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(Effechve for the students stn’dy{ng 1 year frem th '
Academlc Year 2{){)2-2003 and onw 'rds)

_ il ali the -academic’ Fequi ments f_or the award of the.' i _:
e w1t_hm e1ght academxc years from the year of then: adrmssmn, shall forfcn:- R

ecialization for the |~

10, Eiectromcs and Computer Engmeenng ;:_ :_ -
i ll Eiectromcs and Control Eng:neenng '-/ L
202 Eiectromcs and Instmmcntauon Engmeermg s

g '_'.._'13 E]ectromcs and Teiemaﬂcs Engmeenng-':




: 4

14. Information Technology "

15. Instrumentation and Control Engineering 4
16. Mechanical (Mechatronics) Engineering {_—"
17. Mechanical (Production) Engineering y__~"

18. Mechanical Engineering

19. Metallurgical Engineering e

20. Metallurgy and Material Technology

and any other courses as approved by the authorities of the University from time to time.

4. Credits:
Semester Pattern Yearly Pattern
Periods/week Credits Periods/weeks | Credits

Theory 04 04 03 06
Practicals 03 02 03 04
Practicals 06 04 06 08
Project 08 08 - -

=5, Distribution and Weightage of Marks:

1A

iii.

The Performance of a student in each semester / 1 year shall be evaluated
subject-wise with a maximum of 100 marks for theory and 75 marks for
practical subject. In addition, project shall be evaluated for 200 marks.

For theory subjects the distribution shall be 20 marks for internal
Evaluation and 80 marks for the end- examination.

For theory subjects, there shall be 5 objective type tests for a duration of
20 minutes each during the semester. Each test shall contain 20 objective
type questions for 20 marks. The best 4 tests will be considered for
awarding 20 sessionals marks. For the 1 year class which shall be on
yearly basis, there shall be 6 tests of the same duration and weightage as
mentioned above. However, the performance in the best 4 tests will be
considered for awarding 20 sessional marks.

For Practical subjects there shall be a continuous evaluation during the
semester for 25 sessional marks and 50 End Examination marks. Of the 25
marks for internal, 15 marks shall be awarded for day-to-day work and 10
marks to be awarded by conducting internal lab test(s). The end
examination shall be conducted by the teacher concerned and another
member of the staff of the same department of the same institution.

For the subject having design and / or drawing, and estimation, the
distribution shall be 20 marks for internal evaluation (10 marks for day-to-
day work and 10 marks for internal tests). There shall be two internal tests
in a semester and the better of the two will be taken into consideration.
However in the 1 year class, there shall be three tests and the best two will

I

vi.

vii.

Viii.

be taken into consideration for a maximum of 20 marks. The End
Examination shall be for a total of 80 marks.

The Engineering Drawing Practice Course wherever offered is to be
treated as a practical course. Evaluation method adopted for practicals
shall be followed here also.

Out of a total of 200 marks for the project work, 40 marks shall be for
Internal Evaluation and 160 marks for the End Semester Examination. The
End Semester Examination (viva-voce) shall be conducted by a board of
examiners consisting of Guide, Head of the Department and an external
examiner. The evaluation of project Work shall be conducted at the end of
the IV year. The internal Evaluation shall be on the basis of two seminars
given by each student on the topic of his project.

Laboratory marks and the sessional marks awarded by the college are not
final. They are subject to scrutiny and scaling by the University wherever
felt desirable. The uniform distribution of awarding of sessional marks and
Laboratory marks will be referred to a Committee .The Committee will
arrive at a scaling factor and the marks will be scaled as per the scaling
factor. The recommendations of the committee are the final and binding.
The laboratory records and internal test papers shall be preserved in the
respective departments as per the University norms and shall be produced
to the Committees of the University as and when they visit the college.

Attendance:

1.

ii.

iv.

vi.

vil,

A student has to put in a minimum of 75% of attendance in aggregate of
all the subjects for acquiring credits in the 1 year and / or each semester
thereafter.

Condonation of shortage of attendance in aggregate upto 10% (65% and
above and below 75%) in each semester or 1 year may be granted by the
college Academic Committee.

A student will not be promoted to the next semester unless he satisfies the
attendance requirement of the present semester / 1 year.

Shortage of Attendance below 65% in aggregate shall in no case be
condoned.

Students whose shortage of attendance is not condoned in any semester / 1
year are not eligible to take their end examination of that class and their
registration shall stand cancelled. They may seek re-admission for that
semester / 1 year when offered next.

Condonation of shortage of attendance as stipulated in 6(ii) above shall be
granted on genuine and valid grounds with supporting evidence.

A stipulated fee shall be payable towards condonation of shortage of
attendance

111




Mrmmum Academlc Requlrements

L 'attendance reqmrements mentloned n 1tern RO 6

L total of the mternal evaluanon and end exammat:on taken together

v forfelt the seat 1n eeurse and his seat ‘shiall stand cancelled

: 'sapplementary exarnmatmns of I'year and from the regular exarnmatten of

e 'exarrunatton ornot:’

A student shiall: be. pre :

exarmnatmns

o a‘.‘-' Two regular ancE two supplernentary exammatlons g :
b Tweo regalar and I Supplementary examinations of I year I Semester

SR _'Semester
d. One regular III year[ semester exammatwn

iHe has niot cleared any dugs to the Institation / Hostel; -
A Case: of dascrphnary acnon agamst h!m s pendmg dlsposal

g The follewmg aeademrc reqmrements have to be satssfsed in addmon to the _'

A tudent shall be deemed ta: have sattsﬁed the’ 1'mmrnur,n deademic

G requrrements ‘and ‘eartied the credits’ alletted to each ‘theory or practical:
desigri or: drawing sithject:or pm}eet if e secures not:less than. 35% of. -
marks in the end éxamination: and: minimum of 40% of ivarks in the sum: S

: A student shall successfully complete all the I year subjects from 3 regular-'
 Consecuitive ‘gxamindtions’ and' 3 supplementary coiisecutive exammanons._" '
CLUofE year fror the date of. adrmsswn If he has fafled to do so he sha!l

Cstadent shall be promoted from’ II to I year oraly 1f he fulﬁls Ehe--f :
-._aeademlc requrrernents ‘6F 56 credity” from-the! consecuuve regu]ar and:

. T¥year 1 semester. ;rrespectwe' of whether “the candrdate takes the D

5 passes all the subjects of year and fulﬂls the aeadermc 1equ1rernents of
total: 100 ered1ts (mciudmg 56 credlts of I year) from the followmg:;

3 c Ohe ‘regufar: arld One Supplementary exarmnatlons “of . H year IIi_'_ '

57 Course pattern. : : ' TR A S o I,
i, The entire course of study is of four academlc years The ﬁrst year shall be R
S on yearly pattern and the: cond tlnrd and fourth years o' semester- .
" pattern:: i :

- at it or Has failed in:the exarmnanen may appear for that sub]ect at the L
. suppiementary exammauon : : ARSI

). Award of Class

. “programme and:is ellg1ble for the award of B.Tech Degree he shall be pIaced in
- one of the followmg four classes LR G s EHSA

Re :'_Fn'st Class w1t31 Dlsuncnon [ _
Below 0% buttiot:: [50

g F1rstclass o _ b R
“F LR - legs than 60%. | | From the aggregate, [ "
-'Second Class Be]ow 60%; but not| ‘marks secured for

¢ fess tham 50%: 00 [0 Zl:zeredits;'_-:__:'. SRR
Be!ow 50% but not-i S
less than 40%

3 Pas's_ qass._ T

' (The marks it mtemaI evaluatlon and end exammatmn shal] be shown separately
B in the marks memorandum) g R

'_ Mimmum Instructmn Day s R
. The minimuni instruction for ‘sdch semester /1 year shall be 90/ i 80 wurkmg days-: S
B 3:exclud1ng exammations days . RER C

There shall be no: place transfer wrthm the -onstatue : olleges crf Jawaharlal_:

Nehru Technologtcal Umvers:ty for B'{‘ech Regula

o anterpretanon : ; :
“In the case of any deubt or ambigurty-m the mterpretaﬂon o_ abov_ rules thej_' e
decrsron of the Vice-Chaneellor is ﬁna} Lo L

s "I‘he Umvers1ty may ehange or artiend the acadermc regulatrons of sylla!n at any
- time’and the changes or amendments tnade shall be apphcable to all: the students
S _w1th effect from the dates nonﬁed by the Uruversrty : B

i oA student ehg:ble to appear for the end exammatmn ina subject but absent"E i

After a student has sat1sﬁed thie requtrements prescnbed fer the complet:on of the : : ROL

"There shall be 1o, branch transfers after the cempletron of adnussmn process' I

FDHICCC and PG G




AWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY
i HYI)ERABAD

Academm Regulatmns for
B Teeh (Lateral Entry Scheme)

(Effectlve for the students gettmg admltted mto II year frﬂm the _ o
S Academle Year 2003-2004 aud onwards}' )

: F Pro grarnme (Regu]ar) for the award of the degree

B Students who fall o, fulﬁ[l the requ;rements for thie’ award ef the degree ini 6
_'_'eonsecetlve academtc years from the year of adm.lssron sha]l forfelt their seat.

o 8 3. i ._ i The same attendance reguldtwns are to be adopted as that of B Tech (Regular)

' ';' Promotlon Rule

o academzc requ:rements of 44 crechts from the: followmg exammat:ons

'_ -Two regular anc! one supplementary exammauons of II yearI Semester '

One regu[ar HI year I Semcstcr exarmnatmn

s AWard 'of'Cléss,"' '_

i : -":m oue of the followmg four: classes

‘L f__.i'I_YearB Tech. AE

i l 3'-The students have {o acqusre 156 cred]ts from II to iV year of BTech o

Bl |E
A student Shdﬂ be premoted from thlrd year . feurth yedr only i€ he fulﬁlls the -

One regu%ar and one supplementary exammat:ons of II Yea: H Semester : =

G After a student has sausﬁed the requlrements prescnbed fdr the compleuon of the_ B
-"._.programme and is eligible for the award of: the B Tech Degree he__shali be placed .

F1rst Class w1th D1stmct10n '70% and above TR RN LS LR
O Plrst ciass S | Below 70% but not Fro'm the aggregate L
D SE "5'less than 60% "~ | marks secured for |
'_'Second' Cla'ss-_--i' - | Below 60% butnot. ;' 156 credits. £
Dol | fess than 509 (:e IIyeartoIVyear)
i [ Pass Class: s . | Below S0%: butnot
BRI lessthan40%

m the m‘zrks memerandum)

v

(The marks in mternal evaluatlon and end exammahon shall be shown separate[y

A]l other regulatrons as dpphcable for B Tech Four—year degree course (Regular) o
. __'w:ll Hold good for B Teeh (LES): S . ST

e o MO e 2992-2003
- __-JAWAHARLAL NEHRU TECI-INOLOGICAL UNIVERSITY
: HYDERABAD o

AERONAUTICAL ENGINEERING
- COURSE STR[}CTURE
Notatlon AE Aeremautlcal Engmeermg i

SUBJECT

ENOL[SH Qe
) MA’I‘HEMATICS 1

023 | ENGINEERING PHYS!CS

024 | ENGINEERING CHEMISTRY B
" | ENGINEERING MECHANICS - i’
_ ' INTRODUCTION ro C()MPUTERS:' S
o _"ENGINEERING GRAPHICS R

ENGlNEERlNG PHYSICS LAB..
FUELS AND LUBRICANTS LAB
| comPUTER LAB:
‘WORKSHOP -

'enry perlods per week IR
ractical/Drawing permds per week
Total Credlts for the sub]ect




e 3'.‘JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY

o -..II YearB 'I‘ech AE 1 Semester

' .:AERONAUTICAL ENGINEERING
COURSE STRUCTURE

2002 2003

: : : S S 2002_2003
JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY'

: 2 HYDERABAD
i YearB Tech AE 11 Semester S

AERONAUT{CAL ENG!NEE_ G
- COURSESTRUCTURE

T SUE.IECT RS

8 '_ AEZ]Z]_-"_ _
EZ]ZZ'

lAE2 -
_A]_E__2_1__2§._35__.
CHAE2126

: DATA STRUCTURES THROUGH c
. "MECHANICS OF sou:os SR
:'MECHANICS OF FLUIDS i

DATA STRUCTURES LAB

lap2iaz |
AE2] .MECHANTCS OF SOLIDS AND FLUID MECHANICS LAB.

MATHEMATICS Il

MACHIN'E DRAWING
FUNDAMENTALS OF AERONAUT[C :

Sl orol e e

Tad
-
[3=)

_MATHEMATICS m L
'AERODYNAMICS I____ Gl
223 | ENGINEERING THERMODYNAMICS i
224 .| ELECTRICAL AND ELECTRONICS ENGINEERENG'
 AEROSPACE MATERIALS L o
"KINEMATICS OF MACHINES e

27 CAD LAB : S
- _ELECTRICAL AND ELECTRONICS LAB 3

_.-_TbTAL.:Z_'_.__. —




lII YearB Tech AE 1 Semester

| JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY

HY})ERABAD

AERONAUTICAL ENGINEERING
' COURSE STRUCTURE L

2002- 2003

SUBJECT

TcovE
| AE3121
Lo [AESIZZ
e | AE3123"
| AE3124¢
AE31250
| AEdize

:AIRCRAFT PRODUCTION TECHNOLOGY
':A}RCRAFTPERFORMANCE I
ABRODYNAMICS - 11 : S
| WIND TUNNEL TECHNIQUES R
'AIRCRAFT STRUCTURES - I
-'_AEROSPACE PROPULSION t

AIRCRAFT PRODUCTION LAB, S
3AERODYNAMICS LAB

e |
- LAE3128:

o aio ool

=1

Ty

'-T_O-T_AL. I

~#le [0 (8]

-HI Year B. Tech AE H Semester

AERONAUTICAL ENGINEER[NG
: COURSE STRUCTURE S

WAHARLAL NEHRU TECHNOLOGICAL tJNfVERSITY

2002-2003

1 stjinECT -

| ARCRAFT STABIL!TYANDCONTRO

| AIRCRAFT STRUCTURES : 11

. | ABROSPACE PROPULSION - I
i ":COMPUTATEONAL AERODYNAMICS I

| HiGH SPEED AERODYNAMICS '
; _ROCKETS AND MISSILES

_ -'AIRCRAFI’ S'I‘RUCTURES LAB

. AERO ENGINE REPAIR AND MAINTENANCE LAB; e

oS Tbmt;.




IV Year B. Tech. AE 1 Semester '

HYDERABAB

AERONAUTICAL ENGINEERING
COURSE STRUCTURE

2002-2003

JAWAHARLAL NEI—IRU TECHNOLOGICAL UNIVERSITY

YearB Tech AE II Semester

'CODE ':'

SUBJEC'P

.'AE'4I21 :

AE4123:

AE 4128

: THEORY OF VIBRAT{ONS AND AEROELAST{CITY ' ": o

| AIRCRAFT DESIGN PRACTICE E
"COMPUTATIONAL AERODYNAMICS II :
3: ATRCRAT—T SYSTEMS AND INSTRUMENTS L

: -'AE4122 :

_ :_ELECTIVE 1
AEAIZS "EXEERTMENTAL STRESS ANALYSIS
-AE4s:zsf
AB 4127, L
4128 | COMPOSITE MATERIALS AND STRUCTURES
‘| AE4129 | ;]NDUSTRIAL AERODYNAM]CS I
i _ELECTIVE 1
AB4130:
AB4I3E |
A

©PAB4133
lAE4134 |

AE4135.

“AVIONICS
:__SPACE TECHNOLOGY

DESIGN A AND DRAPTING '

' PROPELLANT TECHNOLOGY
:FLIGHT TRAINING AT LiT, KANPUR
COMI’U‘I‘ER iNTEGRATED MANUFACTURING

AIRCRAFT STEMS‘ LABORATORY L
] COMPUTATIONAL AERODYNAMICS LABORATORY

APPROXIMATE METHODS FOR STRUCTURAL MECHANICS

= 5o o

e e sss

e
0.

Yoo e eielih

e

Se R

P

- HY DERABAD

a5 AERONAUTICAL ENGINEERIN'

) 'ETNITE ELEMENTMETHODS"
2| CRYOGENICS

3 'A[RCRAETDESIGN . : 4

24 | CREATIVE, INNOVATION AND NEW PRODUCT DEVELOPMENT alolola

5 _SPACE MECHANICS : 4|

"ELECT:VE_-.IV AR £
| FATIGUE AND ERACTURE"MECHANICS

28 .:HELICOPTER AERODYN MICS
29 | HEAT TRANSFER
| AEROELASTICITY

TR R AR

[ | PROJECT & SEMINAR -

VISCOUS FLOW THEORY

TToTAL

L AB4136:

'I'OTAL

S L Gt 2002_2003?
___AWAHARLAL NEHRU TECHNOLOGICAL UNIVERSIT S




G o 2002- 2003 °
__'_--JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY

|  HYDERABAD =
- 3-0-6

' 'I YearB Pech. AE. AEIOZI

. ENGLISH
'.F (Common toal branches)

Z The fol]owmg text books of Enghsh dre prescribed for 1B 'I'ech ‘class of all branches in
.. the: College$. of: Engmeenng ‘and- Technology - affiliated, to JAWAHARLAL NEHRU
- TECHNOLOIGAL UNIVERSITY; HYDERABAD: The exerciscs given are expected. | to.

e covered by the" teacher i the- classroom;, the objecuve of the course bemg the_'

development of hngulstxc Skl“S of the leamers SEREE

1 A textbook of Enghsh for Engmeers and Technologles OL
' Mastermmds OL - : _

"1 Energy Umt 3 Altemat;ve Sources (from a textboo of Enghsh for Engmeers and'

."Technoioglsts, OL):~
2 J agad:sh Chandra Bose, (a proﬁle from the Traxl Blazers m Mastermmds OL)

_-'-_Technologlsts OL) : .
Chandrasekhara: Venkata Raman (a proﬁle from the Wori of Flgure

'-.'Mastennmds OL) ST

- Engineers and 'E‘echnoioglsts OL).
2 B S Bhamagar (a profile from Lhe Insutuuon Bullders in Mastermmds, OL)

| '-UNIT —Iv S

il : Technnologlsts oL} :
2 Horm Iehangzr Bhabha (a proﬁEe from the New Age in Masterrmnds, OL)

Computers Umt 2 New Fronners (from a textbook of Enghsh fo" Engmeers &nd- ';

S and Phymcs m_' '

Technology, Umt 3 Evaluatmg Technology (from & Text Book of. Enghsh for

1"" Enwronment Umt I Poilutlon {from a text book of Enghsh for Engmeers and ]

: Industry, Umt.i Safety and Trammg (from-a. ext Book fE 1 o ::".
TeChnofongtq o al o ng ;.sh for Engmecrs and: S
I;m Ah (a proﬁIe frorn The lemg World in Mastermmds, OL). .

nonyms An'alo ¥ Re orti.- S
mg Comprehens:on General Essay, Sxtuauonal DIalogues - gy P

Note The Estabhshmem Of an Eflgllsh Language laboratory. n'each Afﬁhated Coliege of T
Engineering, and Technology is recommended w:th eﬁect fro' the Academac year 20020 i
i 03 ¥ the foilowxng reasons : : :

o expose the studcnts o TOEFL and GRE modei of trammg aod practsce i
elp the students fearn correct, pronuncixtion; accent and intonation:
O enable the students to' improve and’ strengtheu their: commumcauve skxlls

o expose the students to dxfferent var;anons ifi En ghsh express:on =

50 recommended thar the Eeglxsh Language L&boratory trammg and' practlce is _:;f S SR
as__a non—exammat:on itemn ofthe cumcu]um AT E SN

Strengthcn Your ertmg, V.R Narayana Swarm (OL) :
: uccess with Grammar ahd Composxtron K. R Narayanaswamy (O_
.Examjne Your En gIzsh Margaret Ma1son (OL)
ngilsh for Professxonal Studeots S. S Prabhakara Rao
OEFL (ARCO & BARRONS USA) & CLIPFS T()EFL..
-GRE (ARCO & BARRONS USA) & CLIFFS GRE :
'Commumcahon skllis for Techmcal Students T M: Farhamuila (OL}
28 Strategles fon En glneenng Commumcatlon Susan Stevenson &_S teve. Whltmor

- Rgmef_fpfa!

e'ar_s_oniE u_catlofr. Asia), o




SR DR LY ' o 2002-2003
- JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY '
1 L HYDERABAD B
_ IYearB Tech AE L 4—0 6

ok MATHEMATICS 1 S
(Common Wlth Mechamca! Productxon Engg and Mechatromcs}

B 'Seque e < Convergence’ and divergerice = Ratio test - Cornpanson test ulmegrai teqt =
Carzchy ] root test Raabe § test —Abso]ute and condxtlonal convergence :

: :'3. 'Rolle s theorem = Lagrange §: Mean Vaiue theorem = Cauchy § Mean Value Theorem-—_
R generdiized Mean vatue theorem {Tuy]or s Theorem} : SRR

s 'UNIT II

L Functrons of several vanab]es'— ermt and contmulty Partml drfferentlatron : Chum ru]e Totai':

- dertvative = Edler’s theorenit, Jacobian—Functicnal dependence NEaxima and Mmlma of functions

'j UNIT-III RS

S Curv'e t'r'acing. = 'Czirteé;ian,' polar-and Parametric 'cnrves'..'App'licationé [
2 volumes and surhce areas iff Cartes:an and polar coordmates R

: .'Drfferennal equatlons of ﬁrst order and ﬁrst degree Formatton Exact E;near and Bemoulh

i trajecterie
‘constant coefficients with RHS teni of the type e"f‘. sm ax, cos ax. polynomra} inx
: xV(x) method of VﬂIldt]OIl of pararnters : : : ;

- UNIT- v

" Lap]ace transform of standard functrons - {nverse transform Lineanty Flrst shtftmcr Theorem Y

o ": Transforms of derivatives and integrals ~ Unit step fuinctjon = Second sh;ftmg threorem Drrac §
" delta furiction = Differentiation-and fntegration of sransformis;

B mtegratlon

AEIOZZ 3

‘R_EFERENCE BOOKS

;- of twor vanables with’ and wrthout constramts Radlus Centre and czrcle of curvature = Evolutes_

Sf integration to Tengths,

'_Apphcanom ‘to: Newton's. Law: of Cooling;: Law: of natiral: growth and decay. Orthogona]_:
“Noa-Homogeneous  linear -différential equatrons of second” and h1gher order: with
'e“‘ V(x) :

'.Momple mtegrals Double and tr:p]e mtegrals = Change of varxables = Change of order ofi ;

NIT-VE

Vector Drfferentra] Calculus Gradlent, Dtvergence Cﬂ 1 and thetr refated propertres of snme i
aducts, Laplacian and second order operators. a

Vector imegral caleulus; Vector intégration — Ling mtegral Work done = Potentw.l funcnon R

area, surface’ and volume integrals. Geeen's théorem: Stokes's atid; Gauss’ Divergence theorem.”. |

Verification of Green’s, Stoke’s and Gatiss, Thecrerns, Curvilinear: Codrdinates — Cylindrical, '

Spherxcal coordmates - Expressrons of Grad ‘div, curt i Sphencal Cy[mdrtca] and Curvrlmearf ERRNEE

.Gandh: ‘and others, $.Chand and company : SR

f_Engmeerlng Mathemattcs B .V.Ramaria; Tata McGraw H111 2002
L Engmeermg Mathemahcs -I.C. Sanakralah thaya pubhcat:ons —ZOOﬁ : .
Engmeenng Mathemanes ] P Nageswara Rau Y Narstmhulu Prabhakar R«o, 20(}2 g A

“aEngineering Mathematlc@-nl SK.V. S Sn Rarna Chary, M BhuJanga Rao Shankar
3. Publications, 2000 i

‘Advinced Engmeenng Mathemdncs (Elghth edrtxon), Erwrn Kreyszrg, John Wdey & Sons : S
(ASIA) PVi. Ltd:; 2001 : : : SRt
Advanced Engmeenng Ma{hemat:cs (Second ed1t1on), M:chael D Green Berg.
‘Hall, Upper saddle River, New Jersey 1998 : SRIN i
Engrneenng Mathematics, Sarveswara Rao Koneru Onent Longman Pvt Ltd 2002

Engmecrmg Mathemaocs 1 NPBah Laxrm Pubhcatrons {P) Ltd New Deihr




20022003

: JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY

S 'IYearB Tech AE

g v ;Interfcrence of hght Intmduct]on Superposmon of waves :
EEEE Coherence Types of mterference Interference_m' hm ﬁims- Coleur of thin ﬁlms —Newtcm CHEN

s .;szfractton of i:ght Introductmrr = Fraunhofer d1ffract10n ata smgle sht Fraunhofer diffraction.

~due o two pzu-allel slits - ‘Fraunliofer diffraction: diie ta; n-parallel slits = Diffraction
Gratmg Spectrum =Fratnhofer d[fﬁ’actton iita cireul
: Raylelgh’s Cl‘l tcnon fnr resolvmg power: —e]ectron mi croscope RIS

descnpt:cm dtffractton giating —

'UNIT n (A)

i Poiartzatmn of hght Introductlon i
i _Circulag’ and. efliptical Po!ar[zanon = Calculation: of the pha
i d:fference when a hnear]y polanzed i ght passes through a double refractmg crystal :

“Production’ of: polanzed Hght =

testmg systems :

HYDERABAD
giord 3_0_4

i ENGINEERING PI-IYSICS S .
(Comms)n mth Mechamcal Product:on Engg and Mechatromcs) : __3

Representatton of po

Ymmg 8 double sht expenment

lanzed and unpolzmzed_ : hght

Non estructwe_ Tcstmg !ntroductlon = Theo:y and practlct: Df u[trasnmc tesnng - Ultrasomc_ :
U”ltrast)mc testmg i 'thocls Apphcanons of ukrasomcs *

i FIbIE 0pt 5 lntroducnon Basm pnncxples = Lsght wave commumcanon usmg opucﬂ ﬁbres i
Numencal aperture = Acceptance ang]e = F rc opt:cs iy medlcmc & mdustry. (SRS IR

‘& qualitative "
aperture Y

UNI’I" )4 (A}

hormal propcrtles Speczﬂc heat of. sol ,Ei_nétém mo‘del'-.:Pﬁbt'o Thermai conductwuy I
hermal expansion = Thermoelcctnc effect Thermo-analyzer = Thermo»gmv;metry Thermo- KRS
hamca] anal ysn; ‘ : : : : :

12 lcctnc matena]s Introcluction = D:electnc constartt or telatr pcnmtmty Lo ngcni or' . e
{ _ectnq ]oss = Polanzatlon B3 Dlelecmc strength Class1ﬂcanon of chelectncs - Porcelam L

agnenc mater:als

_UNI.-’I".-JIV.('B) S

c_zrconductwuy Introductton '4- Propemes nf
perconductmty Apphcanons of superconductors

Dei ormiation & Crcep tn matcna]s P}asnc cleformat:on Stress stram curv'
-Strength of, crystals = Dtsiocattons = Mult:phcattun of d1slocat1tm
reep reststant matenals B

mdef‘ormatton by silp g _
Mecham‘;m of crcep o

Al '_'Structural mat\,nals and thetr propemcs il
High: temp ture matenals = Matenals fUE thermal protectl :

: Matenal Sc1ence & Engmeermg. V Raghavan (P nt1ce Hall Ind1a ) New Dclhx




: -_SCIENCE OF CORROSION AND CONTROL AGAINST CORROSION. .
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iYearB Tech AE

EN GINEERING CHEMISTRY

(Commoh w1th Mechamcal Productmn Engg and Mechatronlcs) B

ONITT

- Definition: = Electrochemxcal ’Fheory of Corrosmn- Corrosmn Reactmns - Facmrs Effcctlng._'- :

. 'Corroszon Protectlon

Cathod]c Protectzon
: 1.’ Sacrificial Anode _
;' 2. Tmpressed Current_._ o

b Metallic Coatings: 100
UL FAndgdic Coating;
L2 Cathodie Coating: - ; =
_ 3 Surface Convemon Coalmgs Cadin

. e Ino;ganscCoatmgq R LR TR TR

Sl Grgamc Coanngs _ g i -
s <1 Paiats < Dcfmmon Consatuents and Lhelr Funct:ons
2 Vdrmbhes dnd dequers RN S

- UNIT n : B
e -POLYMER SC[ENCE AND TECHNOLOGY

5 ) Polymemauon Defm:tson Types of Polymensatlon Bas:c Concepts P]ast;cs = Deﬁmtlon' aﬂd :
o Classification; Thermiosetting and: Thermoplasucs Compounding and Eabiicdtion:of Plasncs :

2 Compo:ztmn Proparties and Enginéeiing uses of the following; Polyethylene PVC; Teﬂcm
" Bakelite, Nylon, Po]ymethy] Methacrylate, Urea-Formaldchyde arid siicon Resins::
L ;Rubber = Pmcessmg of ' Nataral: Rubber; Vulcanisation and’ Compoundmg EIasaomers
; 'BunﬁN 'I‘hmkol Poiyurethane Rubber, Sll]con Rubber S

2002-2003-’

| AE1024 { _' |

una_-'S,' L

W, TER TECHNOLOGY

ater Units ~Its Dctermmatlon, Boiter”

GUTCES; Empuntxes in Wz\ter Walter Quallty, Hutdiie . .
Zeohte PI‘OCebb. IomExch'mge Pmcess ; I

'{‘roubles Water Treatment LIme—Sodd PrUceas
problems : _
iWater for drmkmg purposcs and 1ts treatmcnt Analysm of Water Alkahmty, Chlondes 'md R

U I :
FUELS AND CON[BUST{ON

Deﬁmnon and Classxﬁmtmn

: 'Sohd Fuels = Coal 'md its Fon‘natmn
the constituents = Metaiiurglcal Coke [
Liquid Fuels - Petroleum ~ Origin'~ Extracnon Reﬁnmg anc! Crackmg Knockmg Octanef R
- and Cetane Numbers - Synthetics of Petrol= ‘Bergius. Process “+Fischer Tropsch Process..” TR
" CGaseous Fuels - Ana.[ysm of the Gas by. Orsats Apparatus = C.xlonﬁc anue of Fue]s = Bomb'-f:_- A
Calorimieter - Junker's Gas Calonmeter BRI e
mbustlon —Problcms i

oxn and U]tunate Analysn £ coal and: _ssgmﬁcance-_-

Examptes Characterzsncs of Tdsisating Materzak Thermal Insulatogs Elecmcal Insulators Thelr‘ Rt '
ChdIchfEl"l‘-thb and Engmeenng apphcat]on‘: : BRI :

- °xtbook of Engmeerlng Chemlstry By .Fam & Jam.
Cherzustry of Engmemng Materials by C v Agarwal
"i‘extbook of engmcermg Chemlstry by P C.Ja ain i
exthook of Engmeenng Chemlstry by- M.S.N. Raju : !
._Eng1neeﬁng Chermstry By Dara Pubhshed by Pearson Educatlon, Asna:'_- i
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i ENGINEERING MECHANICS ST '
(Common W1th Mechamcai Productmn Engg and Mechatromcs)

e IﬂUOdUCtlﬂn to Engg Mechamcs - Bas1c Concepts : S

g Systems of Forces Coplanar Concurrent Forces = Components in Space" Resultant Moment of
i Force' and its apphcahon Couples and Resultant of Force Systems : :

s Equrhbnum of. Systems of Forces: Free: Body Dlagrams :Ec;uanons of Ethbnum of
i :Coplanar Systems and Spatlal Systems : : -

o Transn’ussmu of Power Belt Dnves 2 Open; Crossed and Compound Length of Be[l 'l'ensmns

'.'.'Cenr.rmd and Centre ‘of Gravrty
- Flgurcs _Centre of Grav1ty of Bodies:

- Area: moments of Inertiar: Definition = Polie Momcnt of Inert:a Transfer Thcorem, Momems of
i Inertla uf Composrte F1gures Products of Iner’na Transfer Formula for Product of Inert:a RERE

i Mass Moment of !nema:- Moment of Inema of Masses, Transfer Formula for M1ss '\«'Eoments of
. Inertia, mass moment_of Inertia of composite bodiés, =
: § earand Ciirvelingar motiors = Veloctty and Acceleratmn =
: Body"' Types and Ehe]r Ana]ysrs m_Planar Motmn e

Analysrs as'a Partrc!e and Analy Body n Translatlon Central Force
L Monon Equanons of Plané Moation - Fixéd Axis Rotat:on Rollinig Bodres
:: Work'- Energy Method:. Equanons for Translatio; Work-energy apphcatlons fo' partlc]c motlon,

: Connected System leed Axrs Rotanon and Plane Monon {mpulse momentum method

T]ght szde Slack Sn:[e ImnaI and Centnfuga] Power Transmltted and Condmon for maxrmum '

Centro]ds = Theorem of Pnppus = Centrolcls of Composne :

Motlon of ng d:

Enfg‘ineering;:l\'/{eéfmn_ios; Fed an'o.l_-,.'S'inger;' Harper = Collir

;_ REFEkENéE’BOOKs-

Engmeermg Mecham lrvrng H Shames Prentice-Hall,
Engineering Mechanics, Tlmoshenko & Young
EEngmc»:ermg Mechanics, Uniesh’ Regl Tayal':
‘Engineering, Mechanics,R; Vi Kulkarni & R. D '-Askhevk
Eriginecring Mechanics; .S, Bhdrikati &1, G Rajasekarappa:
Strength of Materals & Applied Mechanics, B Pragad 5 :
;_Text Book in: Apphed Meécharics; Malliotra; Submmaman Gahlot and Rathore. N 38 Age.
ngmeermg Mechanrcs KL Kumar Tata McGraw Hill: : :
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: S INTRODUCTION TO COMPUTERS P
(Common thh Mechamcal Productlon Engg e and Mechatromcs) :

(COMPUTER AWAREN ESS QUALITATIVE TREATMENT ONLY)

Computera capablhtxcs types of computers apphcatlon arcds computer andtomy, funCtlonal
- bleck dlagTam, centrai pmcewsm g unit, furctions of AL and contral unit in €PU; purpose of .
. Registets.in CPU, micro-processors CIRC £ RISC processors, memory functions; address; word
. RAM, ROM, Ciiche memory, Assatiate memory, indghetic disk; tape; floppy, opticat disk;: .
- address, address bos, data bas; control bus; finctions of I-0:devices; kcy board, mouse, hght pen,i
~ dot matrix: printes, lin€ printer, Jager: pnnter. ink jet printer; CRT:monitor; Color monitor, CGA,.

. of operating systems, Number Systéms, Bmury Hex, Octal, BCD: Code Character Codes, i
i mcthodq of blnary representatmn of :ntegers onatmg pomt numbers : N

"_.UNIT S | G S :
B COMPUTER PROGRAMMING I

o : Algonthm How cﬁart program deve%opment steps Basm Structures of C Language C tokem
: Data typés, declaration of variables; assigaing values, arithmetic; relitional and 1og1ca1 operators,

1 incremient and decrement operators, control operator; bit-wise operators, expressions; evaluation;
/- input-output operations, [F and SWITCH statements WHILE -DO- WHILE and FOR Statement L

e programs covermg all the above aspects

;ﬁ_UNlT o
:COMPU’I‘ER PROGRAMMINGH =

tunctlons. (variables: snd -storage classes; structures, unions,’ pointers;. fil
opemng, clnsmg and I—O operatmns on f' le-; C programs covermg the abovc aspects

-_NUMERICAL METHODS 1

: cquanons Gauss Jordan and Gauss S1edei’s methods, algonthms

 Screen resolution, Flat panel display unit; machine Eanguage compller Operatmg System Types..__-

-I_.Stnng Vanables i C declarat;on, readmg, wnnng, stnng handlmg funcuuns user-dei‘ nectj :
'_'ma.nagemeni 11': C-g.

B _Iteratlve methods, bmecnon false pos1t10r1 Newton-Raphson Successwe approxmlatxon:_ B
; methods a]gonthms comparsxon of iterative methods; solution of, hnear s:multaneou‘: aigebrmc;_'_

d[fference mterpolatmn methods; dlgcmthms SfTOrS in mterpolanoa. least squa:e apprommauon--'_ :
of functlons. lmea: regressmn, polynomml regressmn algonthms R ; :

: UMERICAL METHODS III

erical mtegrancm by trapezmdai dnd Slmpson ] rulcs alg{mthms Numenca] solut:on o_f_'
rential equations, Euler Method, Runge-Kutta fnu?th order meéthods; Milne predictor: | S
n-ector method aIgonthms comparsmn of Runge Kut’h and predlctor = Corrcctor methods 5

¥T BOOKS L s
.'_Computer and Com.monsense, Shelly and Hint, 4"‘ Edn PH[ :

Programmlng in ANSIC E Baiagumswamy
Computer Onentect Numenca} Methods V. Rajaraman ;
Prdgrammmg in C."D Rawchandra, Ncw Age ey
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.ENGINEERING GRAPHICS

INTRODUC’I‘ION 10 ENGINEERING DRAWING

E_Pnnmples of Engm ErIng. Grap cs" and [he1 S:gmﬁcance. Engmeenng Drawmg
Instmments and theu' Use Conventmns m Drawmg Lettermg BiS Convennons

5 -_Curves uscd in Engmcenng Pracncc and thelr Constructlons : : :
Cinay Conie Sections incliiding the: Rectangular Hyperbnla Genen] methnd only
_b) Cyc!md Eprcyclmd and Hypucyclmd I e RRAEE

. DRAWING OF PROJECTIONS OR VIEWS : RS
ORTHOGRAPHIC PR()IEC’I'ION IN FIRST AN GLE PRO]ECTION DNLY

Pnnclp!e of Orhograpmc PrOJectlons - Convcnuons - Flrsi and Ti‘nrd Ang]e Pro_]ectmns -
- Pojections of Pomnts and Lines, SR ; o RIS
L Projections of Plane regular genmemc figures Aux111ary PIanes (NIRE

T _D‘eve}opment of Surfaccs of nght chuiar Solids — Pnsm Cy[mdcr Pyramxd and Cone
: -.-_'."'-Interpene!ration of- R:ght Regilar Sohd -
o _'Pnsm Cy[mder Vs Cone N

. (Common w1th Mechamcal Productlon Engg and Mecliétromcs) 8

»*Drawmg i

Intersecuon of Cylmder Vs Cylmdcr. CyImder Vs

ETRIC'PROJECTIONS i

iog P Mechods

E ngmeermg Dfawmg, Narayana ﬂnd Kann
'ngmeenng Dr“lwmg N D.Bhat, Chaml:ar PERTRETARR A
'gmecnng Dlawmg and Graphlcs Venu gopa[ New ag_ -
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I Year B

(Comrnnn wiﬂt Mechamcal Productlon Engg and Mechetrnnlcs)

Any ten of the followmg expenrnents are, to be performed dur:ng the academ:c year

L 1._.

-.~o.-;s>°_"'..—-l'-9\.' W e

3 Deterrnmatmn nf R]gld]ty Modulus of the matenal of a wrre (Tori;mnal Pendulum)
:"'Stud)gr nf norma! modes in a 5trmg usmg forced wbratlons m reds (Melde 5 3
-"expeﬂment} ' o : : E D
: Study of Resonance Usmg audlo generator

:-'Ceupled Oscrllator ;

' .Dlspersmn of Lrght (Pnsm Spectrometer rnethud) DU
.'Derermmatmn of thleknesr, of a thm object by optlca] methud Paralle] anges
_' Newton's ngs i ' '
'Lasers - Smgle s]lt and double sht expenments
.'Study nl e]eelnca% resonance LCR c1remt :
: Trme consmnt nf an R- C C]reuu : _

'.,;Sonometer = Vcnﬁcat:on nflaws ef stretched smngs:.;. ._ Sl
: .'.Frequency ofA C: Supply L '. : _' N . R
14 : Magnetic f1e1ci along lhe axrs of current carrymg cod - Stewart and Gee g Method.: i
...'.Optlcal F]bres ~ Numerleal aperture measurement

6. Opncal Flbres = Study of LU%‘;B‘% :

2002 2003

' JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY

: - HYDERABAD Sk : . HYDERABAD ' i
Tech AE~ e AEIOZS ar B. Tech AE S a2 AE1029 CE
'ENGINEERING PHYSICS LAB.

FUELS AND LUBRICANTS SRR SER R
(Common wrth Mechamcal Productmn Engg = and Mechatrumcs) SR

Determmanon of Flash and Frre pomtq 3{’ L;qurd Fue[s ! ubneants G

3 ' Carbon Resrdue Test quuld Fuels

Determmatlon of Vrscoslty qutud Lubrlcants i

e Detemnnatlon of Ca]erxflc Value Sohd/quu[cI/Gaseous Fuels:
Diffraction gratmg : N : :

2 Greese Penetratlon Test




; | JAWAHARLAL NEHRU TECI—INOLOGICAL UNIVERSITY"
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: -'1 YearB Tech AE

S : _COMPUTERL B
_(Common mth Mechameal Productton Engg__'

: -'values from the user :

3 lx2 yz_l':-l-'.vizry'_
(x-m;' \.'25;)2

: Wr:te a C prngrarn for the followmg i

¥ Pnntlng three gtven mtegers m ascendmg order s

b). Sumof1+2+3+ :

P l +x212f+x2/4!+ 'up totert term

) x +x YA i x515?+

o

-upto 7th dtg_ accuracy

Read % and compute Y =1 for K0
: Y=0forx =0
Y= for x<0

n) Total numher of il

e Total number of even, mteger : -
: rv) Sum of all odd mtegers o

i) Sum of all even mtegers P

: __erte. a C program to obtam the product of two matnces

= fromt. the user performs the operatron ‘and then prmts the answer S

: (a+tb) Also wrtte the mam program that uses these procedures

2002-2003 '

AEIGSO

-'dtffercnt valueq of [ and ‘a’;

- Dis'count (Per.ccnlag:o)'
- Mill Cloth: > -~

Handloom 1tems

Joi2000 T s0
201-300- . s
Above300 :' NP (VN0 Ll

._Wnte i C program that evaluates the follnwm 'algebralc expressrons after readmg necessary e

O Wnte C prog-ram usmg FOR statement to ﬁnd the followxng from d gtven set of 20 mtegers N

A of size’ (3X3} and B of size .3-
“(3%2): T'he resultant matnx C is to be. pnnted out: along wrth A ‘and’ B Assume qunable_._.' B

3.Usmg sw1tch~case statement write a C program that fakes two operands and one operator- R

: Wnte C procedures o add; subtract multiply and drvrde two complex numbers (x+1y) 'mcl'.i. '

; 'The total drstance traveled by Vehlcle i ‘t seconds is glven by chstance =ut+l,"2'rt where un and ]
re’ the initial: velocity: (rnfsec) “and scceleration. (m/sec’y. Write C program to F nid: the distance y
] traveled at regular infetvals of time given. the values of o ‘and ‘a’, The program should provide the -
: -flexrb:hty to the user to’ seleet hrs own trme mtervals and repeat the calculattonq for_'

xample 1234 to be wntten as 4‘12]

: a'f(n) £ (n— 1) if (n-z) for n>2

Wr:te c orogram's u‘sing do-while ] calculate arid print the first mi Fihonacci_ﬁnomheréz.

rite C programs to print t.he:' follo\t{ih g.outt)_uts "L.l.si'_ng lor lo'oin_._' s

Vetidetpe M e

75,000
95,000
110000
85,000

ﬁMamtm 300
. Manrth1 D
'Maruthl_\(an SR

: rcular vehrcle sold: durmg a specrﬁed perlod The program qhould requeqt the ussr to L

: _Wntc 2 C pmgram usmg swrtch and Ef qtatements to cqmplete the net amount to be pmd by qii O

_wen o number wrlte C program usmg whlle loop' 10 reverqe the dtglts of the number '

“i Thie: Ftbonacc: 5equence of numbers 1s 1 l 2358 based on the recurrence ehtron-'_'. >

_rtte'a C prograrn 1o read th]S data mto a table of strmgs and output the detarls of a




: mput the vehicle type and the pcnod (Stamn g month & endmg month)

" Write a functlon that ‘will scan’ & character strmg passed 4s an argumem and convert all.

lowercase characters into their upper case equwdlents

fix ) = x8if X + €08 X=0 usmg blsectaon method Write a program & Evaluatc the root of the:

‘ equatlon

: 'f(x} = xsin % feosKa 0 usmg fdlqe pO\lllon method Wnte a program & Eva[uate lhc root of o

. the equatron

f(x) = xsin X ¥ cos xAO u';mg Newton Raphson mc{hod Wn&. & program & Evnluate Lhe .

i root of the equatmn

- f(x) xsin x+cos X< O using Successlve dpprommdlmn methiod. Wr:tc a progrdm & E\mlum.e lhc :

e oot of the equatlon

.. Solve

9K, +2X Xy (l..)'
X1+10X2+4X3 6 (2

) _-2X1-4X2 410x3 = -15 @ usm& Grss Yordai method

CSelve T
s OXy 2K +4x‘_0 R ()
o Xi10Xg X L @)

7X|-4X’J 4ulOX3 = —15__ : (3) using Gams-smdel method

-..erte @ computcr program to lmplement LaGr'\nge mterpolat;on techmque Check the'_

'--:workmg of fhe Program wztﬁ Sull"lb|“ |

22 erte a computer program ja} 1mp1<,ment Newton L_Gregory forwmﬂ mtcrpoiat:oo Check the ;

- workmg of’ the program w1ih s.um\ble exqmple

1_ smtnbleexa.mple Sl

. Wrrte a progr'lm to 1mplement Slmpqon method Check the workmg of thc program w:th'

e :smtable exa.mple

o Impfernem in C the 11near rcgressmn (\Igornthm Check the workmg of the program w1th'-_ '

e sultable exwmple

g

: Wnte a program to.lmpiement Trapezo:dnl mc[hod Check she workmg of thc progr"lm w1th o

| o 002 2003‘"‘-”_'_-' |
WAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY i

o HYDERABAD :

i 9-34

1 Year B_ Tech AE AE1031 |

W O R KS H 0 P -
(Common w1th Mechamcal Productmn Engg and Mechatromcs)

Trades for Excrc:ses

3Cdrpen£ry & Pdttem Mdkmg
Fltlll‘lg . S

Tin~ Smithy. -

“Black Sn'uthy

-House - wiring .

adés for Demonstration & Exposure. -

g
2 Welding
.‘Machine Shop’ -




TR mgnarure '

SO S e S 20022003
i _J AWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY

: HYDERABAD i .
! YearB Tech AE ISemester 4- 0-4 ) j S

MATHEMATICS II
) _.'(Common to all branches)

o Mamces — imef rewew — Inverse of a mamx by ad;omt e%ementaly row transformatmns -
Rank-’ Normal form . edchelon form Augmented matr:x == Consmtency — mlunon of eystem

Cef smuitaneous lmear homogcneous and non—homogeneous equatmns

'-.-UNIT H : . : SR e i :
: Elgen vaIues Elgen vectors —= Propemes — Caytey- e Hamﬂton Theorem (]nverse and powers

tra] mamces Real

D1agnohzatton of mamx Calculatton of powers of matnx i Modal “andsp C
: _'mamces = Symrnetnc slcew symmetnc orthogoml Lmear “Transformation = O;thogonal

: Transformatmn Quadratlc forms - Reductlon of quadram: form to canomcal form = mdex =

g omplex matr1ces and thEIi' propemes i S

.- Founer sme and cosine expanssons g

_ZUNrrrv_ . .
L Formatlon of Partla] dlfferentla] equanons by elsmlnatlon ot' ar’mtrary constams and arbltrary

funct:ons - solunons of ﬂrst order lmear (Lagrangc) equahon and nonlmear (standard type)

"leferentml Equatxons, _solunons of one dlmensmnal Fieat" equatlon wave equauon and two-

. dlmensmnai Laplaca 5 equanon under 1mt1a] and boundary condltmns

Clofw matrlx by Cayiey — Hamllton theorem) Quadrattc forms — posmve negaiwe deﬂmte —
: Complex mamccs Hermman, Skew Henmman and Umtary —Elgen values 'and e1gen vectors of iz

: Fourwr Senes Determmatlon of Founer coefﬁcnentq — Fouracr senes L even and odd: functlons R

[ s Founer bE[‘lSS m an arburary snterval = even and odd penod;c contmuat:on il -Haif e range :

quatmns Methocl of separanon of vanables s Class:ﬁcatlon of second: order lmcar Partlal :

AEZIZ BN |

o Fourler ';me ::: :

. Text Book of Engmeenng Mathemat]cs Volume ‘?[ 2002 G
TR V Iyengar, B Krishna Gandkhi and others S, Chand‘and Company

ngmeenng Mathematlcs
Ramana, Tata McGraw-HllI 2002

Engmeerin 4 Mathernatlcs —I[-2002 :
(o Sankaralah ijaya Publlcatzons

:Engmeermg M'lthcmaﬂcs ' H-.'ZOIOZ' ' S
ageswara Rao Y. Narsunhulu Prabhakar Rao L

REFERENCE BOOKS
ngmcermg Mathemat:cq

K V S Sri: Rama Chary, N Bhu}anga Rao P Bhaskara Rao B s. Pubhcanom 2000

‘Advaneced Enﬂmf:ermg Mathemancs (Elghth edmon) Erwm Kre) SZI John W 1 & S i
ASIA) PV LIG-200F .- y g viley: ons.

' 'all Upper Saddat R]\’Er New Jersey I998

ar_veswara Rao Koneru
ngmeermw Muthematscs Onent Longman (Pvt) Ltd 2002

g:ncenngMathemancs Il . : :
_.Ba]] L'lxml Pubhc.mom {P) Ltd Ncw De}hl

dnced Engmeenng MathLmatm (Second edmou) M]chael D Green Bel g., Prennce :
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DATA STRUCTURES

o '_ (Common wnth Mech Engg-Productlon and Mech Engg -Mechatromcs) :

'_"'UNITI

= examplcs

UN IT—II

';f UNIT-III

Stacks. representation, mﬁx poqtt“ X and preﬁx programs, recursio in C appllcataon of qlacks

S queues reprcsentatlom qucucs circular queues appl;catiom progr'\ms exurnpleq EE

e UNIT-IV

o Bmdry tree represemanon, frees tra.vers&l.s, graph representauons. gmph traversals dnd spanmng
: ”trees : : : ; L

ok UNIT-

';Se 1rchmg techmques ]mear and bln'\ry aearch methods sorimg method exchaugo sort qe]ecnon i

~ sort qmck sort & tree sort program

5 TEXT BOOKS.

1 Data 'itructurcs throogh “C AM Tancnabaum and others PHI i

30,

AE2122 ;

' ' o o 2002-2803
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AEZI.ZS

L . MECHANICS OF SOILDS S ST
ommon Wlth Mech EnggnProdt;ctlon and Mech Engg ~Mechatron1cs)

UN]'I‘ I
IMPLE STRESSES AND STRAINS

clty, plast:c:ty ciucnhty, 1mEEeaballty. Hardnes:, and hntﬂenesa of mater:als - Def"muon of:
ressg- types of ‘stresses compresswe, tensﬂe and shear - def" mt:on of stram, types of stnms -

& of simple shear -Stresses on obligue sections. Definition of Buik modulus ReIauon be{ween G
three elasnc cont:tants Bars of umform suenglh : S ALY

HEAR FORCES AND BENDING MOMENTS o : _
mon of a Beam Type% of beams - Cantllaver Free]y supported overhangmg, ﬁxed and .
oinent diagrams for cantilevers, freely supporied: and overhanging: beams dug. to point loads,

formly distributed [oad; uniformly varying load and combmat:on of the above loads - Pomt of
ontra- ﬂcxure rclatlon between qhear force and bending moment AN R

ory of snm:]e bcndmg = Dcnvat:on of the equatlon M}‘I‘"FfY-E!R~ Neutral Axis

ple be1m qectlonq
HEAR STRESSES.
ar di‘ld struciural sectmm. R

Fav
LECTION oF BEAMS

Members bendmg mto a c:rcular arc: Slope deffection and rad:us of curvature- dlfferenual
quation for-the elastic’line of ‘a ldaded: beani: - Deflections: int: the: case 'of cantilevers, Freely -
upponed and overhangitig beams subjected to point loads, uniformiy distributed load, uniformly: - :.
arying lodd - Macaulay's method - Determination of slope and- deflection of cant:ieverq simply. .

pphcauom o s:mplc cases L

At

C Emut Hooke § Law Young §: modu[us and shcar modu]us Tenst&e test on m:ld steel R
pecsmen -bars of varying section -Extension of a tapermg “Tod: = $tresses in bars of Lomposltc o
ection:~ Temperature stresses - Lateral strain poisson’s ratic: and Volumettic strain-elément in'a

titiious beams - Concept of shear, force and bending. moment. - Shiedr force: and: bending .- :

imptions in the theory of pure bending -Detérmination of Bending Stresses - Section modultis ~
solid and hollow rectanguldr and Cll'Cliic\l' secnons I T Chdnnei and Angic ser.nons Des:gn of RN

atiotl of governing equatlon Shear stres 'dmnbuuon over a crosa sectmn < rectanguiar DRI

upported -beams, overhangiig: beams Macaulay 8 theorems and motrient - area method Sl
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AN CYLINDERS

Thm seamless cylmdncal shells E Derlvatl fi of the’ formulu for hoop stress and longnudmal

stresq Hoop stram and iongltudmal 9tra1n Wu-e wound thm cylmders , . HYDERABAD _ T
s L e ' YearB Tech AE 1Semester 4.04_ AE2124 i
'.UNIT -V B . SRR .
: PRINCI?AL STRESSES AND STRAINS :

'Introducuon - Stress Components ‘o mc:med planesw Two perpendzcular normal stresse% E MECHANICS OF FLUIDS

" aceompanied with: state of Simple shéar- Mokrs cirtle - Deterrmnatmn nf prmcxpa] stresses and (Common Wlth Mechamcal Engmeermg)

: pnncspal pianes anaIyr.Jcally and graph1ca1]y- Prmcxpal strams S

Wi

g TORSION

- Theory of pure torsion Torswnal moment of Ressstance- Assumptzons in theory of pure tursmn

- Polar modulus - Power teansmitted by shiaft keys and couplings - Shear and torsional Tesistance -

1% Shafts of circular cross séctions - Combined bendirig and tofsion and end thruat Deslgn of shafts
Tt based 'theenes of fmlure Closely co:!ed and open cmled qprmgs R il

NIT
: 'U[D PROPERTIES AND FLUID STATICS

U{D I{INEMATiCS ; : : :
miline;: path ling, streak]me srream tube c]asc:ﬂcanon of flows steady unsteady, umform, :
mferm {aminar; turbsledt, rotational; irrotational flows, ohe,’ twWo dnd: three dlmensmnal N
WS = Contmulty equ.mon stream funcuon velocﬂy potennal funcﬁon IERNEIEEEE y

L TEXT BO(}KS . O '
C 1 Stikngth'of mitterials nd mechamcs Uf sohds Vol I BC Punmm

R 204 Strength of mater;ais, S Ramamrutham

"REF"ERENCE'BOOKS : o
- L7 Solid Mechanies, Papov. (R AR
: Elementary sirf.,ngth uf Matem.la szoshenko & Young S :

rface' and Body forces - Euler § and Bemoulh s equatwn .for'ﬁow aEnng a slreamlzne
mentum equation. appllcauons, vortex Free and Forced Forced vorfex wath free surface E

veloprient of, boundary iayer along q thm flat plate Lamznar boundary layer and turbulent
undary layer; _Lammar sub !ayer boundary layer separauon. Drag and hft forces - Aemfm] 5

IT3
FLOW OF COMORESSIB LE FLUEDS

ation. of state gaq iawa, Equatxon of moaon, equatmn of cnntmmty dnd equ'ltlon of energy, i e
pressible flow regimes, mach number; Mich cone; Shock Wave Stagnatlon pomt flow. of AR
pressab]e ﬂuld through Venturl meler o : : . g

HNA FLOW TI-EOUGH CONDUITS
ough closed condu1t Reynolds s number lammur ﬂuw thrcsugh c:rcular tube —horlzontal SRS 0

tobes having qlope% Flow between paral]e] plates - dlstnbutmn ef ehear stre,ss ‘and’ veIoc:ty
oss-thesectmn T : A R TR TR

ANALYSIS OF PINE FLOW : RTINS ChL
; _Welbach equatlun Hydraullc gradlent and totat energy 11nes Ioss of Heaci due to sudden




::-' eplargéméﬁi an&"con&actibn, Syphon piﬁcs, parailel ;:Jipés, pipes in series, power transmission CERTI o Ll i 2002-2003-: | :
| ‘.“T"“?'-’;"-‘F’_E_“f‘-,' R e _ WAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY -
| “HYDERABAD SRR
- . : YearB Tech AE ISemester SRR, 064 AEZiZS :
UNITS : S SR S
: MEASUREMENT OF PRESSURES AND FLOWS o . . ! :
: P:ezometer. mdnometers pressure oauges. ventunmer.erq and ontlcemctcrs flow through nutc.he M A CHINE DR AWIN G

: and wclrv. wqcometen Hot wu’c Anernometcm T

= 'TEXT BOOKS

. PIL Modi & S M. Sech-Fluid Mechamcs :
2 A K. Jain-Fluid Mechanics. ... .
»3:KL Kumar—F]md Mechanics o

-~ Conventional rcpresentation of materla]s, common machme elements and parts such as. ..
: screws, nuts, bolts, keys gears, webs, ribs. : S
* .- Types of Sections ~ selections of sections planes and drawmg of scctmns und aux1hury' e
= sectional views. Parts not usuaily sectioned: kR
Methods of diménsionirig, generai ruies for sizes and placement of d:mensxons for- S
holes, centers, curved and tapered featuies. - ERTEE
2 Title boxes, the:r sme lncat:on and dctmla —common '\bbrevmtmns and the:r hbernl R
" ugage -
: Types of drawmg “WOTKI ng dmwmgs for machme parts

- of v:ews, addmonal v1ews for the fol]owmg machme e[ements and parts WEth every SN
ng pmponmns : :
). Popular forms of screw thread\i, bolts niits, stud bo]ts tap bolts set screws

3} Keys, cottered joints and knuckle jomt

' Riveted joirits for plates. s

' Shaft coupling, spigot and socket plpe _|omt e

- Journial; pivot and coHar and foot step béarings. .

gs of assemb!ad vmws fnr the part drawmgs of the followmg usmg conventmm. zmd easy T
ng propomons i : E :
- Steam enging parts- v.rufﬁng boxes cross hcadq and eccentncg : o : R

-, Othigr: machine:; p.arte.-Screws _[&Ckh, Machme v:ces, petroi engme cnnnccimg rod and DN
Plimmer block - s

: S:mp]e demgn of stem stop va]ve spﬁng«!oadcd safcty va]ve, feed chack va1v¢ ancE alr

”cock . . R : !

Clag g




' N:ot

.':'Ftrst ang!e pm_]ect:on to bc adopted The studenr. shou]d be able o pmv:de workmg RN S Sl : 2092 2003
B drawmgsofactua[parts _ : e e T e e

HYDERABAD
rB Tech AE ISemester : 4-0-4

' ..'..TEXTBOOK SRR o : RERCEERE BT ol Dl e
KV kthd NewAge Publlshers LT L L e T e
1 Machine Drawms-wwa““. "‘_‘“_““i“_“&_ _“’_"‘ “f‘a : .” R UNDAMENTAL OF AERONAU._T:I_QAL-ENG.INEERING:_ i

REFERENCE BOOKS &
‘1. Machine Drawmg, P. S: Gi!l

"' 2. Machine Drawing, Luzzader R
o 3 Machme Drawmg, Ra_]put B

ORICAL EVALUATION

rplant:s, Multxp!anes, btp[anes and monop]anes. Deve!opmerlts m aerodynamtcs. n
structures and propu!smn over the yea:s : :

R AFTICONFIGURAT[ONS

nents of an alrpiana and’ thetr !unc ns. thferent lypes fltght VehIClES and
fications: Conventional Control and Powered controts Basxc mstrurnems for ffymg- e
ypica systems tor control actuatton ; s i L

"operttes and structure “of the atmosphere Tempcrature, ptessure dﬂd aitttude :
"Evolutton of Ilft drag and mnment Aerofo:ls. Mach numbcr, Manuvers i

_iON TO AIRPLANE STRUCTURES

PES. nf constructlon, I\J[cn':cx:oqt.u:l semt-monoco 'e and’

desic constriiction, typical:
uselagestructurc ; I

'LANTS USED tN AIRPLANES

e R ic. ideas about Pistﬂn mrboprop and jet engmes Use of propellet zmd. ety for hrust
B R i EREL PP ARk pduction Comparatwe merits, Prmctple of operatton uf rocket typcs ‘of. rocke_ and typtcal PR
Exp]orat:on into space : e

"Introductmn to Fitght ) McGraw Hti! 1995 v
Fltght wU.hout Fomnulae " McGraw Hill; 198
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DATA STRUCTURES LAB

(Common w1th Mech Engg -—Mechatromcs and Meeh Engg.-Prodn.) .

L Impiement the fol!owmg data e.tructures usmg Armys L
s ) Stacks . B R
b) * Linear quwcs
. ¢y Cirenlar qucues :
d). Dc queue )

_ . _ “Spring Tesi
R Imp]ement polynom:ai addmon 'tnd mulﬂphcatmn wuh imked hst spare mamx : [mpact Test:
.3 lmplement binary earch tree uqsng linked hst :md perform the followmg operanons -
A msertien T Sl
Uy Deletion o PR
¢} Inorder ’I‘raverswE
d)' Pre order Traversal )
e) Post Order Traversal . -

Caisbrat:cm of ventun' meter -
Calibratiofi of orifice meter . S
Détermination of friction factor for a' g;ven pxpc hne SR
Calibration of & contracted Rectan gular notch:-
Verification of Bernoulli’s equatxon :
Reynold’s experlment :

LA Smgle Lmked list and doublc hnked hsts ;
o Ay Inserfion’. ' 2 .
b) . Deletion -

e} Loop up

V&0 ey lmplement stack usinig smgly hnked !1st
-0 bys Implement queue using singly linked List::
ey Emplement the followmg ‘;ortmg techntques
2y Bulbible sort B
R (1 Insertion sort. .~ ©
RERTRR t1) ] Quick so‘tt" "
i w} A cap SOrt:

Implernent the tcliowmg se'u’chmg methods
SRV “Sequential Search

- b). - Binary Search .
: c)' Fnbndcm Search

: 7 :':_ _' a) Converswn of Inﬁx expressmn tG pnst ﬁx notatmn v e
R b) Sunple expressmn cvaluauon that can handlc L / and * B

e
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i nc1pie_ = Rouche § theorem s determmat]on of number of zeros 0 complex
Funda: _entd] theorem of A]gebra L'ouvrl!e sTheorem :

v mappmg Transformat:onby ‘el 1nz zzvz. z~(napos1t1ve :nteger)smz co‘:z, £ :5'.:-_ :

ratio Propertles' B
ation: mqppmgﬁ

: EOE MATHEMATICS III : -
(Common to al branches except CSE Mech., and Civil Engmeermg)

o UNIT—I

5 Spec1a1 funcuons Gamma and Beta funct:ons and their pmpemes — Evaiuanon of 1mproper
. integrals ;- Bessel. functions. - Properties = Recuirrence relations: =— - “Orthogonality; Legendar
L pokynormals —= propemes —~ Rodmgue 5 formula — Recurrence relanons —Ozthogonuhty 2

- UNIT—-II

s 'Functmns of a Compiex vanab!e - Contmu:ty — D1fferent1ab111ty -—-Analyncrty — Propemes
. vws Cauchy:” Rietrann equations in Cartesian and polar’ coordmates Harmomc and con_]ugate
: :ha.rmomc functions - Milne - Thompson method. :

1 Elemientary; funcl:ons Exponential, tngonomemc, hyperboi:c functmns aﬁd theu' propeme
o Genera] power z° (C is compiex) Pnnc:pa] va]ue : . -

dvanced Eng;neermg Mathematlcs (Elghth edmon} Erwm Kreyleg.
(AS{A) Pvt Lid: 2001 _ . : e
dvanced Engmeermg Mathematu:s (Second edmon) chhdet D Green Berg, Prentlce i
Hall, Upper Sndda} R:ver, New Jersey, 1998

esWara Rao KonerU., : :

Engmeermg Mathematrcs Onent Longman (Pvt ) Ltd 2002
gineering Mathematics,— Tt e
P'B_all Laxrm PubhcanOnS (P) Ltd New De1h1

Toti Wil_eyﬁ .& '_Sc'm'_s:

i .'UNIT--III

L E Complex 1ntegraoon Lme mtcgral -evaluatmn along a path zmd by mdef nits: mtcgrancm
. Caiichy's: integral thearem = Cauchy’s integral formula. - Géneralized: integrat formuia Zcro
: smgula.r pomt-m- Isolated smgular pomt pole of order m -essentxat smguianty :

L 'Comp!ex Power senes Radlus of convergence expanswn m Taylor 5 senes. Maclaurm s sene
'and Laurent senes : : : - R

S UNIT—-—IV

SET Res:due Evaluanon of resrdue by formula and by Laurent Scnes Resrdue theorem Evaluatmn ¥
R mtegrals of the type " . . : IR

it ) [rnproperreal rntegral :

Sapl
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i crsLtd London.l%g :
; Helrcopter Eng;neermg, Hrmatayan Books 1996

AERODYNAMICS I

Jancy: LJ Aerodynarmcs, Prtman, 2986 L '
_nmc, BW., Aerodynarmcs, Acronantics & thht Mechamcs John ercy 1995 AT
B A and Myers. G.C, Aerodynamlcs of Hehcopter, Macrmllan &, Co N Y. 1987-'. AR

o UNET-I : AN
: WING AND AIRFOIL SECTION GEOMETRY

P]anform geometry, Arrfml sect:on geomatry Dthedral anglc, Incsdencc, Twrst Wash out and"

Wash—m ERPEEEE '

'UNIT-II e
- AERODYNAMIC FORCES

Force and moment components and coeffrcrents. Pressurc dlstnbutlon on “Hn’ alrfor] Relanon ;
© U between pitchinig moment at various points along the. chiord; Types “of drag; Estimation of lift;
S Drag and prtchmg moment coefﬁment from the pressure drsmbutmn Drag Pola.r PRSITERRTE L

'UMT-HI T 5
i CONFORMAL TRANSFORMATION

The complex potenna] funchon and confnrmal rransformat:on Tho Kutta—Zhukovsky
o {ransformatmn, ert of the Zhukovsky arrfor] sectron S PSR :

: _--.__UNIT-IV- .
s PROPELLERS

S ' Froude Momentum and blade elemem theones, Propeller coefﬁcrents Performmce of ﬁxed and
: :vfu-rab[f: pztch propellers : o L ; IRy

-"'UNrT-v.- o L
8 INTRODUCTION TO HELICOPTERS

i :Entroducuon He]lcopter rotor theory Hovermg performance Induced and proﬁle and parasite
P power requ1rements in forward ﬂrght Performance curves wrtb effect of alt:tude, and Auto—
gyro R ) R . : : :




.JAWAHARLAL NEHRU TECHNOLOGICAL UN{VERSITY

RES HYDERABAI)
. IIYearB 'I‘ech AE II Semester ' 4 0- 4

ENGINEERING THERMODYNAMICS

(Common w:th Mech Engg —Mechatromcs and Mech Engg _eProdn.)_

AE2223

f_fperfect gases e Moie fractron Mass fractlon Gravrmetnc ami volumetrtc- SR
.Dalton 5 law of partlai Pressure, Avagadro E ]dW of addxttve voEurnes = Moleﬁ-- S

rnosphene mr~Psychrornetr1c propertres L Dry bulb temperature Wet bulb:-' .. e
re. and Dew: point temperature, Therriodynamic Wet: ‘bulb temperatare, Specrﬁc'-'.' o
Relattve humidtty, Saturated a:r, _Vapour pressure degree of saturatron —-ff.f" e

R Contintiim; E_'ure substance Thermodynarmc Ethbnum State; Property Process; Cycl

.+ Energy in State and in tranisition, Types, Work and Heat; Pomt and Path function:

2 performarice.

. Second: law: “of thennodynam:cs

SR equrvalencelcorollanes, PMM of sécond kind; Carnot 5 prmctple, Carnot’s eycle and i
; spec:aittes Thermodyna.tmc scale of temperature, Clausiiis mequ_aht Enrropy. Pnncrp

.'.'.'UNI'I‘ 10

'-._'Introduction . Basrc concepts,_System of eontrol volumc Surroundmgs Boundanes
- Universe,. Types of - Systeris, Macroscople ‘and. - Thicroscopic ; views;: Concepts o

T Reversrbrhty Quam—statlc ‘Procéss, Irreversible Process, Causes of Irreversnb}hty

Zerothi Law of thennodynamles < Coricept of quakity of temperatire = Pnnctplcs of therraorhes
e Reference Points ~ Constant volumie gas thermoisieter — . Scales'of Temperature Ideai Gay scale

- _'Joule § expenments £ First ldw of thennodynarmcs = Corollarres = Flrst 1aw appiled to
E process and apphed to a ﬂow system Steady ﬂow energy equatlon R RTEEE

Z'UMT 11

. leltanons of thc ﬁrst Iaw - Therrnal Reservmr Heat Engme Heat Purnp, Parameters

Ke]vmfPlanck and Clatsis staternents"_'and :.the ic’En

: :ofenttopy ificreasé - Energy equation.. Availability and irreversibili
- poteéntials; Gibb’s and Helmbioltz’s functrons, Maxwell Relatrons :

Do lementary reatme
ofthe tlnrd}aw oftherrnodynarmcs SR B T

o "Perfeet Gas laws = Equanon of state specrﬁc and umversal Gas constants = varrous No
S flovy processes; propernes, end states Heat and work transfer, Changes i Internal ener
Sl —-'Throtthng and free expansron processes = Flow processes = Deviations, from. perfe

i Gas Model - Vanderwa]ls equation of state = Cornpressrbrhty charts = Vanable specific
“o heats = Gas tabies, Phase Transformatrons - Trlple point at critical state properties during
e change of phise, Dryness Fraction - Clasius- Clapeyron equation; Property. tables, Moﬂler

S charts = Varrous Thcrmodynazmc processes and energy transfer Steam Calorrrnetry

'r_nesron eycie Lenotr cycle = Descrtpt]on and represcntauon ot P«V and T- S dragrurn.
'aI fﬁcrency, Mean Eﬂ'ectlve Pressures on Atr Standard basrs Companson of Cycles i

r trodt.lctron to Thcrrnodynarmcs YVC RaofN ew Age Publ_ hers
n _nng Thermodynarrucs PK NagITMH :

'_emrodynarmcs and Hcat Engrnes, YadvlCentral Book Depot..-Aliahabad o

gineering Thertiodynamics, Roy Choudhury."l"m-[

-'ncen_ng Thermodynarmcs with, Appircatrons, Berghardt/l—!ooper & Row' s
:Engineeting, RK Ra_]put/Lakshmr Publications. L

".’Addmon Wes (Work nd Hee
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B . HYDER AB AD : ittte; V.N., Basic Elect.ncal Engmeermg, TMH Edmon New- Delhz 1990 R
4,0_4" e : AEZZZ DEi Taro. Eléctrical Engmeermg Fundamentals Prentxce Hail of Ind1a Pvt Ltd New Dclh1 i
e ~cond Edition . - ; R

_:_"II YearB 'I‘ech AE ﬁSemester s

. *-:-”'E‘Lﬁé’fﬁldAL:AND. ELECTROSIC'S"ENGiN_ﬁEﬁNG';;.i_.j"f

L UNIT-I -

D Senes a.nd pdra].le] c1rcu1ts, Klrchoffs law Magne&n: cn‘cmts Generanon of ank alternatmg efn
L :Average and: rms: values: of a!tematmg quannty - Representanon of: altematmg quantities.
" phasors = Smg]e phasc c:rcmts = Resonance = Three phase balance systems =

_phase pnwer calculanons Ly

UNIT-II S

L Pnnc1p§es md 0peranon of DC machmes . emf equanon Types nf gencrators i Magnetiia’ti
" and load characteristics of DC generators — Types: and. characteristics of DC motors: = Tor
" gquation - DC motor starters (three pmnts) Efﬁmency calcu]ahon and aw1mbumes test— Sp

! L()ntl ol

. UNIT-HI’

s "Constmcnon and pnnclples of operanon of smgle:phase tra.nsformer emf equatson 0 C and

' '_:_: “tests; = Efﬁmency “atid regulatlon - Prmcxple
. Types o Shp torque charactenstrcs < Principlé and operatlon of altemator = 0 C and 8. C e

_Rugu]atlon by qynchronous Impedance rnethod

- UNiT«Iv

-CGﬂdUC[Dl‘b, Insulators; Semnébnduetbra

:sermcunducmrs - PN 5unctmn = Potcntlal bamer E Depleuon reg:on Forward bm‘; = Re

hiass

"UNIT-V.-_

g Constmcuon Prmc1ple operatmn V-I charactensucs Syrnbot I-‘arametes calculanons

it applications, and Hmitations’ of B]T FET
3 transmtnrs are to bc constdcred) v

: Constructmn, prmmp\e of operamm V- 1 charactenstscs symboi equwaient c1rou1t para
“galcalation, and-applications, dnd fimitations of PN:junction diode; Zener diode; Varactor d
-Tunnel dsode and photo dlnde D1ffus10n and transmon capac:tance of PN }uncuon rhode

nciplés: ‘of CRT, Deﬂecnon sensatmty (Electrostanc and magnetrc dcﬂectxon) Apphca[mn gf :j_ i
; _;:.Voltage currcnt and fnequency measurements : e S e

2002—200

‘Wilman & Halkias, Integrated Blectronics, Me Graw Hill, 1979
hattacharya S. K Electncal Machmes TMH Pubhcannn

'REFERENCE B()OKS : S
imie 1. Cathey and Nasar S A Basu: Electncal Engmeenng Schaum Outhnc senes m e

Enginecring, McGraw Hill Co, 1987, . :
hpande, NV, Elecirical Machmes A A Wheeler and Cu. Ltd New Dell-u 1994
Mchta, VK, Pnnc1ples of Electromcs, E Chand and Company I..td ]994 i
1v1no & Leach Dlgltal Pﬂnmp!es and Apphcatmns Mc Graw Hﬂl 1986

Smgie and

and operatmn “of three: phase 1nduct1on ‘motor

Energy band theory - Tntnsic and - Bxir

UJT and MOSFETS {leferent conf‘ gurat:o
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Z_.-_UNIT | SRR L
_ ELEMENTS OF MA’I‘ERIAL SCIENCE

mﬁé‘;fééﬁdn's_'i'ri crystals,

S Structurc of soi;d matenals Atﬂmlc stmcturc and crysta] structure k

-__'UNITH o
: MECHANICAL BEHAVIOUR OP ENGINEERING MATEREALS

e Lmear and non—lmear clamc propemes = Mechamsm of e!asﬂc and meiastlc actlon = Yleldmg,
SR Stram hardening; and: fracture,: Elastic after effect Bauchmger § cffect = Notch effett, Tesnng and
n ﬂaw detecuon of matenal and components : [ESPER ST :

SR HBAT TREATMENT OF METALS ALLOYS AND CORROSION
-Z'Heat treaiment of ca:bon stec! Alnmmurn al]oys, Magnesmm ailoys and tltamum alons used in

SN )
a1rcraf§ “Types of corrosions = Effect of cotrosion on mechamcal propemes = Protectmn agams
o corrosum Corrosmn rcs;stant matenals used in mrcraft ol . .

s ;_{-ALUMINIUM ALLOYS __ND'CONIPOSITES 3;{'

o In{roductmn = Physma] Metallurgy = Wmught aIummum alioys = Cast alummum ailoys
[ Production - of ; semi-fabricated’ forms: = Aerospacc applications = Piasncs and. Rubber
__--'-'Lntroduct;on to, FRP Glass and Carbon compnsttes = Fﬂ)ers and Resms = Charactensucs and

_apphcauons ST EU R X ) S i

, SELECTION OF MATERIALS FOR AIRCRAFI' AND ROCKETS i

:""compnsne rnatenals = Supper alloys, md1gcmsed allnys ernergmg trends in aerospace matenals

d RENCES BOOKS

i C]asszf' catmn uf axrcraft matenals - Materlals used fOr azrcraft components = Apphcatlon ‘of

'shnadas Nair; C G, Handbr}ok of Achraft Matenals, Ine;ime pubhsmng 1993 .
7 am Gupta, Aerospace Materla'ls Vol 1
w Dclbl- 1996

z;;t:n HALH Engmcermg Matenals.' Theu' Propeme.
Publications (London } Lidi; 5987

ttcrton G A;rcraft Matenals and Proccssas V Ednt:on Pttman Pubi:shmg Co 1995

VoI'-!I &. VoI III s, Chand & Company Ltd oy

: -'aﬁd':-'Apptiéétions;:._Wy'icédham. BRVHI




: - constramed
" MACHINES -
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L KINEMATICS

- Thiee ceriters in- line theoremt — Graphical determination of ifistantanedus center dmgr.sms
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DAL KINEMATICS OF MACHINES®
' (Com'mon w1th Mech Engg Mechatromcs and Mech Engg Prodn.)

; -'UNIT i
- MECHANISMS

Elcments Df lmks Classlﬁcat:on R1g,1d lmk ﬂexlble and ﬁuld lmk Types of kmematlc pa1
s Shdlng, turning, rolling; screw “and spherical pairs — Lower’ ‘ad higher pairs = Clased and op
- paifs = Constramcd motmn = Comp]etely pamally or successfully constramed and mcomplcte

. Mechanism: and” machmes - Classnﬂcatlon of machmes - Kmemauc cham = lnversxon
: -mechamsm Inversxon of quadrauc cycle Cham—-smgle and double shder crank chams -

;i Exact and approxxmate copiers and generated typcs = Peaucelhes, Hart and Siott Russu]
o Grasshopper WattT Chebxcheff and Robert Mechamsms and stralght lme monon Pantograp

UNITLTE

Velocﬁy zmd acceleratlon = Motlon nf link' in: rnachmc - Dctermmanon of veloc1ty
; acceleratxon chagrams - Graph:cai method Apphcatmn of relatwe velomty meihod four
B ham RNSIITRERN RIS AT

L ANALYSIS OF MECHANISMS SR : RS
o Analys1s of slider crank chain for dlsplacement Velocny and accelerat:on of shder - Acce]erat
v diagram for & given: mechanismiy, Kleins; constructmn Conohs accelerat]on Determmauan
B COl‘lOilS compcrnent of accclerat:on : .

'_- PLANE MOTION OF BODY IR S
{nstamancous center of rotation; centrmds and axodes B Relatlve Friotion between ‘twi bod;

o _' sxmple mechamsms and detemunanon of angular velocny of pomts and lmks

REF RENCE BOOKS

» Theory of Machmes Through So]ve Prubiems, JS Rao / New Aga

OKSIOINT : . : 3 R
2] ﬂ_nd dﬂuble Hook’s _|0mt—UmversaI coup]mg Appllcanon ?roblems SR '

'MS

abovc three cases,.

YSIS OF MOTION OF FOLLOWERS LSRR
£ fo]]ower - Cu'cuiar cam w1th strai ght ccmcavc and convex ﬂa

gher DAirs; fnctxon wheels and toothed geaxs - Types = Law of gearmg condltlon for censtant =
shdmg phenomenon of mterference < methods of interferénce::

: ontacr. Introducnon to hehcai Bevel and wnrm gea.rmg

trod ctu:m Z'trafn valuc = Types = S:mple and reveﬂed wheel tram = Epzcychc gear me.
ods of: ﬁndmg train value or velocity ratig = cpwychc geat cramq :
an of gear box d]fferennal gear For an automoblie e

(T BOOKS o L .
Theory OFMachme‘; Dr Jagdlsh Lul ™ Shaw '_ PEEE

Thcory ‘of Machines, Thormias Bcven
Theory of Machinés, Abdulia Shanf
Theory of Machines, PL: Ballaney R : L
Mechanisnt and Machine Theory, JS Rag and RV Dukk1pat1 / New Age-' St

fiiti n;'of cam ané foé]owers Z Their vses = T)?pes of followers and cams: = Termmo]ogy S
pés ‘of - follower. motion = Uniform ® velocity. — Simple harmonic ‘motiori: and aniform s
el Ation; Maximuin velomty and Maxlmum acce[erat;on dunng oirt ward and remm sirokes i in S

Locity ratio for transmission of motion - Form of teeth, cycioidal and mvoiute proﬁ]es Velucxty i oEy

lition for T minimom: rumber of teeth to avoid interference; express;ons for arc of contact and SRR
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CAD LABORATORY :
: Speed control of D C shunt motoy by

= Armature vo!tagc control L
'-'Fleld ﬂux cantro[

. l Fundamentals of CAD and De51gn process '

Swmburﬂe § test on D : 'hunt-machme (Predetermmat;on o 'efﬁme' y of i _g]yen. i
D C shunt machme workmg as motor of generator) Sl

g 2D Drawmgs pomts hnes curves. and planes X

OC and SC tests on smgie phase transformer (Predetermma i6 of ef

; _'- 3D Drawmgs Sollds =
-'.regulatlon at gwen puwer f'lctor)

e _'Part Drawmgs and Dtmensmmng '

Bmke st Joft. 3-phase Irlductlon motor (Détérﬁﬂ'rtati'on"j of  performance: -
' haracterlstlcs) : B e R

g Part Modellmg through ZD 3D modeng techmques

Rbgu]at:on of a[temétor by \ynchmnous tmpedance method

0 e Ju;tcucm dtode Zenet dlodc characten:ncs
-a):iForward bias
oy Reverse blas

' _' '3D Drawmg

: _' ) ',-_: - Part Drawxng and Dlmenswmng from Alrcraft Drawmg

Tranststor CE char'tctenstics (Input and Output)

Parf_mode]llng from Aurcruft Components . S s

v : i ﬁ_"Sohd and surface modellmg

Fi ansnstor CB Charactcnstics (Input and Output)

TEXTBOOKS o : o : : o
f Mikell; B Groover;, “Automahon Systems and CIM” Prentlce Hall of‘ lndu REIS
53 Ibrahim Zeid; '“CAD/CAM Théory and Practice’™ Prentice Hall of India 7
3 “StepHen J. Knchen & Pdmck II Woud "Explﬂnng the: UNIX System“ Techmedla. 1999




. CASTING.

" gelection of @ process for mzmufactunng a product Sand casting = - Types - Procedure to make:

: }'-._WELDING

L Clasmﬁc'mon of weldmg proccsses = Prmc1ples ‘and equrpment used in the fo]]owmg processcr‘; -

I br:am machmmg, Plasrm Arc machmmg

S T ' : : 2002 2003'.- -
K 'J AWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY
S HYDERABAD SRR R e

III YearB Tech AE ISemester R 4-{_)_4__ i AE3121 -

RMENG AND POWDER METALLURGY .

rlrd c!assxﬁcanon of formmg proccss Prmmples. cqmpment uscd and" DRTEE Y
cr:/\{vmg processes;. forgmg, rolling,” extriision; s wire “drawing; deep. drawmg RERETIERE
T etallurgy Procedural steps mvo]ved mcnts and llrrmauons apphcatlons e

AIRCRAFT PRODUCTION TECHNOLOGY

UNIT"I"""

povdhury, Elements of Workshop chhnofogy. Vols. 1 and 2, Kehna Publishers, 1988.: i

dey: ;;3 HS Shdn, Modern Mdchmmg Prodebacs d[d Mchw Hr}] PUthd'{lO;‘l i .

- Clasmﬁcauon zmd companson (merlts and ]m-utatmns} of manufactunng processes - Cntena for

" sand mouilds ~ Cores — “Types = Uses — Motlding tools =~ Pouring’ ‘of metal = Prmcrplcs of die
: castmg Centnfugal castmg, mvestrnent castmg she]l mouldmg and COz process I

UNIT=IE. -

S Are welding = GTAW and GMAW Gds weldmg Resrstance weidmg Therrmt weldlng =
'“_"Soldermg anid Brazmg o : _ _ : SR

- ; UNIT -
CONVENTIONAL MACHTN]NG

o General prln(:lples {wrth qchcm:mc d1agrams only) of workmg Types and cornmonly performed
i _'operatronb inr the following: machmes Lathe; Shaper, Planer; M111mg mﬂchme. Drlllmg machmo_
o and gear cuttmg grmdmg rnachmc Concept of NC machmes k .

".UNIT IV SN
L UNCONVENTIONAL MACHINING PROCESSES

Neecl for unconventlonal machmmg proccsscs - Clussrficauons - Prmcrpics (w1th schcmahc :
. dmgram% only) and applications of. the following, processes: Abraswe jet machmmg, Ulirasonic :
:;'-machmmg Flectric -~ discharge . machining: : -Electrochemical “machining:” Electro-chemical .
* machining, Flectro-chemical grmdmg, Chermcai machmmg Laser be'\m machtmng Electmrr

54
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B UNIT- I
. REVIEW OF BASIC AERODYNAMICS / ENTAL PRINCIPLES AND EQUATIONS

ance of Aerodynamlcs Re\rlew of vector relanons, l@lodels of ﬂu:d Control Vo'lumes and i

nold‘s number on skm fncuon and pressura dmg,
ments Continvity, momentuny. and. energy: eqiiation:. Drag: of; A two-dlmenwonai body, S

Types of d;ag, Effects of Rey ;
pressure d:str:but:ons, Aspect rauo,_ ar

: anptancs Tnduced drag, Chord wise and’ span wase
. and Pianform charactensncs and dsag polar

velocrty potentlai

S oNITE
_'STEADY FLIGHT

114
AMENTALS OF INVISCID INCOMPRESSIBLE FLOW

' Steady lcvel ﬂlg!:st Ths’u:st:’“i’oweri avallable dl‘ld requn'ed with dltltl.ldﬂ = Esttmatmn of maxlmum

S : level fhgh{ spced Condmun for mmlmum drag and mimmum power requtreé n; Bernoulh sequ.’mon Incompressxb]e flow ina duct'. & vent'u.n:..an.c.i t'.c.n;v': s. é-' d 4 U
_ DR o peed wind .

Pltot t_ube “Préssure Coefficient; Incompresmble ﬂow condmon Governmg cqudtmn for:: G
comprcss:blc ﬂnw iaplace equation; .- b S

. oNmam '
- GLIDING AND CLIMBING mcm

IH:
DIMENSION AL FLOWS

o Max1mum rate of cksmb and steepest angle nf chmb Tnne to chmb and céilingé’i Minimuimn rate ol
o .smk and shrﬁiowest ang]e ofghde and glrde hodograph S e

ONITAV

e SPECIAL PERFORMANCE PROBLEM utta oukdnrskx theorem.

Esnmatlon of take-off and landm

i Range and endurance of Jet and pmpeller type of a:rplancs,
se r.hrust

: :_ dlstances H1gh 11ft dcvu:es Use of thrust augmentatmn and rever

GMPRESS}BLB FLOW A[RFOILS

- ';-UNiT-v . '
 TURNING PERFORMANCE

il red'airfml L

Bank angle and load factor lestat:ons on tum, _Pu'll'-.n'n" and push over, 'a_'nd the v-n di’agr'zim;: i
- _MPRESSIBLE F]_.OW OVER A FINITE WING

(E(IWHWB.Sh H.]i(i mduce(l (llﬂg, thex fllal!le]lf Bl(it‘Sanﬂ law ﬂﬂd He}fnho]iz b
mndﬂs ClﬂSS]Cal Elﬂl[lg h[le the’al) eillpncal i“ dlS[[lbiﬂlOH al]d Ge”Ela] llﬁ
Un Eﬁﬂct Of Aﬂpect fano

-..TEXTBOOKS S
L Anderson.] I AircraftPerfonnanca and Demgn,

. Me Graw-Hill Intemationl Edition 199
C]anc)‘ LJ Aerodynamtcs anan 1986 e L TR N D

-REFERENCE BOOKS I EEIEE :
- Hotghton; B, and Carmthers, N B Acrodynamlcs for Engmeenng Smdents Edward“

L Arold Pubhshers 1d.; London;, 1989 ;
Perkins, C.D.: dnd Hage RE Alrp]ane Perfnrmance and Stabﬂlty and Control Ws?ey .

_-'_Toppan 19”."'4

and ‘streamlines of ffnw dnguiar veloc1ty vomctty and Stram c:rculdtlon Stl'f:dm il

Pmm Source and Smk Combmauon of i umfonn fiow w1£h a Source and Smk R
et flow, _Ncm lifting flow ov a cm:uldr cy]mder Vortex ﬂow. hftmg ﬂow over a cyhnder, e H

n,_ Alrfml nomenclature Alrfoﬂ characterlsnc:,. the: vm’cex ‘sheet; Kutta condmon
rculation: lheorem and startmg vortex, classical: thm alrfml' 'heory. symmetnc and AN




'FEXT BOOKS

. o samics, Mc GruwﬂHﬂl lntemauonal Edmon .
t.° Anderson, 1.D:, Fundamental of. Aem v for Engmeermg Swdems o

2. Houﬂhton “B.L.. and - Carrathers, NB Aerodynamws
) Amold Pubhshers Led.; Lonéors 1989 ;

REFERENCE BOOKS i : -
3. - Clancy, L.E; Aerodynamxcs, Pltman 1986 :
1. Milne Thomson Theoretlcal Aerodynamscq Macmxllan.

1985_ "
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n = Spcc;al pmbiems of testmg in cubsomc. transomc ' upersomc and hypersomc
it .I_ayouts = s:zmg and des;gn parameters

BR:ATION OF WIND TUN'NEL

ct Speed Honzontal buoyancy Fiow angulant:e -wTurbulence Measur.emen :
d: mstrumentanon Cahbranon of supersomc mnnel

IND NNEL MEASUREMENTS

1 c1ty meaqurements - Force measuremenss - Three componem and szx component
ntemai balances ) : :

“and Gom, L. ngh Speed Wmd Tunnel Testmg, John Wﬁey. : n
H, zmd Pope, A Low Speed Wmd Tunnel Testmg. Jnhn Wdey Pubilcatxon
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AEROSPACE PROPULSION; 1

i Amcnmr'srmcﬁ;ﬁris;r_j-‘_j .
T DAMENTALS OFGAS TURBiNEENGINES

g ATIC ALLY DETERMINATE BEAMS tration of workmg Df gas turbme engme - The nhrust equatmn E Factors effectmg Ahriast st
: .pressure velocity ahd’ temperature changes ofvair entermg compressors e Method of o

'entatlon Charactensucs of turboprup, turbOJet = Performance charactensncs

'.'Doublc mtegrzmcm anc[ rnoment ared methods,.

Conjugate beam methnd Prmcrple ot"
. superpﬂsrtron Beams of cnnstant strength Composne beams. e i

o : S e
_ON[C AND SUPERSONIC INLETS FOR}ET ENGiNES S

L pNITLL

) STATICALLY H\IDETERMENATE BEAMS AND FRAMES s and Stall i’ Subsonic m]ets i Bﬂundary iayer separauon = Md]or features of

-ﬂow Hedr - & subsonit inlet, '« Relatron between. minimusm  area; ratic and: external
ration Tatio = Diffuser performance - Supersonsc injets - Starimg problem: in supersom S
: thk swallowmﬂ by area vamat:cm- Exterml dcceler'mon Mudes of mlet operatson SUSRER :

B 'Ciapeyron s three-moment cquatmr: method Moment drsmbutmn mct

g :""._'UNITIII i
o ENERGY METI-EODS

MBUSTION CHAMBERS ST

fon of combustmn chambers - lmponam factnrs effectmg combusuon chamber desrg TR
mbustmn process = Combustion: chamber: performance = Effect of opemnng vambles G
ormarnce: .« Flame tube coolmg -~ Flame stabrlxzat;on = Use of ﬂame hoiders = Numerzcal’

L : Casnghano 5 theorem, !
- trusses, frame, nngs etc

Maxwell‘s remprocal theorem, Umt load method Apphcaﬂon 1o bcam

CUUNITIV
_ COLUMNS

. ..Columns w1th vmous end condrtrons, coiumn curves, “columins wath mmal curvature wr
L eccentnc anc‘lmg ; Snuth weii plo[, short column forrnulae hke Rankme s !ohnsons, etc Ener

:. e s UNIT Vo ory. of :ﬂow in 1sentrop1c nozzEes = Convergent nozzles and nozzle chokmg Nozzle Lhruat
RIRRENE BE AMS COLUMN S ondlt;ons L Nozzle efficiency = Losses in nozzles = Over-expanded and unéer-expanded nozzles

I and vanabic ared, nozzlcs - Interacuon of nozzle ﬂow thh ad_]acent surfaces = Thrust;

Va.nous Ioaclmgs and end condmons =

. TEXT BOOKS

. 1 Trmoshenko :_ S..:, “Strength of matenals Vols, I&II Pnnceton D Vor Nosmnd Co 198& MPRESSORS

~ Donaldson; B.K; *Analysis of Al_rcraft Stmctures An Imroducnnn McGraw Hlll ]993

eo{ operaimn of centnfuga[ compressors ;_Work cione “aitd pressure rige - Velc}m' :
ETATY: - - Diffaser:- vine. desigh - considerations Concept i prewh1r1 Rotaung “stall
_!ementary theory: of “axial: flow compressor-—\’eiuc:ty tnangles—Degree of - reactior
--:dlmenssonal flow = Alr: angle. distribution for: fres vortex: and: constant: reaction’ desrgn_
i ssor blade desrgn Centnfugal and Axral ccmpressor performance chasacterlstlcs

e




| TEXT BOOKS S
I Mathur, M.L.; and Sharma, R. P Gas Turbme Jct zmd Rocket Propulsmn Standard Pub]lshers

“ . and Distributors, Delhi; 1988. :
2,7 Qates, G.C., Aerothemodynamscs of Alrcraft Englne Components A]AA Educatlon Scrles

_Newyork 5985
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AE3127 e

: REFERENC]L BOOKS . i R PR .
3> Cohen; H. Rogers; GFC and Saravanamuttoo HIH Gas Turbme Theory Longman 1989

- 4 Rolls- Royce Jet Engme,?n Bdlthl‘l. 1983

i AIRCRAFTPRODUCTIONLAB

_lmdm:al Gnndmg/Surface Gr:ndmg L

1mp]e exermses in EDM

Sheet’ metal Jmnmg by nvets. Soldermg and brazmg
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~ ‘Calibration of subsomc wmd tunnci
Drag of differént Bodies : : :
* Pressure distribution studles o two—d;mensxonal models
" Pressuse dlstnbuuorx over an airfoil at different arigles of attack

" Calibratios of supersomc wing tunnel S
" Supersomc flow vnsualxsanon w1th Schheren system o

Coe oyt B g e
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Fluid flow stud:es using Blower -

egree of freedom of system SLﬂth and dynarmc st'ib‘hty Need for smblhty i an urpianes AR
08 of cnntroiq Inherently and margmaily stdble mrpidnes .

Measurements in wind tuninel; such as boundary layer mcasurementq wakc survey etc

of grav:ty locatlon Eievator effects Stick ﬁxed neutra] pomt R SRS
ree ngc moment coeff]cmms B Suok free neutral point - Snck furce gradlents - Snck L

-ATICIDIRECTIONAL STAB[L[TY i

ither cockmg effects --Rudder requuemems < One engme mopemtwe condmons - Rudder S

ic: longltudma! Ldterd! and Dlrectiondl stablhty ; : : : o
oti. of miotion < Stability. denvatwev ‘Routh’s dlscrlmlnarxt solvmg the stablllty quadratlc
id motion - Factor affectmg the period atd: dampmg
ll aﬁd splral mctablhty Auto mtatlon dnd apm




TEXT BOOKS

- Perkins C.D;; & Hage R E Alrpiane Perfonﬁanee; Séability aﬁd Com:_ol, W?]_;y_: .T-‘?_P_F.’.f‘.ﬁ'_
Itlge-{son, R cC., thht Stabii:ty and Automatxc Control Mc Graw Hlll 5989

REFERENCE BOOKS

I.

2

Houghton, E.L., and Carru[hers

Amold Publishers Etd:; London, 1989~

M. Corrmc B W, Aerodynamlcs
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Nﬁ. Aemdy;]amlcs fo.r Engmeering' S'n.:deets.' E-dwm i AIRCRAFT STRUCTURES

N lT-_.] .

Aeronautics & Flight Mechamcm John W“eﬁ' 1995 L NSYMMETRICAL BENDING

alled beams = Concept “of shear ﬂow - Sheclr centre =
1etry w1th W’l]l effect and meffecuve in bendmg Uneymmetrlcqi beam sectlom_. i

Peery, DI, and Azar 1 J Axrcmﬁ Structures an edllmn Mc Gmw-Hlll NY 1993
1ve110 R M., Theory and Ana]ysls of Fllght Stmctures McGraw Hlll 1993

FERENCE BOOKS

Megsnn T.M.G., Aifcraft Strucmres for Engmeermg S!udenla Eldw:lrd Arnold 1985

ruhn. E.H, Analysm and Desxgn ef Fllght Vehlcles Structures trs -state off set compaﬁjf.
SA 1965 : : R : :

1.-6:6.' o
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T of solid rockets = Propeliam grain design comiderattons Liguid propellant tockety & Coolingin. ;

Mathier, M., and’ Sharma;’ RP Gas Tul:bl' :

i S 2002-2003'
o JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY

and Jet and Rocket PrOP“l"OR!:Standqrd-?:

pubilishiers; New Delki, 1988:-
- HYDERABAD i i Gorden; C.V, Aerothcrmodynamncs of gas turbm
[I[YearB Tech AE II Semester . 5 . _.4_0_4 oy AE3223 5:Series; New York 1986. s

R_E RENCE BOOKS

"" 3AEROSPACE PROPULSION n

. _”UNIT 1
_ AERCRAFTGASTURBINES

ELE § Ed

el Impulse dl’!d reactmn blddmg of gas turbmes - Velocnty tmngles and pnwer ‘gutput < Elementary. ]989
" theory ;- Vortex theofy.:- Choice: of : blade profile;” pitch. and: chord" = Hstimation of stage -
. pérformance- Limiting factors ifi gas turbing design:- QOverall turbing performance Methods nf :
: blade coulmg Matchmg of turbme and compressor Numerma] prob]ems R R

--:'_'UNIT.-n i
" RAMIET PROPULSION

'Operatmg prmmp} Subcnucai crmcdi and supercr:ﬂcai operatmn o Comhusuon in’ mmjet.'
o enging - - Ramjek performance Sample- ram_|et design calculations - Introduction to: SCRAMIET
-_._'_Prellmma:y concepts in supersomc combustmn Integralnm Rocket Numencz\l prob]em%

- ONET - T
; FUNDAMENTALS 01= ROCK.ET PROPULSION

: "'Operatmg prmc1ple - Specxﬁc 1mpulse of a mcket - Entermi b’\]hsttcs o Rocket .rt(_:iz';'le_
. ciassxﬁcations Rockctperformance conmderaﬂons Numencal problems S

o CHEMICAL ROCKETS

Solld prnpellant rockets Selectmn criferia of sohd propellants. Important h'\rdware components p

) hauid rockets < Lmutancms of hybnd rockets - Relahve advantages of 11qmd mckcts aver:solid -
rockets o . s : . e _ :

:.:..UNIT Vo : e

L _'ADV ANCED PROPULS[ON TECHN[QUES
Eiectnc rocket propuiston “ Ion propu!smn techn;ques - Nuciea: rocket < 'I’ypes  Solar sail:
'_Prehmmary concepm in nozz]e less’ propulsaon : B ) REE
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' 111 YearB Tech AE 11 Semester SR 4-0-4 AE3224 .

COMPU ATIONAL'AERO’DYNAM’I'CS -1

NI
BASICS

) Introductmn [ cornputanonal ﬂu)d dynumscs = Resewrch too& = Df:51gn Tonl leie com.rol_
: volumc, mﬁmtcsnmai ﬂusd element substqnﬂal derl\f;lthCb dwergcnce of Velnuzy

' GOVE.RNING EQUATEONS OF F!..UED DYNAMICS

The contmmty cqumon, tha mnmentum equ'mon. the energy eqmtmn, phyqual bound'uy.
** conditions; Form of Govemmg equAtmn g:mted for CFD Ccmservatlon form shock f' tung and
'shock cap{unng O . e : . )

: UNIT-III
IMPACT OF PARTIAL DIFFERENTIAL EQAUT!ONS ON CFD

: I.mroducnnn, Chsmﬁcat:on of Qua51 Lme'Lr P.\mal dltterentnl equ‘mon, The Eigen “valie
method; Géneial beh;w:or of dlfferent classes: nf Partial’ d:fferentml equanon = elhpnc p;lrabuhc
anci hyperbohc. :

UNITIV '
: DlSCRETiZATION

: lntroductmn, Finite dlfferemcs. d]fference eqmnons _ Exphc:t 'md 1mplu:1t t approaches, Erors and
an analy%m of ctdblhiy Lo o

UNITY i

I Inrroducnon,, iransforma[ion of the govermng parhal dlfferennal equ'mons Matnces 'uid'thef
: Jacobian: of transformnnon. Gnd Gencratlon techmques,_ ‘Elliptic Gnd Generator = Slmpiy.
Lonnected domaift doub!y ‘tonnected domain, Coordinate: systeim. contro] =
o cluster_mg, ntmducuon to Hyperbohc Gnd Generataon techmqueq and paraba]xc gnd gener'\mr._._
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HIGH SPEED AEROI)YNAMICS

S UNTI‘-I
: lNTRODUCTION

. .Basnc concepts of Entropy Enthalpy. and Isentroplc f!ow Comprcss;blhty Governmg equanon'_

Ll for mv1sc1d—compre531ble ﬂow Stagnatlon conomons Bas1cs of supersomc ﬂow L

o UNIT-IL
: NORMAL SHOCK WAVES

o lntroducuon Basgc normal shock equauons Spccd of sound Encrgy equanon Normal shock.
wave propemes Medsurement of ve]oclty in compressnble ﬂow SRR

UNIT-iII
OBLIQUE SHOCK AND EXPANSION WAVES

'--.1ntroducﬂon Obhque shock wave; relatlons g Supersomc ﬂow over Wedges and cones - Shock

" inferactions: and refléctions. Detached shiock. wave in' front of a blunt body Pandtl Meycr'

o expzm“on waves Shock Exp'mslon theory -—Ackert 5 theory R

SNV L
- NOZZLE, DIFFUSER AND SUPERSONIC me TUNNEL

"Introciucnon - Govcmmg equauon for quam—onc—d:menswnal ﬂow Nozztc fiows. lefuscrs
Supersomcwmdtunnels ; . . SRR

'_'-"-'UNlT-V ' ] DT
- _SUBSONIC COMPRESSIBLE FLOW OVER AIRFOIL RETEREE
' "-}ntroducuon - Velocny potennal equauon - Transomc small perturbatmn equatlon - Prandtl

= Glauert: compresmmhty correct:ons “ Cntlcal Mach number - Dr'\g dwergence MdCh number
Ateu rule Supercnncal mrfotl : : A . 5 ERRARRE

--_-:_-'TEXT BOOKS R
_'Anderson ¥.D; Modem Compressxble FlmdFlow Mc Graw-I-hil Intemauonal Edmon

1. _ Redhakrishnan, E; E., Gas Dynamics, Prentice Hall of Inidia, 1995

Lt Hall 1995 G s
' _3'5-.C1zmcy LJ Aerodynamlcs Pltman. 1986 Macmlllan,iE)SS Sl

' REFERENCE BOOKS  © L
Anderson J D Fundamentat of Acrodynamws Mc Graw—Hﬂl Internanon.;l Edmon

N s

2. Hod geBK & Koemg K Compresmble Flmd Dynamlcs w1th Computer Apphcauon, Prent;ce
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. 1?@CKE_T5"A'@. MISSIL

[NG_AND CONTROL OF ROCKETS AND MISSILES

ket r.hrust vector control Methoda Thrust termmdt:on CSTEVE Mult;'
2 opumlzaton Stagc separanon dynarmcs Sep1r1t1on techmque

RIALS FOR ROCKE’I‘S AND MISSILES

cnon of matermlq S pecml requ1rements of nmtem]s to perform unider ddverse ¢




TEXT BOOKS
| S Mathur M.,_and Sharma RP., Gas Turbmes an

R Puhltshers New Dethi, 1998 :
S 20 Cornehsse . W Rocket Propulsmn and Space Dynarnu,s

= Loadan, 1982
3 Pmket ER; Ma[el’ldlb for Mlssﬂes and S

d Iet and Rocket Propuluon, St'mdard'_:

jW frcernn & Co.. Ltd.,_'

p;xce Craft McGraw Hlll Book Co., Inc., 1982

: REFERENCE BOOKS

L. Su(ton GP et ak, Rockal Propulsmn Elements }Uhﬁ.Wile'y:& Sons Tnc'..New'Y.o'rk,. 1993

’I‘est on rlveted and bolted Jomts
'-Tcst usmg NDT mspectlon method s

sub_]ected to 1ntemai pressure Shiaft sub]ected to' combmed I
Shcar centre in opcn and closecE sectlons beams = Test on sew
_ _Elasuc constants for composxte matenais Flexura] test onc 1mpa
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AIRCRAFT DESIGN PRACTICE

UNIT I

Intmductmn to systematlc approach to’ dcsngn prellmlmry wclght cstlmatlom size From a
:'conccptuai skctch alrfoﬂ and gcornetry, selccunn thrust ioadmg and wmg loadmg >

' UNIT II

L Imtlal sxzmg. conﬁgumilon ]ayout, ';pccial tonsiderations in configuration design.”

UNTI‘IT[

: Prcl;mmary cost umlysm

! UNIT lV

e Prchmmary '\erodynamlc dc51 gn of an zurplme of givern set of pcc:f jcations. _Thrcc_'_v'iéw' Drawing
" and fayout and estimation of its pcrformance and stabxhty charactcmtlcs IR RN S R

UNIT -V

: Dctaﬂcd strucmral '{:l'e_'si grl_"cf th:c. méj‘c} cbmpohéhté_; q.f. an:cir'pla'nc inclu_ding.lg'ad_:c_a'lc_ulaﬁén’s.z'.._ -'

A ubscmc Alrplanc Dcsxgn, De}ft Umversﬁy Press U K 1986
: 2 Kucchcmann, D Acrodynarmc Dc:31gn of Alrcraft Pcrgamon Prcs, 1973 "

REFERENCEBOOKS B R L e b
R"tymcr D P, Alrcmf{ Conccplual Design;'AIAA Education Series -

: Des:gn nf wmg, fuselagc control surfaces, and'.-l';inding.:'gcaf and subsystemns; stirface control. |

troductmn fo panel mcthod Basm aspects of umfor ¥
thod Non-hftmg ﬂows over arbltrary two—dlmcmmnal bodies

eqaatmns = Central-and’ Backward d1ffcrence schernes, ‘5
hmques Conscrvat:on vs non ccnscrvat:on fnrms of gove

quations, Transfcrmatlon of boundary: lﬁycr equatmm. an
_cnce of dlscrctlzatlon rnndcl and the gcncrahzcd Cran

TIME DEPENDENT METHOD

Stability- “of: Soluuon:' Exphcnt'_ tims depcndent mclhods .
trapczo:dal Backwa.rd d1ffcrcnc1ng. methods Lcap Frog mcthod




j..'Descnptlon of Lax-Wendroff Scheme and Mac Cermack L two—step predwtor = Correc{or
: method Descrlpncn of time spht methads and Approxtmate Factonzauon schemes o -

s TEXT BOOKS
L Lo Jnhn D Anderson “ Computauonal Fliid Dynarrucs” McGraw Hill: - i
.:2. Anderscm, Dale Al John C. Tanh:ll and: Richard: HP Letcher “Computanonal Flmd_

Mechamcs and Heat transfcr" McGraw Hﬂl New York 1984 Voiumcs 1& II

'REFERENCE BOOKS".- o
'-L_;'__Hoffmann KA Computatlonal Flu:d l)ynam:cs for Engmeers,
'-_";'System, Austin; Tex., E989 i
g KrcysmglE Advanced Engmeermg Mathemaﬂcs Wﬂey, Ncw York R
'._Introductmn to Cornputauanai Fimd Dynam:cs Chow CY InhnWlley, 19'."'9

Eﬁgir_leer_i_n'g_ :E'_dﬁ'ca'ti'c_i'r.n

ydraul:c systems - Study of typwal work ble yate
untrollers = Modes of 'operauon

Power ass1sted ancE quy pow dfhp]
Engine’ tontrol systems = Push pull rod; system: K}
‘inponeats « Modem: contro} Systems - ng:tal ﬂy b Wire:sys
trol technology, (,ommumcatlon and Navi atior 1




: TEXT BOOKS
T McKmley,!L and Bent;
2 " General Handbooks of Ai
Federal Awa'uon Adm.\mstranon

RD;, Alrcraft Mamtenzmce & Repm: McGraw Hﬂl 1993
ciramme and Power Plant Mechanics, .S Dept. of: Transpurtanon, :
The Enghsh Book Store New Deihl. 1995 '

L REFERENCE BOOKS
"1, McKinley, 1 Liand Bent R, D., A:rcraﬁ Power Plants, McGraw H1]1 1993 g
-2, Pallet; EH.L, - Airceaft Tnistriments & Principles, Pitman & Co 1993

3 Trcager. S Ga'% Turbine Technolagy, McGraw Hlll 1997

INIT -1
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cﬁmque Fundamentals of brittle- ¢
dating - migtho
It aphy, Ultrasomc C-Scan Thennograpby"Flber-
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BOOKS b R AT TN : |
REFI—EI;EnNy?EM., Hand Book of Expcnmental Stress Analysts John Wl]ey and Sons INC New :
SYork, 1972 . . G ]
2 Srinath; L. S;.' Raghava M R nga:ah K; Gargesha .G Pant4
Expenmental Stress Analysts Tata McGraw Htll New Delhl, 198

and Ramachandra K .

'1)

INTRODUCTION TO AVION'ICS

: Avmmcs in C1v1l and Milltary Aurcraft and Space Systems =
e gn and Technologles :

s H - : S
INCIPLBS OF DIGITAL SYSTEMS

Pigital Computer M]croprocessors Memones R

| Plasma: Panel: —-Touch S'_.t':'re.eri' B

mcatmn sy' s - Nawgatlon systems' thht control systems
E:ty systems Rehab:hty and mamtmnabshty Cemﬁcatlon. .

1al and Radno Direction: Fmdmg at'Medlum, ] "h and e
tgh frequencws ‘Radio compass and Automatic Direction Finder - Radio Ranges - Medium'_
uency. < VHF Omini Directioniat Ranges - Hyperboltc Navtganon Systert = :LORAN. ANLy:
CATACAN aids to- approach and landing - Standard TS and Ground. Confrol - Appmachi o
s Dead Rcckomng Navtgatton System Dopp[cr Nav:gat:on [nemal Nawgatmn system i




_TEXT BOOKS' ;

1. G oanker RS - MlCl’O Process S
Sons. 10" Reprint, (989 :

2. Stitzeér CR, D:gltal Avionics Systems __Prentwe Hall

Arch:tecture Programmmg and Apphca ions Wﬂey and

_ JAWAHARL _' NEHRU TECHNOLOGICA
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REFERENCEBOOKS SR R T
* 1.- Kaylon M and Fried W~ Av1on1c Navi gducm System, Wlley and Sonh
2 Mlddleton D. W Avmmcs Systems Longman Group L

' SPACE TECHNOLOGY
(ELECTIVE -1

Pﬁnmple of operation: of rocket motor Ass 1 - Specif
= Assumpti :
equancm Performance of rocket nozzles. p 1or1 Of deal. rOCket-megry

':Rocket Propulsion Elements" ‘Suteon GP John Wlley and Sons NY
“Rocket Propiitsion and Space. Dynam:cs" Cornelisse TW; WH Freéman & Ca
MlSSl]ES Conﬂguratmn Desxgn“. Chin 55; McGraW Hxll NY 1961

,19




UNIT - V.
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FABRICATION PROCESSES

Fabrication Process: Open and c}osed mould processes - Flhment wmdmg and on-line
: product:on method — Manufacture of fibers and properties.

4~0—

' IV YearB Tech AE ISemester s

TEXT BOOKS

. 1. “Analysis and Performance of fibre Composites”, Agarwal BD and Broutman LJ., John
Wiley and Sens., NY, 1980 -

2. “Handbook on Advanced Plastics and Fibre Glass'y, Lubin G., Von Nostrand Remhold Co.
NY, 1989. ‘

3. “Advanced Compositc Materials”, Lalit Gupta, Himalayan Books, New Delhi, 1998

o COMPOSITE MATERIA' AND STRUCTURES

: UNIT I
'ENTRODUCTION

mfo'rceimf;nts 2

ClaSéiﬁcatmn nf composnes Advantages and apphcanons . f © mpos € maten' s e
: : Ore - REFERENCE BOOKS

i. “Mechanics of Composite Materials”, Jones RM,, McGraw Hill, Kogakusha Ltd,, Tokyo
1985, ,

'and mamces

: :STRESS STRAlN RELA'I‘ION

n-lsniropac matcnal transformat:on ot‘ matenal pmpert S for:_

'_.:Isotrop:c. Orthngraphm and a
= arb1trary ﬁber or entataon :

o METHODS OF ANALYSIS

: 3 Shear-
'acro mecha 1cs of rmnates
Transfnrmatmn to

: ': Mlcro-mechamcs :
' modulus and. Poassons ratm Bnef mermon of eiastxcxty approach
o Amsotmp:c Elasnclty - StrcSSastram rc}atsons in matena! coor mates
Strength concepts - Bw.x:ai Strength thennes - maxlmum stress, _mammum-

‘geometric axes

R : : theory C]asstcal Iammat:on thco Spemal cases of smglc—
R iayer Symmetnc. ann-syrnmetn nd umsyt 'etric conﬁguratlons w1th cross~p1y ‘and-hrigle: ply
' Defiecnon analys:s of laminated plates - Analy51s of lammated beams and columns =

Shear deformatlon theones for composxte lammates
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INDUSTRIAL AERODYNAMICS

(ELECTIVE -1}

UNIT - I
ATMOSPHERE
Types of winds, Causes of variation of .\'Ninds, Atmospheric Bbﬁndary tayer, Effect of terrain on
gradient height. . et
UNIT - 11

WIND ENERGY COLLECTORS

Horizontal axis and Vertical axis machines, Power coefficient, Betz coefficient by momentum
theory.

UNIT - I

VEHICLE AERODYNAMICS

Power requirements and drag coefficients of automobiles, Effects of cut back angle, and
Aerodynamices of trains and Howercraft.

UNIT -1V

BUILDING AERODYNAMICS

Pressure distribution on low-rise buildings, Wind forces on buildings, Environmental winds in

city blocks, Special problems of tall buildings, Building codes, Building Ventilation and
architectural aerodynamics.

UNIT -V
FLOW INDUCED VIBRATIONS

Effects of Reynolds number on wake formdfion of bluff shapes, Vortex induced vibrations,
Galloping and stall flutter.

80

- TEXT BOOKS : L
I Blevins, R.D., Flow Induced Vibrations, Van Nostard, 1990

..REFERENCE BGOKS

Scorer, R.S., Environmental Aerodyriamics, Ellis Hatwood Lt Eogland 1976
, 5, 5 td, England, 1978
- Sovran, M., Aerodynamics Drag Mechanisms of Bluff Bodi d Vi
P Y. 1678 . : ” odies and Road.Vc._
Sachs. P,, Wind Forees in Engineering, Pergamon Press, 1588,
.

‘
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DESIGN AND DRAFTING
(ELECTIVE -1I)

UNIT -1
ANALYSIS AD DESIGN OF TRUSSES

Statically determinate plane and space trusses, estimation of forces and design members

UNIT -1I
LANDING GEAR DESIGN

Basic elements of landing gear system.

UNIT - LI
DESIGN OF JOINTS .
Rolted, riveted, bonded and welded joints, Standard specifications.

UNIT - IV
LAYOUT OF TYPICAL WING AND FUSELAGE

Drafting of typical wing structural elements, Types of wing structures. Drafting of typical

fuselage structural elements, Types of fuselage structures.

UNIT-V
MODELLING AND DRAFTING

Computer aided modeiling and drafting of aircraft componenis using software packages.

TEXT BOOKS

}.  Bmuhn EH. Analyses and Design of Flight Vehicle Suructures, Tri State Off Set Company !

USA 1965
7 Meeta Gandhi, Tilak Shetty & Rajiv Shah, The ‘C' Odyssey ++ & Graphics — The Futur
of C, BPB Publications, New Delhi 1992 !

REFERENCE BOOKS
1. Peery,D.J., and Azar, 1], Aircraft Stuctures, McGraw Hill, 1993
2. Dowty, G.H., Structural Principles and Data, The New Fra Publishing Co., 1980
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APPROXIMATE METHODS IN STRUCTURAL MECHANICS |
(ELECTIVE-TI) " R
UNIT -1

. INTRODUCTION t .

- Exact method versus approximate method — Need for approximate methods

“UNIT - 1L
- ENERGY METHODS

R . . . . . . :
_ tl?wew of bas;c.enefgy pnnmPles — Applications to statically determinate and indeterminate
- structures. Free vibration analysis — Beams and columns — Variation principle

UNIT - I
METHOD OF WEIGHTED RESIDUALS

Application of Galerkin, Collection, Least square methods to analysis of beams

UNIT -1V
FINTE DIFFERENCE

Application of static, dynamic and stabijity analysis of beams and plates.

UNIT - V
FINITE ELEMENT METHOD

Applicatior: of truss, bar, beam and two-dimensional elements

93
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TEXT BOOKS _
. Tauchert, T.R., Energy Principles in Structural Mec
student Edition

hanics, McGraw Hili, International

JAWAHARLAL NEHRU TECHNOLOGICA U

2. Bathe, K.J and Wilson, EL., Numerical Méthdcis in Finite Element Method, Prentice Hall ) - HYDE BAD. .
* {Indta} Ltd, 1985. : IV Year B. Tech. AE - [ Semester RA 04
REFERENCE BOOKS . L . PROPELLANT TE CHNOLOGY
" Sui ' is of Plates — Classical and Numerical Methods, Prentice X
i. fiz;]l]ariiéslz., Theory and Analysis of Plates a | (ELECTKVE w
2. Chaj'es, A., Principles of structural stability Theory, Prentie Hall, Inc., 1987 UNIT. T
LIQUID FUELS -

‘
Properiies and tests for petroleum products - Motor gasoline - Aviation gasoline -
Aviation turbine fuels - Requirements of aviation fuels of kerosene type and high flash
point type - Reguirements for fuel oils.

UNIT - IO
SOLID PROPELLANTS

Single base propellants - Double base propellants - Composite propellants - CMBD propellants -
Metallized composite propellants - Introduction to different fuels and oxidizers of composite
propellants - Brief introduction to composite theory of composite and double base propeilanis.

UNIT - 111
LIQUED PROPELLANTS

Various liquid propeilants and their properties - Monopropellants and bipropellant systems -
concept of ullage - Ignition studies of liquid propeliants — Propellant loading tolerances -
inventory - Volume versus mass loading - Loading measurement and control - Outage control.

UNIT -1V
CRYOGENIC PROPELLANTS

Iatroduction to cryogenic propellants - Liquid hydrogen, liquid oxygen, liquid nitrogen and liquid
nitrogen and liquid helium - Theory behind the production of low temperature - Expansion engine
- Cascade process - Joule Thompson effect - Magnetic effect - Ortho and para H2 - Helium 4 and
Helivm 3 - Ideal cycles and efficiency of cryo systems - Storing of cryogenic propellants -
Cryogenic loading problems.

UNIT-V
PROPELLANT TESTING
Laboratory testing - Arc Image Furnace - Ignitability studies - Differential Thermal Analysis -

Thermo-gravimetric analysis - Particle size measurement Micro-merograph - Strand burner tests
impulse bomb - Performance estimation.
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TEXT BOOKS

I. Comelissse, J.W., Rocket Propulsion and Space Dynamics, J.W. Freeman & Co., Lud.,

London, 1980.

2. Panmer, S.E. Propellant Chemistry, Reinhold Publishing Corp., N.Y 1985.

REFERENCE BOOKS ' _
1. Shutton, G.P., Rocket Propulsion Elements, John Wiley, 1993.

2. Sharma, S.P. and Mohan .C., Fuels and Combustion, Tata McGraw Hill Publishing Co, Ltd.,

1984
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3. Mathur, M., and Sharma, R.P., Gas Turbine and Jet and Rocket Propulsion, Standard

Publishers, New Delhi, 1988.
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FLIGHT TRAINING AT LI.T KANPUR
(ELECTIVE 5 1)
%

Weight and C.G Determination

Calibration of ASI and Altimeter

Calibration of Special Instrument

Cruise and Climb performance

Determination of Stick free and fixed neutral points

Determination of Stick free and fixed maneuver points

Verification of lateral-directional equations of motion for a steady state side slip
maneuver,

Verification of Lateral-directional equations of motion for a steady state coordinate turn
Flight determination of drag polar of a glider

Nowe W

0 e
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COMPUTER INTEGRATED MANUFACTURING
(ELECTIVE - II}
UNIT-1T o '
CIM as a concept of a technology — CASA/SME model of CIM — CIM LI ~ Benefits of CIM -~
Communication matrix in CIM - Fundamentals of computer communications in CIM — CIM data
transmission methods — Serial, parallel, asynckronous, synchronous, modulation, demodutation,
simplex and duplex — Types of communication in CIM -~ Point to point (PIP) — Star and

multiplexing — Computer networking in CIM — the seven layer OSI model — LAN Map mode] -
Network topologies — Starr, ring and bus, advantages of networks in CIM.

UNIT-1I

Cosncept of CAD as drafting and design facility — Desirable features of CAD package — Drawing
features in CAD — Scaling, rotation, translation, editing, dimensicning, labeling, zoom, redraw
and regenerate, surface modelling and solid modelling (concepts only) in relation to popular CAD
packages.

UNIT - 1III

Manufacturing industries as basic producer — Converter and fabricator, types of production,
Functions in manufacturing, Production concepts -~ Manufacturing lead time (MLT), Producticn
rate, Components of operation times — Plant capacity — Plant/machine utilization — Work in
process (WIP) - Simple problems, automation definition, types of automation.

UNIT - IV ‘

Group technology — Areas of applications — Benefits — Part families - Part classification and
coding systems — Optiz multi class — Production flow analysis (PFA) — Machine cell design —
Determining the best machine layour — To/from ratio method, simple problems. Flexible
manufacturing system — Introduction — Components — Types — Applications and benefits — Work
station — Material handling and storage system — Layout configuration — Data files — System
reports and planning.

GNIT-V

Characteristics of manufacturing process data ~ Continuous analogue — Discrete binary and pulse
data — Types of interface for input and output of process data — Analog to digital converter (ADC)
~ Digital to analog converter (DAC) — Multiplexer - Process monitoring through computer -
Types of computer process control ~ Preplanned, direct digitat control (DDC), Reguiator controk
and feed forward control — Requirements of control programming ~ Interrupt, real time clock
interrupt.
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TEXT BOOKS
1. “Automation, production systems and CIM”, 2™ Ed i i
e, B nd CIM, 27 n.. M1_k_.e.ii_ P. Groover; Prentice Hall:of
“Computer Aided Desiga and Manufactorine Baird ML 1 - ' o
) Desiga : a g”, Faird ML.,, PHI 1993
SCAD!CAMIICEM , I" Edn., Radhakrishnan P., New Central Book Agency, 1992,
omputer Integrated Manufacturing from Concepts of Raeization™ 1% Ed is
Westor 1997 g pts of Raeization”, 1% Edn., Addison

. “Computer Aided Design and Manufactusing” i i )
. g”, David Vallicre, PHI, 1990 * "
Sadhu Singh, Kahnna Publications 0 TEADIERT

ERSEN

wh

REFERENCE BOOK . Co
1. “Principles of Computer — Integrated Manufactuﬁ‘hg‘% 1" Edn: Kant Vijpayee S, PHI, 1995
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AIRCRAFT SYSTEMS LABORATORY

Aircraft Hydraulic System

Aircraft Pneumatic System

Aircraft Oxygen System

Aircraft Landing Gear System
Aigcraft Pressurisation System
Aircraft de-icing and anti-icing system
Aircraft electrical system

Aircraft control system

Aircraft fuel system

5o 00 AL IOy A 3 e
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COMPUTATIONAL AERODYNAMICS LAB
%
UNIT -1

Numerical solutions for any one of the following, using Finite difference method.
a) Elliptic Equations
b) Parabolic Equations
c) Hyperbolic Equations

UNIT - 1I

Grid Generations for any one of the following
a) Algebraically stretched Cartesian grids.
b) Elliptic grids

UNIT - 11T

Numerical solutions for any one of the following
a) Vortex panel method
b) Source panel method
c) Incompressible coutte flow
d) Supersonic flow over a flat plate
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FINITE ELEMENT METHODS
" (ELECTIVE -1II)
UNIT ~1
INTRODUCTION

Review of basics, stiffness and flexibility matrices for simple case, Governing equation and
outline for convergence of finite element method.

UNIT-H

DISCRETE ELEMENT

Bars, Frames and beam elemeat, Application to static, dynamic and stability anafysis.
UNIT - I1I

CONTINUUM ELEMENT

Types of 2-¢ elements, Application to plane stress, Plane strain problematic symmetric case,
Consistent and lumped formulation.

UNIT -1V

ISOPARAMETRIC ELEMENTS

Application to two and three-dimensional problems, Numerical integration.
UNIT -V

COMPUTER IMPLEMENTATION AND FIELD PROBLEM

Computer implementation for assembly of elements matrices and solution procedure. Application
to other field problems like heat transfer and fluid fiow.
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TEXT BOOKS
1. S;garlin_d,_ L., Applied Finite Element Analysis,
2. Desai, C.S and Abel, I.F., An introdnetion to' the Finits Eleme. s
West Press Pvt,, Ltd., New Delhi, 1987, ) . em?_nt_ Metho
3. Bathe, K.J. And Wilson, E.L., Numericai Methods in F
of India, 1985,

Johni. Wiley and ‘Sons

inite Element Analyéis

REFERENCE BOOK BREE - : S
L. Krishnamurthy, C.S., C.S., Finite Element Analysis, Tata McGraw Hilt, .1987
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 REFERENCEBOOK . = 0o oo
cry0GENICS I o e Mo A 7
ELECTIVE -11D L e e

UNIT -1
INTRODUCTION

Historical background - Introduction to cryogenic prablems — Liquid hydrogen, Liguid helium,
Liquid nitrogen and Liquid oxygen and their properties.

UNIT - 1I
PRODUCTION OF LOW TEMPERATURE

Theory behind the production of low temperature — Expansion engine heat exchangers ~ Cascade
process Joule Thomson effect - Magnetic effect - Ortho and para H; — Helium § and Helium 3.

UNIT - ITL
EFFICIENCY OF CRYOGENIC SYSTEMS

Types of losses and efficiency of cycles — Specific amount of cooling - The fraction liquefied -~
Cooling toefficient of performance — Thermodynamic efficiency — The energy balance method,

UNIT -1V
CYCLES OF CRYOGENIC PLANTS

Classification of cryogenic cycles — The structure of cycles — Throttle expansion cycles —
Expander cycles - Mixed throttle expansion and expander cycles — Thermodynamic analysis —
Numerical problems.

UNIT -V
CRYOGENICS IN AEROSPACE APPLICATIONS

Cryogenic liguids in missile launching and space simulation of cryogenic liquids ~ Effect of
cryogenic liquids on properties of Aerospace materials — Cryogenic loading problems — Zero -
gravity problems associated with cryogenic propellants ~ Phenomenon of tank collapse —
Elimination of geysering effect in missites.

104




2002 2003
JAWAHARLAL NEHRU TECHNOLOGIC_A_L UNIVERSITY

. HYDERARBAD:
iV YearB Tech AE I Semester IR & 0 4" S AE4223
AIRCRAFT DESIGN
(ELECTIVE' = HI)
U’\IIT-
INTRODUCTION

' State of art'in the ‘m‘pl'me dec;gn C[dssmcat!on of dlrplanes baﬁ‘.ed on pErpose and conf‘sgurancm
Factor’ 'lffectmg configur'ltlon Merits of different airplane layouts.

UNIT-H : o
SHAPING THE AIRPLANE

Prmmpal featus‘es Aerodynamscs conflguratlon Llft drag and snter‘ference effects ;
weight '~ and- strength: considerations, . Peculiarities . in  layout, De&gnmg for -

manufacturabilt

y, Maintenance, Operational Costs, .lnteractlye Design: . .
"LNIT m R
PRELIM[NARY DESIGN PROCEDURE

D'm coliect;on and 3~ view drawmgs thelr purpose Wexght estxmat:on, Chou:e of wmg loadmg
dnd thruqt loadmg

: UNITIV SO
POWER PLANT' SELECT{ON

: Cﬁmces W'uhb]c Compmtwc ments Locatlon power plams, Functlon dlctatmg ‘the iocmons._

CUNITY SRR :
- DESIGN OF MAJOR AIRPLANE COMPONENTS

- '\) ng Daswn _ : . ST
" A]rworthmehs reqmrements V -ni d1agram Loads Elements of Wmu dcswn, P
Structural feamres : . - S :

.'b) l'useldge Demgn
- Loads: on fuselage, Elcmcnts nf fusehga desxgn. Dctermmatlon of ta1§ surface areas
Strucmralfmturcs. o :

106

c) Landmg Gcar Des:gn ERE
Loads on lanémg gear, Prchmmary Iundmg ge'lr demg

TEXT BOOKS -
1. Raymer. b. P Alrcraft Conceptual Demgn AIAA Educat' ;

RETERENCE BOOKS

1. Torenbeek, E Synthe51§ of sabsomc Ai :
_ o :plane Des: gn Dclf Uruvezs:t
2. Kuechcmann D., Aerodynamlc Dfmgn of A:rcraft Pergamnn Pre-; 197 Pres
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CREATIVE INNO '.ATION AND'NEW PRODUCT DEVELOPM
(ELECTIVE III)

CUUNITSE L
CREATIVITY

= k 'Questmmng mmd - Novei 1deas - The need for creatlvny and mnovatlon = Creat1v1ty and'
- problem ‘solving ~ " Brain: storming techniques, Process of techno!eglcal mventton - Factors-_

contnbatmg o successful iiniovation and deszgn

CONITAW G :
. IDEA GENERATION AND SCREENING

RN Process of generatmg ©
L selcctmn and evaluatlon Problem solvmg techmques

UN!T' o : ' '
NEW PRODUCT DEVELOPMENT

ol Se!ect:on crlterla Goal deﬁmnon Successful methods of 1nvent10n and deﬂgn Inventxon Hote
e 'book i

' UNIT v

_. NEW PRODUCT PLANNING

Prototype desigi = Use of CAD (basles) Fabncatlon - Testmg Quallty standarde = Market B

survey Introducmg new survey

: 'PATENTS AN D INTELLECTUAL PROPERTY RIGHTS (IPR)

s Patents = P.nent 1aws =

 2002- 2003

sinal ideds and products/eerwces - Group brain btormmg'— ]“-‘mJect :

Pdtent' cooperatlon treaty (PCT) - [ntematlonal patents, Patent search -~

TEXT B(}OKS w T
L. Hamy B, Wattcm New Pmduct Plannm =
2. IPR Balletins;, T!FAC New Deihl

rentice Hal Inc (1992)°

REFERENCE BOOKS

1.. Willam C. Miller= The C‘reanve Edge Add:son Wesley Pub; Co New York (1997}

2. (I](;t;ggiwalla Forth eye - Exce[ience 'I‘hrough Creatmty. Wheeler Pubhcat;ons Ai]ahdbad

WFB SITES

¢ hittp: /vy, virgiiiia, eduftcc315 S AT
http/fwww, Wipo.isit' IR
http:fwwin. Uspto.gov.
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SPACE MECHANICS} s
(ELECTIVE III)

(= BASIC CON.CEPTS

B The solar :,ystem - Reference frames and coordmate byatems = The ceies(la] sphere - The_
- eeliptic: Mutlon of verna] equmox = S]dlreal time = Solar nme - Stzmdard 'I‘xme - -The earth 5000

L atmosphere

: _' UNIT-TI 3
. THE GENERAL N BODY PROBLEM

-_'The many body problem = Laorange - Iaeobz ldenmy The Clrcular restncted three body-'
problem = Libration’ points'= Relative Mot]on i the N- body ‘problem = Two bedy pmb!em =

: Satelhte orblts = Relatlons between posmcm 'md ume Orbml elements

: 'UNlT m R . n : :
s }'SATELLITE IN}ECTION AND SATELLETE ORBIT PERTURBATIONS

. "General wqpecm of sate]hte mjccnons = sateﬂ:te orbit transfer il Vdrmus cases = Orbzr dcvmtlons" -
du to injection errors = Special dnd general perturbations - Cowell’s Method = Encke 8 method': .

: U= Method Gf va.r;atmns of orbltal elements = General pertalrbaetions appmach

{jUNITIV o L
- LNTERPLANE’I‘ARY 'I'RAIECTORIES

Two d:mensmnal mterpianetary tnj ectones = Fast mterphnetar}' trajectones--—Three-dlmcnsmnal o

_ mterp]anetdry trd_]ectones Lau nch of mterplanetary qpacecr‘zft = Tra}ectory 1boul target plant

UNIT- Vo Hoi
: BALLISTIC MISSILE TRAJ'ECTORIES

T}se boost phase wThe b'llhsne ph'lse »»Tra_]ectory geome{ry Opt[mal fhghts = Tlme of 1'[1ght =

-/ Re-eniry phase = The: position of the:impact poini < Influence of coefficidits.

Materials for Spacecraft: Space env:ronment = Pecullanﬂes = Effect of space envnonment an the‘ o

3 selectmn ef materlals of spacecraft

2002 2003;"

3.

TEXT BOOKS

[ Rocket Propulsmn Elements" Sutton GP John Wiley: }9
2_;' Elemenl‘i ofAstromechamcs“ an de Kam P Pitma
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FATIGUE AND FRACTURE MECHANICS
(ELECTIVE IV)

" UNIT- "
FATIGUE OF STRUCTURES

SN Curves - E‘nduram:e Ittmt Effcct nf mean strcss Goodman. Gerbcr and Soderberg re]attons n
and diagrams - Notches and stress concentrations - Neuber's stress concentratmn factors Plastrc_ S

- stress concentratron factor Notched S~N curves.:

-'.-:-'UNIT me '
N STATISTICAL ASPECTS oF FATIGUE BEHAVIOUR

".Low_ cycle :'a | zugh cycle fatrgue-_.— Cofﬁn '.-- Mansnns 'relatton w

Transition: life" - Cycltc strain. hardening: and- softening -~ Anaiysas of load histories - Cycle .

countmg tcchmques Cumulattve damage Mmers thcory Other theortes.

:UNIT 11 AR ' :
PHYSICAL ASPECTS OF FATIGUE

: Phdse in fattgue hfe Crack 1n1tlatton - Cmck growth Fmal fracture _Dislcckitfpné' B _Féttglre :

“fracture’ surfaces_.

_-'UNIT v
: :-FRACTURE MECHANICS

: _. Strength of crecked bodies . Potentaal energy and. surface energy anf" th 5 theory Irwm-Orwm -
“extension of Griffith's theory:to ductile materdals ~ Stress analysis: of cracked: bodrcs Effect of v

o th:cknes&. on fracture loughneﬁs Stress mtenstty factors for iyp]C’ll geometrles. S

'._:_:UNIT Vo L
- FATIGUE DESIGN AND 'I‘ESTING

: Safc [tfe and fat[~safc destgn phrlosophres = Importance of fracture mechamcs in aerospace'_'_':

structure Apphcatmn to compostte matertals structures._

4120

: _TEXT B()OKS

L Kaott, LF, Fundamentals of
London, 1983 :

REFERE‘NCE BOOKS:

Fracture Mcchamcs. B_uttcr-_ Worth & Co., (Pub[iehers}'. Lttl..: g

1. Barrois, W., arid Ripley, EL., F'mguc of Atrcraft Structures Pergamon Pres.. Oxiord 198‘5

2. SiH, C.G:, Mechanics of Fractu
Co., Netherlands 1989

re, Vo] I Stjthoff dnd Noordhoff In:ernattonal Pub]tshmg
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VISCOUS FLOW THEORY
(ELECTIVE IV)

._BASICS

~Basic law‘« of ﬂutd ﬂow Contrnurty momentum and energy equut]ons EH apphed to. E ystem ‘md_'_

_';'control volume . = Concept of ﬂow f'clds - Vrscous fluid: flow = ; Boundary:: conditions: =i~
: .Development uf boundary: layer ;= ‘Bstimation of - bourdary layer: thlcknes:, = Dtsplacemcnt :
'thtckness momentum und energy thrckness for two- dlmensroml f'lowr. :

o .-ﬁ_.UNIT u ST AR
R NAVIER STOKES EQUA’I‘ION

:General stresq system ina deformable body General sérain system Relatlon between qtreqs 'md'_"

- stéaiin sy stém in 4 solid body: (Hooke's Law) ~ Rélation betweer stress ‘aiid straia rate system in- * . :

. - liquids and gases (Stroke’s Law) The N'mer Strokes Equuuon (N—S) General properties of:'

" "UNIT mo
: _':_EXACT SOLUT{ON

-._'Ex:lct solutron of N- S equauon, Two drmeusronul flow through a strarght ch’rnnel Hagen =

:  Poiseulle flow = Suddenly accelerated pldne wall —Flow néar i rotatmg dlsk Very t:Eow rnotmn
- Puuilel flow pust & sphere ' : i

Ny
- LAMINAR BOUNDARY LAYER'__

: Analysm of flow past a ﬂut plule and a cylmder - Integrul relatron of Kaz'ma.n = lntegral analys1s o
Lol energy equcmon = Lammar boundary [ayer equauons - F[ow separat:on - Blagius solutron for B

- at—plate ﬂow Boundary layer temperature proﬁles f‘or cunqrant plate temperature = F‘"rlkner-
_ _".'_Skan Wedge ﬂows = Imegral equahon of Boundury layer = Pohlhausen method .
_ boundary calculatron One parameter 'md two pﬂrameter mtegral methods ;

A e

’ Two-drmenslonal turbuleut boundary layer equatmns e Integra] relatlons = Eddy—vtscosrty'.

' TEX'I‘ BOOKS

1
2
: 3 “Fundamentals of Aerodynamlcs” “Andersorn D, McGraw Hrll Book Co.,

2. " “Vlscous fiurd Flow” WhlteFM McGraw Hill Co Inc NY 1985

UNTI‘ V '
’FURBULAENT BOUNDARY LAYER -

theories:~ Veloc;ty profites — The law: of the wall < The.law of the wake Turbulent flow in. p1pes :
and channels = Turbulent boundary on a ﬂat p[ate Boundary layers wrth prcssure gradrent

Turbulcnt Flows 1n Engmeenng" :RcynoIds Al .Iphn erey & Suns 1980 S . .
: “Incompressrble Flow” -Panton RL; Tohn W1ley & Schs, 1984 5

! Inc., NY, 1985
Boundary Layer Theory"-Schl:chnngH McGraw HL[{ : B

REFERENCET.OOKS
d “Boundary LayerTheury" SchlrchtmgH McGraw Hrll
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HELICOPTER AERODYNAMICS
(ELECTIVE IV)

UNIT-1 SR : '
; ELEMENTS OF HELICOPTER AERODYNAMICS

o Conf guratlons based on torque rcacnon - Jet rmors and compound hehcopiers
o controi Coilecuve and cychc pltch chnnges Lead»lag and ﬂappmg hmges

L UNIT-H o
) IDEAL ROTAR THEORY

: Hovermg performances - Momentum and s1mple b[ade element theor:es - Figures of ment “

-Proﬁle and mdnced power eqnmat:on Constant chord and 1deai tw:qt rotor%

K POWER ESTIMATES

Induccd Proﬁle and Pamsne power reqmrements in forward ﬂight - Performances curve:: w1th

Lo cffects of alutude Prehmmary 1deas on heiacopter stabihty

UNIT v o - :
: 'LIFT AND CONTROL OF WS'I‘OL AIRCRAFF

: 'Vanous conﬁgurahon Prope!!er. Rotor ducted fan and _]et Tift - Tllt wmg and vectored thrust Ll

L -:' Pcrformancos of VTOL and STOL mrcraft in hovcr. Trans:Uon and Forward motlon BRI

_-".[UNIT v '
GROUN'D EFFECT MACHINES

gt Typcs Hover hel ght L:ft augmentatlon and power caIcu]ahons for plenum chambcr and
: porsphcral ]et machmes Drag of hovercraft on land and water, Applrcat:ons of hovercraft

116

TEXT BOOKS
2'.'

REFERENCE BOOKS
L.

** jolinson; W.; !-Iellcopter Theory, Pnnceton Umverssty Pres. 1980

- McCormick: BoW: Agrodynantics, Acronautics & Fli : e
. H ght: Mechamcs John W I - I
s 3 -. Gupta. L Hellcopter Eng:neermg. mealayan books. 1996 x : e}‘ 995

Gessow; A, and Myers G.C Aerodynamlcs of Hehco
b R p:er, Macmitlan: & Co.
.2. - McCormmk B.W., Aerodynamtcs of V/STOL nght Acaden‘ucs Press. 1987
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RE TTRANS’FER*
(ELECTIVE IV)

UNIT T

B leferent modes uf heat transfer and general prmmples N

"'UNiT iI IS
D HEAT CONDUCTION

o : Steady and unsteady stiite heat cnnducnorj in sohds - Effecl. of varrat;on of thermal conductwsty':':
“on Feat tiansfer in solids - Heat transfer problems in mﬂmte dnd serm 1nf‘mte soizds - Extended U

S surfaces Applrcat[on of numencal techmqueg

L ":UNIT o =
* CONVECTIVE HEAT TRANSFER

s Introductmn Frcc convection in atmOSphere free convectmn on'a vemca[ ﬂat plate Empmcal- o

relatios i m free convection - Forced convection = Laminar and turbuient convective Heat transfer.:; v

o analysistin flows between parai]el plates, over: a flat pgate and m & crrcu]dr prpe Emplrrcai i
s 'relatrons Apphcatlons of numerrc‘\l techmques i problems soivmg .

--..-_'_-UNIT IV S
i RADIATIVE HEAT TRANSFER

: :_Introductmn to pﬁysnca] mechamsrn Radlanon propemes -
N exchange bctwccn non blaci{ bodreq Rachanon thelds P T

.."UNITV T I -
& '_; HEAT TRANSFER PROBLEMS IN AEROSPACE ENGINEERING

Heat transfer preb[ems in gqs turbme cambusucm chamber 5:
'_-'Aerodymmxc heatmg Ablatwe heat tramfer 3 P

2002- 2003 .

_ L " Sachdeva,. 5.C:, Eundamenta}s of Eﬂgmcenng Hent & Mass. Trai :

' AE4229 __

‘Radiation shape: factors < Heat =~

Rocket Thrust Ch1mbers. -

TEXT BOOKS

" New: Délhi; (081! . :
2. Sutto, GF, RocketPrupulsmn Iohn W:iey&Sons 5 edn: 1986

3.0 Mathur;” M. dnd- Sharmia, RP Gas Turbme and Jel and Rocket Prapu |on, Standard' g
. Pub]lshers Néw DeH‘u 1988 SN : - 8

REFERENCE BOOKS R
{.° Lienkard, JH: A Heat Transfer Text Book, Prcntrce Ha&! Inc 19
2. '_ Hulman J P Heat Transfer, McGraw Hlll Book Co Tric., New York; 6thed

C199p
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. Flutter. McGraw Ca., NY 1991

A ' - : ' TEXTBOOKS L -
JA A RLAL HR TE 0GI UNI ER . i BeH
. J W HA NE U ng;);;A g CAL " V SITY i .. siér;ig(, Egj Ao 1otroductxon to the t.h.eory of- Aeroe]asncrty, John Waley amd Sona Inc. New_:_.
- IV Year B Tech AE II Semester : S .. 2-0- 4 ._ s '. ; .: AE4230 ! 2, Scanlan, R.H: ‘and Rosenbau I, R_ Imroductmn to the Study of A:r ':dft Vlbrauon dn(.!-_ ]

AEROELASTICITY annmecsooxs

Bisplinghoff; RL., Ashjey, H. and H1lf SRk A L
: (ELECTIVE IV} " Publishing Co., Inc.. I ¢d,- 1987 .- ma “ eroelasuc;ty, Add:son Wesley-_._ s
B UNTT - I : L 2,_- Brmdbent EG E]ementary theory of Aeroeiast;c1ty, unki Pubhcanon Ltd 1986
AEROELA.S'I‘ICI'I'Y PHENOMENA ' : S Lok

. 'Stabihty versus response pmblems b The aero-e!asnc mang!e nf forces - Aeroe]asuc:ty in
.- Adreraft destgn Preventlon of Aeroelastlc mstablhty e : L .

B 'UNI'{‘ [I : '
o DIVERGENCE QF LIFI‘]NG SURFACE : : : :
;¢ Siniple two-dimensional idealizatiofn — Strip theory Fredholm mtegral equatron of the second'
~.+ kind -~Exact solutions for simple rectangulai wings = Semigrid assumptions: and: approximate *
- solutions < Generalized coordmates - Successxve appro)umauons - Numencal approximat:ons :
5 usmg rhatrix equanons ORRE L . 3 . :

'.':.'UNI'I' W o
s STEADY STATE AEROELASTIC PROBLEM

- Loss and reversal of alleron control Cntlcal aﬂeron reversal speed Alleron efﬁctency =
Sem:grld theory and succesa.we appmmmdnons — Lift dlsmbuuon =Ri gxd and e]asnc wmgs )

: CUNITLIY
. FLUTTER PHENOMENON

_ Non—dlmensmna[ Paramer.ers. = Shffriese criteria = Dynaric mass balancing ~ Model experiments
=’ Dimensional similarity | < Flaiter! aratysis "= Two. dimensional  thin’ airfoils” in  staady”

-2 incompressible flow = Quasi-steady asrodynamic denvat:ves Galérkin method for éntical speed -

. = Stability: of distributed motion ~Torsion flexure flutter = Soluuon of the flutter determmanl = ':

i ._-'Methods of determmmg the cr:t;cai ﬂutter speed §— F!utter prevent:on zmd contro[ TR

: "_'-:_'UNIT VO S
= EXAMPLES OF AEROELASTIC PROBLEMS

--'Gallopmg of trnnsmlssmn hnes and ﬂow mduced v1brat=ons of ta!l slender slructures dnci- :
- suspensmn br:dges Lol : R . RS . o
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