MYE.

14

Figure 3
Figzore 4 shows wile pulley system where the cosfficiant ot frctioh berween cable
ARCD and the pulley varies between [ and 1160, Wnte 2 kLA TLAD propram t
determing, (ap the values of o for the sysiem 0 remem o equilibrium {b) the reactuns
at A and 3 (e) Plot @ 8% a function of the coefficient of friction.

D S B e e

&

aoM

Figure 4
Figore 5§ shows a safety bumper placed at the end of 4 raceirack 1o stap out-of-control
wohicles. The force that the bumper applies to e vehicle is given by F= Kyt (x+ 1)
where K = 32 Kg=s/m3 (o congtant} x = displacernent ot the ront edpe of the bumper
v = velogite af the front edge af the bumper. A vehicle of mavs 2000 kg hits the
bumper at & speed of | kmeh. Write a MATLAR program to determine and plot the
velocily of the vehicle as a fungtion ol x for Q= x = 5m.

= —ax ;

e A e A 3

Figums 5
A 5 ko Blogk is attached to A cuble and to @ spring us shown in Fig- 6. The constant of
the spring iz k= 3 kMN/Am and the tension in e cable i 30 N, When this cable ¥ cut.
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(a) derive nn expression for the velocity of the block as a function of 2 displacement
x. (1) determine the maximum displacement x m and the maximum spead v w, ()
plot the speed of the block as a function of x for 0 < x < xm.

L}
I_L
Figure 6
7 Figuee 7 shows he slider crank mechanfsm. Write a MATLAB program thal
caleulates and phits the position, velocity and acceleration of the piston for one full

yovolulion of fhe crank. Assume (it the crank is rotating ai 2 consiant speed of 330
rpm. Given radius of crank = 125 mm and radius of crank shafl — 250 mim.

" Figure T
5t Write 2 MATLAB script for plolling (a) the mn-dimension ul response magnitude for
a system with hamomcally maoving bage shown o Fig, § (b} the response phase o le
for svstem wil hanuonically moving s,

()
t

5

R A

Figure &

a1 Rectangular fin of uniform sross section, with width of 18mm end thickness ol Jmim
and leneds of 146 mm is atvached o the wall with surface temperalute of 32401 The
fit, iz made of materzl with thermal conductiviey of 3¢ w/nk. The anbient aie
Lemperatuee is 24°C and the convection heat innsler coefiicienl of 13%Wm k-
L- { Plot 1 the temperature vaciation for the Jallawing oundacy condition
a= [nfinitely long fin, b- Adiabatic fin tp, ¢- Convegtion [eon 1he fin tip.

2. Find the temperature at the midpoint of the fin length

3 Find the heattransfer rate,  4- Find the lin ctficiency
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This is to certify that Mr./Ms./Mrs Akumalle Nimish Bhargay, roll Num-
ber 160121736010, has sucessfully completed value added course on "Mat-

lab for Mechanical Enginesrs", organized by Department of Mechanical
Engineering from 26% Qct 2022 to 19* Feb 2023,

K.Gurubrahinam ——"‘"‘Y‘J ” |

. Prof.P.V.R.Ravindra Raddy, Prof. P Ravinder Reddy |
(mé::;jﬁ-ﬂf:;mn (HOD of Mech. Engg, CBIT) (Principal)
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Thiz is to certify that Mr. /Ms /Mrs Neelamn Nondht |, roll Number
160121786045, has sucessfully completed value added course on "Matlab

for Mechanical Enginccrs", organized by Department of Mechanical Engi-
neering from 268 Oct 2022 to 19 Feb 2023,

Aoid & m’“’"b‘%"ﬂfo%
K Gurubrahmam /__:lr{_"

(Assistant Profsssor Prof . P.V.R.Ravindra Reddy, Prof.P.Ravinder l::,f.-nﬂ*:lj_uj
Coordinator)  (HOD of Mech. Eneg, CBIT) (Principal)
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This is to certify that Mr./Ms./Mrs V.Vinay rgj, roll Number |
160121756058, has sucessfully completed value added course on "Matlab |
for Mechanical Engineers", organized by Department of Mechanical Engi- |
neering from 26%% Qct 2022 to 19%* Feb 2023 ‘
oy shldy C-Or—m =% |
K. Gurubrahinam : . i
(Assistant Profsssor Prof.P.Y R.Raxindra Reddy, Prof.P.Ravinder Reddy,
Coordinator) {HOD of Mech. Engg, CBIT) (Principal ) r
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This is to certify that Mr./Ms./Mrs Anvithe Kolapataps , roll Number
160121736071, has sucessfully completed value added course on "Matlab

for Mechanical Engineers", organized by Department of Mechanical Engi-
neering from 26" Qct 2022 to 19" Feb 2023. f

. i-i
S Rl O -Biny
K.Gurubrahinam 7’—4" ‘2904%% -

{ Assistant, Profsssor Prof.I ¥V .R.Ravindra Reddy, Prof.P.Ravinder Reddy.
Coordinator) ' (HOD of Mech. Eneg, CBIT) (Principal)
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This is to certify that Mr./Ms./Mrs Pabbu. Omsri, roll Number |
160121756082, has sucesstully completed value added course on "Matlab
for Mechanical Engineers”, organized by Departmoent of Mechanical Engi-
neering from 26 Qct 2022 to 19" Feb 2023,

(Hii:;:l} Ii:?:l,-_.T;En;r Prof P.V.R.Ravindra Reddy, FProf.P.Ravinder HH.I{J]TL

‘Coordinatory 0D of Mech. Engg, GEIT) {Principal} |

— T e - |
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This i to certify that Mr./Ms./Mrs V CHATURYA , roll Number

160121736085, has sucesstully completed value added course on "Matlab |
for Mechanical Engineers", organized by Departiment of Mechanical Engi- |
f

neering from 26% Oct 2022 to 19** Feb 2023

Ty

K. Gurulirahmam
{ Assigtani Profeasor,
Coordinator)

S

Prof P.V.R.Ravindra Reddy,
(HOD of Mech. Engg, CBIT)

Prof P.Ravinder Rﬁd[h"’l
(Principal) b
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This is to certify that Mr./Ms./Mrs Abfulmateen Manzoor Almed |, voll
Number 160121786085, ha& sucessfully completed value added course on
"Matlab for Mechanical Engincers", organized by Department of Mechan-
ical Engineering from 26** Oct 2022 to 19** Feb 2023.

£ *igd_,_{y_, @'@V-"%%‘zé

(ﬂlii:ar::i]?rh;il’]ezir Prof PV R.Ravindra Raddy, FProf P.Ravindex H.&cld.‘r'f
Coordinator) ~ (HOD of Mech. Engg, CBIT) (Principal) |
HEAD "
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This is to certify that Mr./Ms. /Ms B KRISHNA MOURYA , roll Number
160121756091, has sucesstully completed value added course on "Matlab |
for Mechanical Engineers", organized by Department of Mechanical Engi-

neering from 26 Oct 2022 to 19 Feb 2023.

Prof.P.V.R.Ravindra Reddy,
(HOD of Mech, Engg, CBIT)

{ LYy
K Gurubrahinam
{ Assistant Professor,
Croordinator )

- |

C:’ﬂ‘v’*ﬂ?%ﬁ%

Frof P.Ravinder Raddv
(Principal) '
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This is to certify that Mr./Mas. /Mrs GANGARASU SAIRAM , voll Number |
160121756101, has sucessfully completed value added course on "Matlab |
for Mechanical Engineers”, organized by Department of Mechanical Engi- |
neering from 26 Oct 2022 to 19°* Feb 2023. |

D, éﬂ'gﬁ/ C‘?-@‘r—;':;?'é |

( ;?;;‘:"Pﬂi;r Prof.P.V.R.Ravindra Reddy, Prof. P.Ravinder Reddy

Coerdinator) (HOD of Mech. Engg, CEIT) {Principal]
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This is to certify that Mr./Ms./Mis Jayesh Reddy, roll Number
160121736107, has sucesshully completed value added course on "Matlab |
for Mechanical Engineers", organized by Department of Mechanical Engi- |
neering from 26" Oct 2022 to 19** Feb 2023.

‘ |
P rhotly POyl |

{Agsistant Professor Prof.P.V.R.Ravindra Reddy, Prof. P.Ravinder Reddy
Coordinator) ’ {HOD of Mech. Engp, CEIT) (Principal)
== : R mm—— e e = S SRS = s eI T
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This iz to certify that Mr./Ms./Mrs Mummaka Bafa Sai Srinandan . roll

Number 160121726115, has sucessfully completed value added course on |
"Matlab for Mechanical Engineers", organized by Department of Mechan- |
ical Engineering from 26 Oct 2022 to 19 Feb 2023. |

=" A @-%%g«%
K .Gurubrahinam /—j—/ -

: Prof PV R.Ravindra Reddy, Prof.P.Ravinder Reddy,
Msﬂ.::;i:ﬁf ™" (HOD of Mech. Engg, CBIT) {Principal)

= —
—_— —_ — —— e G m

e———

S I = S— == TT=TE fo——




78

T

) RANRRANENY e A/

RESEARTH,
. < Kokopetiveqe), Gasdipel Hporabed, THasgme 00073, wewobitaom | [MHOVATHOMN AHD

—. — — EDUC ATIOM
S R TR | @ | S |l | years

This is to certify that Mr./Ms. /Mrs Pranecth Chary Kemmari , roll Num-
ber 160121736122, has sucessfully comnpleted value added course on "Mat-

lab for Mechanical Engineers”, organized by Department of Mechanical |
Engineering from 26" Oct 2022 to 19** Feb 2023.

- Ry Corine

I Gurubrahimam

(Assistant, Professor Prof.I"V.R.Ravindra Reddy, Frof.P.Ravinder Reddy
Coordinator) ’ (HOD of Mech. Engg, CBIT) (Principal)
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This is to certify that Mr./Ms./Mis Achyuth Karthikeya , roll Number
16001 21756127, has sucessfully conpleted value added course on "Matlab

for Mechanical Engineers", organized by Department of Mechanical Engi- |
neering from 26 Oct 2022 to 19" Feb 2023,

! Fhid CO—na=wz

e — —

Fhegd.
( ;?;;:f ‘;fﬂfiir Prof.P.V.R.Ravindra Reddy, Prof.P Ravinder Reddy!
Coordinator) | (HOD of Mech. Engg, GBIT) (Principal)
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This is to certify that Mr./Ms./Mrs RUBENDRA,

44

YErs

roll Number
60121786304, has sucessfully completed value added course on "Matlab

80

for Mechanical Engineers", organized by Department of Mechanical Engi-

@-@r‘;%?’é ‘

Prof. P Ravinder Hﬂld"r

neering from 26" Oct 2022 to 19°* Feb 2023.

rhebly

K- Gurubrahinaim Prof.P.V.R.Ravindia Reddy,

Assistant Professor,
{ Coordinator) {HOD of Mech. Engg, CBIT)

—_— s = = T

(Principal)
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This is to certify that Mr./Ms./Mrs Regulla Saidheerai , roll Number
66121756308, has sucessfully completed value added course on "Matlab

for Mechanical Engineers", organized by Department of Mechanical Engi-
neering from 26" Oct 2022 to 19** Feb 2023. i

S ly . COmey |

( Lif;‘f ?2:;:1[ P1of.P.V R.Ravindrs Reddy, Prof.P Ravinder Reddy
Coordinator) | {HOD of Mech. Engg. CBIT) {Principal}
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This is to certify that Mr./Ms./Mrs AKINAZELLY SHARAD VAMSHIL
roll Number 60121736309, has sucessfully completed value added course |
on "Matlab for Mechanical Engineers", organized by Department of Me- |
chanical Engineering from 269 Oct 2022 to 19 Feb 2023,

. i . | |
{Alisg::i? Professor,  P196PV.RRavindza Reddy, Prof.P.Ravinder Reddy
Coordinator) ’ (HOD of Mech. Enge, CRIT) {Principal) '
S SIS R e — .
AR
& th\n‘ﬂ‘“ ,
IrDF :SEEETE;TI&E“I' E:‘g.mﬂlm;;\a
I a*l-"rl.f i gl W ¥ it q‘lq,’[’:r--li gl
'-"; b ""W:I.:.Ta ey
.:;J-:i".".*-'l-""“" i



83

o —_— s - _ - ———————— e —— — e m—

37 |
&% CH YA BHARATHI | |
vy %sfﬁ[u-%ﬁr TECHNOLOGY (&) | ST 4 4 |

y IO AT ARD
Hoolcampesll i Mg . Gl vl | o, - ciumraiacierd, Tl il ki BRNRN T, waany el pp i | EDLE ATOMN
[ e = = Fopm tmmrin
& | W

T @ | mze |l | yedrs

NETTUTE O TR TR0

This i3 to certify that Mr./Ms./Mrs BODIGE NITHIN, roll Number
601217863819, has sucessfully completed value added course on "Matlab
for Mechanical Engineers", organized by Department of Mechanical Engi-
neering from 26 Oct 2022 to 19" Feb 2023.

( ;ﬁfg:f’}f:g;i:;t Prof.P.V.R.Ravindra Reddy, Prof.P.Ravinder Reddy
Goordinator) ‘ (HOL of Mech. Enge, CEIT) (Principal)
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This is to certify that Mr./Ms./Mrs HARISH , roll Number 60121756511,
has sucessfully completed value added course on "Matlab for Mechanical
Engineers”, organized by Department of Mechanical Engineering from 26%

Ot 2022 to 198 Feb 2023,

Prof. PV R.Ravindra Reddy,
{HOD of Mech, Eneg, CBIT)

P

K- Gurabrahnam
{ Assistant Professor,
Coordinator)

@'@L’""‘b%‘%%
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Prof.P.Ravinder Reddy

[ Principal }
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This is to certify that Mr./Ms./Mrs Vadlomant Jyotindre Adstye , voll |
Number 160121736514, has sucessfully completed value added course on |
"Matlab for Mechanical Engineers”, organized by Department of Mechan-
ical Engineering from 26% Qct 2022 to 19 Feb 2023,

i o0 |

i » i
(Assistont Profosey, 1oLV R.Ravindsa Reddy, Prof.P.Ravinder Reddy!
' (HOD of Mech. Engg, CBIT} (Principal) |
Bt R ——— -
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This i3 to certify that Mr. /Ms. /Mrs Akshitha , roll Number 1601217365185,
hag sucessfully completed value added course on "Matlab for Mechanical |

Engineers®, organized by Department of Mechanical Engineering from 26
Oct 2022 to 19** Feb 2023.

L Aol @-5‘0*49:%5% |
K.Gurubrahimam Lot

( Assistant Professor Prof E.V.R.Ravindra Reddy, Prof. P Ravinder Reddy
Coordinator) ' (HOD of Mech. Engg, CBIT) [Principal]
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This iz to certify that Mr./Ms./Mrs T sird chandhen |, roll Number
160121756518, has sucesstully completed value added course on "Matlab
for Mechanical Engineers", organized by Department of Mechanical Engi-

neering from 26 Oct 2022 to 19t Feb 2023,

K. Gurubrah -mm —’—';L—

{ Assistant Professor Prof.P.V.R.Ravindra Reddy,
Coordinator) * {(HOD of Mech. Engg, CBIT)
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Prof P.Ravinder Reddy
| Principal )
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This is to certify that Mr./Ms. /Mrs Kethevath Nithin Rathod, roll Number
160121756321 |, has sucessfully completed value added course on "Matlab

for Mechanical Engincers", organized by Department of Mechanical Engi-
neering from 26%* Oct 2022 to 19" Feb 2023.

dudy  COmeig

Prof.P.¥.R.Bavindra Reddy, Prof.P.Ravinder Raddy
(HOD of Mech. Engg, CBI'T) {Principal)

K.Gurubrahmam
(Agsistant Professor,

Coordinator)

s, o W g R S e S ] )L et W A A WS L e L e B R e e T



8. CHAITANYA BHARATHI |
il INSTITUTE OF TECHNOLOGY (A)
= Wmhp},wmﬁnmmmmmmnmm

89

e T T T—

SO RAWITIED T
FESEARCH,

I ATH N AM}
EDLICATION

YEars

This is to certily that Mr. /Ms. /Mrs KUNDE SHANMUKHA , roll Number
160121756320, has sucessfully completed value added course on "Matlab
for Mechanical Engineers", organized by Department of Mechanical Engi-

neering from 26% Qct 2022 to 19%* Feb 2023.

(D sholly_
K. Guiubrahinarm Prof.P.V R.Ravindra Raddy,

{ Assistant Professor, (HOD of Mech. Engg, CBIT)

Coordinator)

o —r - = N ——————y

—

@*@Hwﬁ'fﬁ%

Frof.P.Ravinder Reddy
(Principal}) |




Title of the value added course:

MATLAB for Mechanical Engineers

Code: CBIT/MEVO01
Duration; 30 hrs

(from 26-10-2022 to 19-02-2023)

Target participants. All UG students
Academic year: 2022 — 23

Outcome of the cour se;

This course will be useful for placements and will be helpful
in pursuing higher studies.
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