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ihc puimmamc of a: qludcnt in LJL]‘I scmutet / ] ycar qhdil be
evaluaied subject--wise with a maximum of.100 marks for theory and 75
marks for practical subject. In addition. Industry oriented mini-project.
seminar and project work shall bef evaluated for'50. 50 and 200 marks
1capcgr§\,eiy : : S

... _1 or [I*cm}' c.ubjc{,ts the dmmbutum t:hall bt, 7‘5 mar ks lm Inter nal
+ Hvaluation aud 75 marks for; the End: l xammmon : :

_ _IT!LSIZGI thmc Shd” be' 2 mid term
x\dnmutmﬂ\ l 'th mld 1(.1 m exdmmatmn umx:sts nf onc Ob]LLthL




- and semnd mid ter

Luks are: allocated !oa
SUb_]LLt teache:)

75 marks:and the better of the two mid term examinations shail be taken

o us lhe final mar k% secmed by each c,and:cEatc

o ' Hnwcvm éor f ust year, there shall be 3 mid term exammat1m1~. {each for
25 marks), along: with 3 assignments in a similar pattern as above [ st
mld shall be from -2 units, 20d mid from 3-5 units and 3rd mid shall be

from 6-8% units}. and the average marks of the best two. mem‘ltmns

4 gecured (each evaluated for a total of 25 marks) in each subject xhaEl be
o -'consrdcud as flmi marks for the mtcmai% [ sessionals: :

w .}‘Ol' practical sub;&cts there Shall bé'a Contifuous evaluatmn durm0
: . the semester for 23 sessionat marks and SO0 end examination marks. Out
“of the 25 marks for internal, day “fo- clay work in the [dhmdlﬂl) shall be
© evaluated for 15 marks anid internal examination for practical shall be
“Wevaluated for 10 marks conducted by the concerned laboratory teacher.
" The end examination shalf be: conducted with externab-examiner and
‘laboratory teacher: The external examiner shall be appointed from the.
- ¢luster of colleges as decided by the University cxarmnauon bsanch

For the subject having design and / or drawing, (quch a% l“nnmeumg

- Geaphics, Engineering Drawing, Machine Drawing) and estimation; the
. distribution shallbe 25 marks for internal evaluation ¢ 15 marks for day-
' Jto-day work and 10 marks for internal tests) and: 75 marks for end
" examination. There shall be two mtermi fests in u Semester and the.

7 betier of the two shall be considered for the ‘\wald m‘ mar kq tor mremal'

'v.wnments (as speuhcd hy thc cnmemcd_.'_

- first Awgnment should: be suhmlttc:d before the
© conduct of the first mid; arid the second Assignment should be
" submitted’ betolc the conduét of the second mid.” The total marks

- sécured by the student in each mid term examination are evalualed for
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vi.

vil.

Vit

tests. Flowever in the T year class. there shall be three tests and the

- dverage of best twn wﬁi b(, tuken mto canq:delatlon

ihcm shall two training program schedule‘; (Indmn mi [;am:m_) of 30
days cach, one in the summer period between II & III years and the

‘gther in'the stumider period between 1T & TV years. The first training

programme shall be evatuated in T year I Semester for 25 marks, and
the second training programme shiall be‘evaluatéd in IV yéar I'Semester

“Hfor 25 marks, based on the two ipdividual trainirig repofts submitted by
" each student. Th total shall be evaltated for 50 marks with a weightage

of 7 ctedits and the same shall beé pusted in the IV year II Semester
miarks sheet of the student. The Training Report Evaluation Commiltee
consists of an external exatiner, head of the department, thé supervisor
of Training Programme and a senior faculty member of the department.
There shall be no internal marks for industry fraining.

There shall be a seminar presentation’ in 1V year 1T Semester. For the
serminar, the student shali collect the information on a specialized topic
and prepare & technical report, showing his understanding over the
topic, and submit to the department, which shall be evaluated by the
Deépartmental comumittée consisting of Heid of the department: seminar
supervisor and a senior faculty member. The seminar repart shall be
evaluated f()l 50 marks 1herc t;hall be no external examination for

&em:ndl

.Therc shall be Cnmpreheﬁé‘,ivé Viva-Voce in IV year semester. The

Comprehensive Viva-Voce will be conducted by a Committee consisting
of (1) Head of the Dcpartmem (i) two Semor Faculty members of the

' Dcpaltmcnt ‘The Comprehenswe Vwa—Voce is aimed to assess the

students’ undcrqtandmg in various 511b3ects he / she studied during
the B. Tech course of study. The Comprehensive Viva-Voce is evaluated
for 100 marks by the Committee. - There are no internal marks for the
Comprehensive viva-voce, '

Out of a total of 200 marks for the project work, 50 marks shall be for
Internal Evaluationand 150 marks for the End Semester Examination.
The End Semester Examination {viva-voce} shall be conducted by the
same committee appointed for industry oriented mini project. Inmaddition

the project supervisor shall also be ircluded in the committee. The

topics for industry oriented mini project, seminar and project work
shall be dl“‘u’Cﬂ[ from each other. The evalmuon of Pr ogea work shall
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] wtl! ar nvc at: a \Ldllnﬂ hc m- and the markq wril be sC
. scaling ’mctm The 1ccnrnmendatmns of the (‘nmmrttec are’
. bmdmu ' lhc iabm.lml), lC(,Ul(l‘. and mtelnal test paper

*and. shall be ploduocd to the (,ommlltc,u. of ihg Univer
~ when the same 18 .wl\ed {or

'()tfucd m.xL

p:equvcd n thc lcqpectwr. institutions as per (hc Univer: 1y nmmc.- ;
v as Ltnd'

.. Attcnclmue chmrcmentS' :

S Astudent %hall be chgrb!e to appear ior Umvcmty exaininations if he
: dt.qlm’BW aminimunyof 75‘/0 of auenddmc iraggregale of al! the SLIhJLLER

: _. ‘shm‘ta;,r, nlAllenc!.mcc hemw ( 5% in aggrcﬂatu'_ hnli in NO case he
.., condonied. . . NEEIR

“Condondtion of shorlage of ditendance in agercgate up'ta 10% (63%

and above and below 75%) in each. semeslcl or I yeal may be m anled
by Ehc (,oilcgc Audemrc (‘ommlm,c TR TR .

A qtudcnt w;[l not bc pmmotcd tn the next qcmcs[er unlesq he satistics
he attendanc rcquuerm,nt ni thc pu,xcm scmutc; /1 ym; as
a phmb[c Ihcy rmy mk re- admmmn for lhat\gmutu / I yL.u when

i Smdcnta wth shnrtdoe 01 1ltcndan<,e s not cunclnncd in any

semester / 1 year are not eligible to take theirend examination of that

o Lla s'and lheu aeﬂlqtl at:on sh&ll Rtand ulm,t,liul

A Sllplll‘ltt_d fee qhdll be payablc towardq COI‘!dOnd{th oi shm tage of

: atlendancc

in mumAc':dcmlc chmrcments

Fhe-_ mtlnwm“ amdcmrc rcqu;runcnts have to be satmhcd m addltmn
h ”tltt,ndance requu ements mentioned in itent no. 6
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i. A student stiall be deemed o have satisfied the minimum academic
requirements and carned the credits allotted to each theory or practical
* design or drawing subject or pr OJect 1f he SC(.LE! es not less than 35% of
mar ks in the end examination and a minimuim of 40% of mar ks in the

' qum totat ofthc mtu nal evaluatlon and end e‘ﬂmmdtlon tdI\en to%thu

il. A student shall bc promoted from H o III year on!y if. he t‘ulh[s the
academic requirement of 37 credits from one regular and one
‘supplémentary examinations of I year, and one reguiar examination of
I year I semester: 1rre<;pec£1ve Of whether the: candrdate takcs the-
exammatlon or not. TR : - SRR

iit. A ‘;tudent shall be promoted flom thrrd year to fourth year {mly :f he'_
fulfils the academic requirements of total 62 credits from the following
examinations, whether the candidate takeq thc cxamrmtrons or not,

a. :'5'_'Tw0 rcguiar and two supp]ementaly exammatmm of 1 yeas

b Two regular and one: supp!ementary exammdtrom of I yezu T
Qemester

e One 1egulal zmd oner supplementary exammatlons of H yeal 11
semester. N o .

_d. : _' _ One regu]ar exammatron of IH yezu I semestel

v, A student shal] 'regrster and put up ‘tninimum dttendance in- all 200
 credits and earn the 200 credits. Marks obtained in all 200 credits shall
be considered im the calculation of percentage of marks """

v.: = Students who ’r'n} to'éarn 200 credits as mdrcated in the course structure
- within eight academic years from the year of their admission shat] forfeit
- their seat in B.Tech course and their admission shall stand cancelled.

8. .. Course patterti:
i, The entire course of study is of four academic yezus The ﬁrst year

“shall be'on yeal ly pattern zmd the second thlr(i and fomth ycars on
‘;emester pattem :

i A studenl ellglbie to appear f01 the enci EdemdtIOH ina subject but
absent at it or has failed in the end exammatron may appeat for that
N sub_rect at the suppiementary exammatron
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Academic Regulations for B. Tech. { Lateml Entry Schenie)

(Etfective for the students getting admltted into 1T yea1 from theALademlL
Year 2009- 2{}1 0 zmd onwards)

: _ . o o 1.  The Students have to acquire 150 credits from IL to IV year of B.Tech.
AwardofChss ST o ST Program (Regular) for the award of the degree.
o : Register for 150 credits dnd secure 150 credits,
Studcnts who fail to fulfil the réquarement for the award of thc dem ee
in 6 consecutive a(,ademlc years ’rmm the yefu of aleHShIOl'l <;halE forfent
: - - A i - . their seat : - -
ClassAwarded | % of markstobesecured . - | Fromthe |- L . The same attendance reguiatlons are e 10 be adopted as that of B. Tech
e Clase with 1 aggregate| - - (Regular).
Distinction .} 70% and above' it | marks AN ‘4. Promotion Rule: :
' ' secured ER : A student shall be promoted from third year fo fourth year only ifhe
. forthe |~ AT fulfils the academic requirements of 37 creédits from the examinations.
Second Class_ .. | Below 60% bui not !é_ss than50% | best200 » a.  Twe regular and one quppfcmentary exdmmatlom of It year 1
| Pass Class ‘Below 50% butnot less than 40% = | o 1A Semestcr.
SE — B b.  One regular and one Qupplemematy examam\tlons of 1'[ year II
(The marks in internal. evaiuatlon and. end exammah”"- shall be. shown I semester.

Afte1 a qtudent has qat;sfted the requnements prescribed: for
of the:program-and i is elsgtble for the award of B. Tech Degzee hie: qhaii be;-;;. i
placed i in one of the following four classes: - 8

First Class: . . | Below 70% butnotless than 60%

o sep aratelym the mark% memorandum) .:. _ _;'_:_ R R L c.  Oneregular exammanon ofIH yearlsemeqter
o S yso S . : '._Award()tCIaSS' L L '
.'.Z’ihe minimum mstruct;on days for each semestet / Iyear sha]! be 9()/ I - After a student haa E"mﬁmd the rcqun cments prec;cnbcd fcn the

completion of the program and is eligible for the award of B.. Tech.

o 180 clear mstructlon days: o
Degree he shall be placed in cme of the fo!iowmg four claqses

There shall be no blincﬁ transfers after the completlon of admiqsmn - b
process. R S : ' SR L First Class with R RIS TR B | f“““ the
it P Distinction . - 70% and above e el aguregate
:_;'-There shalf: be o place transfer wnthm the Con':tltuent College% and i ction . - | R -.  narks -
‘s Units of Jawaharia! Nehru Technologlcal Umver51ty Hydembad T First Class Below 70% but not less than 60% T secured for
. Gemeral: o i Second Class | Below 60% but not less than 50% | 20 G
‘Where the words “he””, “him™, "his”; occur in the'reg'ulauons, they - 1 Pass Class | Below 50% but not less than 40%. | to v year)
'--'-mclude ‘she™, “her”, “hers™ : e
" ::.:T he academxc 1egu!dtaon shauld be read asa whoie fm the purpose Df
o _:j.any 1merpretat10n B _ P
caln the case of any doubt or ambtgu:ty in the mterpretauon of the above :
~rules, the deusmn of the Vice-Charnicellor is final. :

(The marks in intérnal evaluation and end exammaﬂon shall be shown

separately in the marks memorandum) e

6.  Allother regulatlons as applicable- for B Tech Fourﬁyeclr deuee course
(Regu!al} wxl] hold good for B. lech (Lateral Entry Scheme)

" The Umvers:ty may change or amend the acadernic 1egu1'1t10ns or qyl!abl
| at aiy time and the changes or amendments made shall be appticable
‘to'all the studénts with effect from the dates notified by the University.

& ok
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Nfiture of
conduct:

k lf rhe caudzc!ale

- Possesses or keeps accesslble in |
_cxammatron hall; any paper “note

. book;’ programmable calcufators,
_Ccllphones paoe1 palm computers
or any other form of material
“concerned with or related to the
: "\ubject of the exammauon (meory

ot prachcal) in Whl(.h hei is appearing | -

| but has not made use of (material
shall include any marks o thc body:

*of the candidate which can be used |

“as an aid in the subject of the
exammat:on)

' per’rormauce in that ‘;ubj ét

only.

woik and shall not be
permitted to appear for the
nmmnmn examinations of.

{ the subjects __ﬂt_ that
: Scmutellyem._ '

The Hall fldxei of the

“candidate is to be cancelled

and sént fo the University,

: Gwcs aqsxstance 01 gu:dance or

receives it fiom any other candidate |
o ’orally or by ‘any other body!
| language methiods or communicates

“I'through cell phones with any
._-:_candtdate or persons in or outside

:' .:'the gxam hall n 1espect o’r any
-"matter

:_Expulqmn_ from '-f_':-'the_

exammatton haIl and

“cancellation of the.
‘performance in that subject
only of all thecandidates-
‘involved: " In case of an
“outsider, he will be handed.
| aver fo the police and a case
is 1"e'gi'sfercd against him. -

: .."IIas copied i the examination halt:
“frorn any paper, book, programmable_

“calculators, palm computers of any
" other form of material relevant to the
_:Z_subject of the examination (themy

ifor practical) in which the candidate.

| isappearing.

Expu]smn : from Cthe |
‘examination” hall _hn:d:_ L
“cancellation - of * the |
 performance in that sub}cct' g

and afl Gther subjects the
candidate . has. already
appearecl including practical
examinations and project

Imp(,rsondt(.s any other candidate
in wnnutlon with the examination.

The candidate who has
impersonated shall be
expelled from examination
hall. The candidate is also
debarred and forfeits the
seat. The performanceof the
original candidate who has
been impersonatec, shall be §
cancclied in all the subjedts |
of the examination |

" (including practicals and
“project  work) already

appeared and shall aot be

tallowed. to. . appeat . for |
'._anmtnauons Jof ¢ the |
| remaining sub;ectq nt that |

semester/year.,  The

_Ltmcllclale is dlw ddmued
_tm two, um\e.utlnc

semesters from.class work

andall | University |
'exammat:ons . The
'contmuauon ol thc course |
.'by the candidate is subject |

to 1he academu. 1eg__uiauonx s

11 "_gonncctmn with forfeiture
| of seat. If the imposter is ari
“outsider, he will be handed

over to the pol ice and acase
is '*antelcd ag,amst hlm




Smuggles in the Answer book or

fradditional sheet or takes out or

arranges to send out the question
paper- during’ the éxamination or
answer book or additional sheet,
during or after the examination.

-Expuisnon -
'cmmmatlon hal!

from

in that subje(:E-'and"

other  subjects t'heg.'_
candidate has already |
appeared  including |

practical examinations. and

-k project work and. shall not |

. | be . permltted fo'_.
‘ :'fremammg examinations of
the “subjects”of . that |

semester/year. The
candidate is also debarred
for two consecutive
semesters from class work
and all  University
examinations.. The
continuation of the course
by the candidate is subject
to the academic regulations

in . connection  with
- forfeiture of seat.

Aeronautical Engineering m o s T s e 13

“the |

hall of any injury to his person or to
any of his relations whether by
words, either spoken or written or
by signs or by visible
representation, assaults the officer-
in-charge, or any person on duty in
or outside the examination fall or
any of his relations, or indulges in
any other act of misconduct or
mischief which result in damage to
or destruction of property in the

“examination hall or any part of the
- College campus or engages in any

other act which in the opinion of the
officer on duty amounts to use of
unfair means or. misconduct or has
the tendency to disrupt the orderly
conduct of the examination.

examinations of the
subjects of that semester/

year,  The candidates also

are debarred and forfeit their
seats. In case of outsiders,
they will be handed over to
the police and a police case
is registered against them,

Uses objectionable, abusive. or
“offensive language in the answer
_paper or in letters to the examiners

1" or writes to the examiner requesting

“| him to award pass marks.

Cancé!}ation of.:_ the
performance in that subject.

" Refuses to obey the orders of the
| Chief Superintendent/Assistant —
- 'Supenntendent/ any officer on duty

‘| or . misbehaves or creates

.:dtsturbance of any kind in and

around ‘the eXamination hall or
'_"oraamzeq a walk out or instigates
“others to ‘walk out, or threatens the

| officer-in charge or any person on-

1" duty inor outside ihe examination

In case of students of the
college, they shall be
expelled from examination
halls and cancellation of
their performance. in that
subject and. all- other
subjects the candidate(s)
has (have) already appeared
and shall not be permitted
to appear for the remaining

Leaves the e'x'a_m hall taking away

_answer script or intentionally tears
- of the script or any part thereof

mqlde ot outside. the examination

. hail

Expﬁiéioﬁ---- from the

_examination. hall and
~canceliation of performance

in that subject and all the

“ather.. . subjects the

candidate has already
appeared inctuding
practical examinations and:
project work and shali not’

‘be - permitted for the

remaining examinations of
the. subjects of that
semester/year. The
candidate 1s also debarred
for two consecufive
semesters from class work
and all  University
examinations. The
continuation of the course
by the candidate is subject

to the academic regulations
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10. Comes inadrunken condition to the | Expulsion:  from  the
examinationhall, -~ .. fexamination hall and
' © 0 7 Pcaacellation - of  the
: performance in that qubject
and all other subjects the
candidate -has . already
appeared ih’clﬂdino practical
examinations. and project
work and ‘shall not be
permitted for the remaining
-examinations of the subjects
of that semester/year. .

- forfeiture of s'"

[ Posseéss any lethal wedponor _'""xpuisi'ci'h o imm : 'Eh'(_'z o
[ firearm in the examimitionhall, = | ¢xamination "hall : and:
s e ee o 01‘_._1-{11'

‘ sjé'l‘f(ir'm'aﬁcé in‘thit subjec

Cand all other 'NleJL ts th;.:'
5 _'(,(mchdate :' as.’ ailc.ldy;__

“appedred - including
"piachca] examinations’ und' '
“project’ work and ‘shall ‘not
be “'pérmitted for the
remaining examinations of
the ‘subjects’ of that
semester/year. The
candidate is also debarred
“and forfeits the seat.

' f'Copymg detected on the basis of | Canicetlation *_of. ~ the
internat evidence, such as,. during| performiance in that subject

valuation or duting $pecial scrutiny. | and. all other “suibjects the
[ S Feandidate has dppeared
- 3_'1nclud1ng “practical
exammatlom and project
w01k of that semester/year
exammatlons

If student of the college, who is not | ‘Stiident of the colleges
- a candidate for the particufar [ expilsion " from:  the
examination or any person ot | examination hall ~and
 connected with the college indulges ‘cancellation’  of  the
in any malpractice or improper {“performarnce in that subject.
“conduct mentioned in clause 610 8. | arid all other subjects the’
IR Co candidate has - already
appeared including
practical examinations and
project work and shall not
be permitted for the
rematning cxaminations of
the subjects of: that:
semester/yedr. . The!
candidate is also debarred:
“and forfeits the seat.
*Person(s) who-do not.
belong to the College wilt be:
handed over to police and.
‘4 police case will be
registered against them.

- Tf anty malpractice is detected which
is not covered in the above clauses
1 to. 11 shall be reported to the |
“University for further action to
award suitable punishment. |

E Matpfac'iicgs'idmiﬁed'by squz_fd or 's;jec_ialf'iuvigifato'rs} '

“Punishments to the candndates a% pe1 the above
~ puidelines. -
_Punishment for mstltutlons (1f the squad reports that
‘the college is also involved in encouraging malplactzces)
iy . . A show cauqe notice shall be 1ssued to the
L college. -
Impose a sultabie f;ne on the coilege
Shifting the examindtion centre from the collepe
to another college for a specmc per:od of not
less than one year.
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" I YEAR COURSE STRUCTURE

AERONAUTICAL ENGINEERIN'(‘ i

Code

Subject

T/P/D

L. c

51001 { English 2 EE A

51002 | Mathematics -1 3] v e}

- 51003 | Engincering Mechanics 3 ) 6|

. | 51004 | Engineering Physics 2 e}

: 51()05 Engineering Chemistry 2 - 4.

51006 - Computer Programming & Data Structures 3 - 6 '
:5!0071 ‘Engineering Drawing: 2 3 4
51656 - |: Computer Programming Lab: -3 14
51657 | ;:EngmeenngPhysrcsl EngmeermgChemistryLab 34

{.5-1_65.8.-' :;__Enghsh LanguagaCﬁ-mmumcatron SkllIsLab - S 4

51659 'anmeermEWorkshopf].’I‘Workshop Sop 3 |4

| Total | 17 |18 |50}
I YEAR I SEMESTER ' CUURSE? _STgﬁc_TURE. ;
Code | Sub;ect TT [vpD [ C
:53001 -} Mashematies-IF 4 L 4
§3017 | Thesmodynamics ST R 4
53016 § Mechanics of Solids .. NI T | 3

153043 | Mechanics of Fluids C 2 4. |

53044 f Intioduction of Aerospace Engg (3.4 1 3

| 53013 | Environmental Studies KO TR o -f

53628 --AucraftEnﬂmeelmgmemgLab R 2
53629 | Mechanics of Solids and Mechanics of Fluids Lab 3otz
Total . . TS I3 S E § N 2
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. .;'.H YEAR i1 SEMESTER COURSE STRUCTURE

'_fCode N Subject L [t | c
| 34040 | Aerodynamics-I 19 S DO B
' Adreraft Production Technology.. 3 A 4
E_lf.;ctri.cai and Electronics Engineering 1l - 4
.'..AE_I;OSPE.ICE Vehicle Structures -1 & oo b3 b 1 o] 3
' Introduction Space Technology 3] 3.1 - 3
| Flight Mechanics -1 _ 4.1t |4
Ai’rjc_raft Production Technology Lab - 3 .. 2
| Electrical and Electronics Engineering Lab = 3 b2
Ti}"t"al"-. |21 '_.'1_1” 25
~“COURSE STRUCTURE ..
Subject L T/P/D | -'.C
Management Science B IO A
Flight Mechanics- It 4 114
Aerodynarmics-11 - 41 e |4
‘Aerospace Vehicle Stuctures-11 °3 183
‘Aerospace Propulsion- I 4 4
'-:Air'l‘rahépoﬁatiora_ Systems,_ 3 Lo 3
'A?"ﬁSpacéStrﬂcmrés Lab VN RN TR 2

'AefodynamiésandIPr"o'pulsionLaﬁ..'. _ 0 3 2 |
Total - P s
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e
‘ol

Elective - H N

{1l YEAR Il SEMESTER  COURSE STRUCTURE b Fspie Mechinics -

L ST122 | Bperimental Aerodynamics
157123 | Numerical Methods

= 57124 Auum’\Aam[endnccEnﬂmeenng 8

| Code Subject

56071 | Conceptual Design of Flight Vehicles

.":5’,"629 Computational Structures Lab (R B 7

Al

56070 | Computational aerodynamics 3] 1
4
4

.5_6072”- | Acrospace Propulsion- 11

T2

2 57630 Computational Aerodynamicsbab . -~ - 0 3

| --_---_"5_607_3 Aircral Systems SRR < 0 AR et

o | Total. - S e i ol Bl |25

N B S B B :.(..3.

56074 | Finite Element Methods . SR B N )

o R -Open Elective' - R - 3 . | 103 i LV .Y.E_AR ”'TSEMESTER' o COUR‘SEI:STRUCTUR.E

: .5:601_.4 '.Nanotechnology S e B | Code Sub_]ect ST L [T/ | C
56066 | Probability & Statistics o R R ' : ) ' '

56021 | Engineering Optimization = .

R i 58089 Avmmcs&InqtrumentSystems : o1 3 0 3
G 5 ' oo b [ Eeetive -t N
- [58090 | Afrport Planning and Operations . L '

:-'5:6634: : AdvancedEnglmhCommumcatmnSkﬂhLab 0 3 ]2 o
2 3 o . '_:_5'80_9_1__ Analysis of Composite Structures
T e Helicopter Engineering
58093 | Hypersonic Acrodynamics o
Elective-1V. R T T O A
158094 | HearTransfer - : :
BTN ) --LaunchVehicieandM:qsﬂe’lechnology
158096 | Wind Engineering and Industrial Aerodyndmlcq
58097 | Aeroelasticity
58657 | Industry Oriented Mini Project
| 58658 | Seminar
Ol 58659 | Project Work
RO S 3 | '__.j"Q::f- 58660 | Comprchensive Viva
sz ._"AdvamcedComputatlonaIAerodynarmcq b
157118 .FhahtSchedulmgand()peranons _ 8 SRR ST ( Nnte Allhnd E:\.unnmlmns(lhumy and Pmcncal)arc of three hours dumtmn

fTut(n'mI R SO Theory
- Practical/Drawing L “Credits

- 5f663§3'__thhtvemcleDes;gnLab

Tutal

A |23

':‘_"IV YEAR I SEMESTLR ~ COURSE STRUCTURE

| Code [ PRRUR P Suh_]ect L T/PID-
' Airframe Structural Design o A L
4
4

'Mé_éhz_t_ﬁicalVibrgtions and Structural Dynaics: L :

'CADICAM

Taites | &t

i o
o |2
23 |25

'Contml Theory — Application tnPllght
'_C{mtml Sy%rems

wlolololo

57119 | Mechanisms and Mechanical Design
57120 | Theoryof Elasticity
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{51001) ENGLISEH
INTRODUCTION:

- In view of the growing importance of English as a tool for global
communication and the consequent emphasis on training students to acquire
communicative competence, the syllabus has been designed to develop
linguistic and communicative competence of Engineering students. The
prescribed books and the exercises are meant to serve broadly as students’
handbooks.

In the English classes, the focus should be on the skills of reading,
writing. listening and speaking and for this the teachers should use the text
prescribed for detailed study. For example, the students should be encour aged
to read the texts/selected paragraphs silently. The teachers can ask
comprehension guestions to stimulate ‘discussion and based onthe
- discussions students can be made to write short paragiapm.’esmys etc

- The text for non- detmted 5Eudy is for extenswe readmg/readmg f01
pleasure by. the students. Hence, it is sutIgc:sted that they read it on their
“own with topics selected for discussion in the class. The' time shouid be
 utilized for working out the exercises given after each section , as also-for
. supplementing the exercises with authentic materials of a similar kind for
- example, from newspaper articles. advertisements, promotional material etc..
" Hovvever, the stress in this syllabus is on skill developmem and practice of
- ldnguage skills‘ ' ' :

2 OB}EC TIVES:

T 1mpa ove the language proficiency of the students in Eno!:%h w:th
A emphams on LSRW skills. -

L To equip the students to study academic subjects with greate; facmty
through the"theoretical and practical components of the English
yllabus :

To develop the study skills zmcl communication skills in formal and
informal situations. :

*: + their pronunciation

Speakmg Skills:

s _'Acmnautlcai hngmeermg e——
3 SYLLABUS

Llstenmg Sknl]s. e

: ObjBCthGS

'- l'._ To enable students to develop their hstenmg skitlso that they may

appreciate its role in the LSRW skills approach to language and improve

To equip students with necessaryXraining in listening so that can

7 comprehend the speéch of people of different backgrounds and regions

Students should be given practice in listening to the sounds of the

o :"!anguage to be able 1o recognise them, to distinguish between them to
S mark stress and recogmse and use the rtght intonation in sentences.

[ Ltstemng for general content
L:stemng to fill up 1nf0rmat10n
Intensive llstemng o

Listening for specific mformat;on

Objectwes

.- To make students aware of the role of speakmg in Enghsh and its
contribution to their success.

“To enable students to express themselves ﬂuently and appropriately
in'social and professional contexis.

Oral practice
Describing objects/snuahonsfpeople :

Role play — Individual/Group activities (Usmg exercises from all
the nine ‘units of the prescribed text Learmng English: A
Communicative Approach.) e

. Just A Minute(JAM) Sessions.
Readmg Skills:
Objectives

I.  To develop an awareness in the studerits about the sngmﬁcance ‘of
snlent reading and comprehension. -
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2. To develop the ability of students to guess the m(.anmgs of words
from context and grasp the overall message of the text, draw inferences

ele. -
. Sklmmm;: the text ‘
»  Understanding the gtst of an argumem o
. Identifying the topic sentence
A Iﬁfeﬁ‘ingjiekicai and eohtekteal meaning _. "
L Understanding discourse features.
- 'Ruc%nmng Loherence/sequencmg of scntencu

NOTE Hze vmdenr\ will be rrmnea’ in readmg \ku'{s* mmg rh(»
prescribed text for detailed study. * They will be examired in reading and

non-detailed rext or other authentic texts. such as maga"uws/newspaper

articles.

Writing Skills :

Objectives
[ Todevelop an awareness in the students about writing as an éxactand
- formal skill . . '

b

To equip them with lhe (.nmponcnts of dsﬂ"ercnt ‘mrms of ‘writing.
.beginning with the lower order.ones.

+  Writing “seéntences
e Use of appropriate vocabulary

= Puarapraph writing:

R '(“ohclencc and cohesweneqs et

e ”Nm fation /dcscrlptm“

o Note Making

o Jormal and informal letter wiiting

= Ediling a passage
4.F ltXTBO()KS PRESCRIBED:

In ()rdm to Improve lhe p: oficiency of the’ Qtudent i rhc acquisition of the

answering questions using ‘unseen’ passages which may be taken Sfrom the -

Published by Sangam Books, Hydérabad

Chapter entitled Hamgovmd Khorana from “Insplrmg Speeches and
L:ves” Published by Maruthl i’ubheatlons Guntur

= Chapter entitied Sir CV Raman: A Pathbr. eaker in the Saga:of Indian
. Science from “Enjoying Everyday Engll‘;h” Pubhshed by Sangam
: '_Books Hyderabad

i* Chapter entitled Sam Petroda from “Insplrmg Speeches and lees ,
_-'_-Pubhshed by Maruthi Publications, Guntur -

: :_' Chapter entitled The Connmsseur from “Enjoylng Everyday Enghsh”
" Published by Sangam Books Hyderabad

i Chapter entitled Mother Teresa from “Inspmng Speeches and Lives
“Published by Maruthl Publications, Guntur . o :

" Chapter entitled The Cuddalore Expertence from“EnJoymg Everyday
English”’, Published by Sangam Books, Hyderabad '

' Chapter entitled Dr Amartya Kumar Sen from “Insplrmg Speeches

and Lives”, Published by Maruthi Publications, Guntur.

Chapter entitled Bubblmg Well Road from “Enyoyxng Everyday
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English”, Published by Sangam Books Hyderabad

2. Chapter entitled I Have a Dream hy Martin Luther ng from
. “Inspiring Speeches and Lives”, Pubhshed by Maruth; Pubheatmns,
Guntur

Unit VI

1. Chapter entitled Odds Against Us from “Enjoying Everyday English”,
Published by Sangam Books, Hyderabad

2. Chapter entitled Ask Not What Your Country can do for you by John
F Kennedy from “Tnspiring Speeches and Lives”, Published by Maruthi
Publications, Guntur

* Bxercises from the lessons’ not prescr;bed shall aIso be used for classroom
“tasks.

Unit-Vil
Exercises on
Reading and Writing Skills
Reading Comprehension
. Situational dialogues
I:e{ter Wi‘iting | L
e Essay wr iting
 Unit- VI - |
' Practlce Exercises on Remedlal Grammar covermg

Common erlms in Eng!lsh Subject Verb agreement Use of Amcies
and Prepos:ttons

Tense and 1spect
Vocabulary development coverm;,

Synonyms & Antonyms one- word substitutes preflxes & sufﬁxes
Idioms & phrases words often confused

REFERENCES

_ Innovate w1th Enghsh ACoursein Enghsh for Engmeermg Students,
: ed1ted by T Samson Foundatlon Books

.;.Enghsh Grdmmar Pract1ce, Raj N Bakshl, Ornent Longman. -

Etfectwe English, edited by E Suresh Kumar ARamaKrishna Rao P

-'_Sreehan “Published by Pearson’

‘Handbook of English Grammar& Usage, Mark Lester and Larry
j:Beason, Tata Mc Graw -Hill. A

ken English, R. K Bansal & .IB ﬁaqx‘lson, Orlent Longman.

: Techmcal Communication, Meenakshl Raman, OXford Unwersny
“Press : o R :

: Objectwe English Edga: Thorpe & Show:ck Thorpe Pearson Edueatmn

g Grammal Games, Renuvolcurl Mano, Camhr;dge Umversxty Press.

_ Murphy s English Grammar with CD Murphy, Cambridge Umverszty
Press.

" Everyday Dialogues i in English, Robert I Dlxson, Prentice Hall India
: PvtLtd . .

: -'ABC of Common Errors ngel D Thrton, Mae Mll!an Publishers.

: Basic Vocabulary Edgar Thorpe & Showick Thorpe. Pearsori Edircation

Effectwe Technical Commumcat;on, M Ashraf R.lz‘V’l, Tata Mc Graw
»-H:ll

An Interaetlve Grammar of Modem Enghsh Shwendra K Verma and

': g Hemlatha Nagarajani, Frank Bros & CO - -

A Communicative Grammar of Enghsh Geoﬂ‘rey Leech J an Svarmk

3'_._Pearson Education SR _
- Enrich your Engllsh Thakur K B P Smha, Vljay Nieoie Imprmts Pvt

Sl SR R
7.+ AGramimar Book fdeo’u‘Aﬁd I t:: Edward Good *,'M"aeMil'laﬁ Pubtishers:
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_ : (SlﬂOZ}MATE[EMATICS I
UNIT ISequences Series

' chc definitions of Sequences and ser e Convergeneeq and divergence

-.= Ratio test — Comparison test — Integral.test= Cduehy 5100t test — Raabe’s
test - Absolute dnd cond:tlonai eonvergence

. UNIT II Functmns of Smgle Variable

Rolle’s Theorem -Lagrange’s Mean Value Theorem Cauchy s mean value
Theorem ‘Generalized Mean Value theorem (all theorems without proof)
Functions of several variables - Functional dependence- Jacobian- Maxima

~and: Minima of functions. of two variables with constraints and without -

; constramts
UNIT -IIE Apphcatlon of Single vanables

Radius, Centre and Circle of Curvature - Evolutes and Envelopes Curve
tracing — Cartesian., polar and Parametric:curves. .

UNIT-1V.Integration & its apphcatlons -

- Riernann:Sums?, Int'eg'rail Representation for. lengths, Areas, Volumes and

“" Surface areas in Cartesian and polar coordinates multiple integrals - double
orde1 of mtegratlon change of vanable

- _and tnpie mtegl als — change of
~ UNIT-
o '_Overwew of differential equations- exact; hneal and Bel noulll App!lcations

o to ‘Newton’s Law of cooling, Law of natural growth and decay, orthogonal
'trajectoneq and geometrxeal apphcatlons o

- _V Differential equatmns of ﬁrst order and thenr appllcat;ons

G -.UNIT VI' ngher Order Linear dlﬁerentlal equatlons anc! thelr apphcatmns

; '_-"Ll__nea_r' :dlf_ferenttal_:_'_equa_tlons- of.__sec_ond and-higher order with constant
coefficients,” RHS term of the type f(X)=e «, Sinax, Cosax, and x% e« V(x),
X V(x) method of variation of parameters. Apphcatlons bendmé> x of beams,
Electrlcal elrcmts sn‘np]e hatmonic motion.

: 'JAWAHARLALNEHRUTECHNOLOGICALUNIVFRSITY IIYDERABAD

ei‘onantical Eng'meering e =

g UNIT - VII Lapl.lce transl‘orm andits applmtmns tu ()rdmary dlffcrenual
| equations

ac.e nansfnrm of standard functions -- Inverse fransform — first shifting
orom, Transforms of derivatives and integrals -~ Unit step function —
ond shifting theorem - Dirac’s delta function - Convolution theorem -

.'q

.: IS-PCI jodic function - Differentiation and integration of transtormq Apphcalum
o of Laplace transforms to ordinary differential equations.

.‘
.VIII: Vector Calculus .

“Vector Ca!culus Gradient- Dlvergencc Curl and thetr ‘related propertaev.
“potential function - Laplacian and second order operators. Line integral -
Swork: done -~ Surface integrals - Flux of a vector valued function.

¢ 'r integrals theorems: Green’s -Stoke’s and- Gauss’s: Dwewence
f ot"nw(‘itatement&then Vermcatmn) B R R

T_BO()KS

: - Bigineering Mathematics —1 bv P.B. Bhaskara RdO.S K. VS Rdma Umry
. M Bhujanga Rao.

_ ' hnvlmet umMalhemdms TbyC: Sh'mkdmlah VG&; Bookhnks
 REFERENCES:

: anﬂ'ineerino Muithermatics Iby FK V. Iyengdr B Kristma Gandhl &
f_ Others. S. Chand:: i G
Engineering Mathematics —~ 1 by D. S. Chandrasekhar.'l?"rison- Baeks
Pvtld _

“Brigineering Mathemancs = F by G Shanker Rao & Others IK
Internatonal Publications.

- Ilu,heranmecnngM'{themaan B S Grewai Khanna Publlcatlons
B Advance Engmeermg Mathcmat:cq by Jainand S. R K Iyemm Naroqa
Publications. : e

- Atext Book of KREYSZIG'S Engineering Mathemahcs Vol- tDr A.
i Ramakrlqhna Prasad: WILEY pubiicatmnb e
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| (51003) ENGINEERING MECHANICS
'UNIT I

Introduct:on to Engmeerlng Mechamcs - Basgc Concepts

Systems of Forces : Coplanar Concurrcnt Forces — Componenis in Space — :
Resultant — Moment of Force anci its Apphcanon Coup]es and Resultant of .

Force Sy%tems

IJNIT]I

Equilibrium of Systems of Forces : Free Body Diagrams, Equations of !
Equilibrium of Coplanar Systems, Spatial Systems for concurrent forces.

Lamis Theorem, Graphical method for the equilibrium of coplanar forces,

Converse of the law of Triangle of forces, converse of the law of polygon of '

forces condition of equilibrium. -,

UNIT-HI

Centroid : Centroids of simple figures (from basic priniciplés ) - Centroids of
Composnte Figures

_ Centre of Gravity : Centre of gravity of szmple body (from basis prmcxp]es)
. centre of gravity of composite bodies, pappus theorem

. ONIT-IV.

- Area moment of Inertla Deﬁnmon Pofar Moment of Inertla Transfer

- Theorem, Moments of Inertia of Compo';ste thures Produus of Inertia.

: Trzmsfer Formuia for Product of Inertla

. Mass. Moment of Inertia : Moment of Inertia of Masses. Transfer Formula

for MASS Momems of Inel tia, mass moment of 1nertm of cnmpnsne bodles
UNIT-V | -

Analysis: of 'p'erfecl frames ( Analytical Method) — Types of Frames —
Assumiptions for forces in members of a perfect. frame. Method of joints,
Method of sections, Force table, Cantilever Trusses, Structures with one

end hinged and the other freely supported on rollers carrymg horizonial or
inclined loads.

Kmema ics ¢ Rectﬂmcal and Curvilinear motions — Velocity and Acceleration

otlon of Rigid Body — Types and their AnaEyszs in Planar Motion.

3 'Kmetlc‘; Analysis asa Palt:cle and Analyﬂ‘.m asa ngld Body in Translation

Central Force Motion — Equations of Plane Motion— Fixed Axis Rotation -

“Rolling Bodies.

mclpie of virtual work Equshbnum of 1deal y%tems eﬁ |c1ency of mmple
mchines, stable and unstable equilibriums

Engmeel ing. Mechanics / Timoshenko & Y0un0

Engmeermg Mechamcs/S S Bhawkatﬂ&] G Rajaﬂekhamppa-

.Fnumuﬂ ing Mechamcq/chmand i. Slnver/Halpez (‘nllmq'.'.
anneexmw Mec,hamcqllsv:m_ H Shameﬁ Plentlcc — Hdl]
_'}s,nomcermg Mechamm Uinesh Regl/ I‘ayal _

: ._.::Enameelmﬁ Mechanics /R.V. Kulkarm&RD Askhcvkal o

'..:Engmeermg MechamcsthurmUS Chand e o

Enﬂineermg Mechamcs # KL Kumar / Tata McGlaw HllE
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_ (51004) ENC]NF‘ER]NG PHY SIC‘Q
UNIT I

1. Bondmg in Solids: Ionic Bond, CovalentBond Metallic Bond. Hydma_cn '

Bond, Vander-Waal’s Bond, Calculation of Cohesive Energy..

:_ 2. Crystallography and Cr'ystalStructurm. Space Lattice, Umt(‘ell L atlice:

. Parameteérs, Crystal Systems, Bravais Lattices, Miller Indices. Crystal Plapes

© . "and Directions. Inter Planar Spacing of Ouhogonal Crystal Systems, Atomic
Radius. Co-ordination Number and Packing Factor of SC, BCC., F(‘C Dmmond
and hep Ssructul es. Structures of NaCl. ZnS, CsCL :

CUNILI

3. X-ray lefractmn. Basic Prmc:ples Blagg sde Laue Method Powdcr
Methed, Applications of X- ray Diffraction. '

4, Defects in Crystals: Point Defects: Vacancies, Substitutional, Interstitial,

Frenkel and Schottky Defects; Qualitative treatment of line (Edge and Screw.
Distocations) Defects, Burger’s Vector, Surface Defects and Volume Defects

UNIT-I _ o :

. 'S. Elements of Statistical Mechanics: Maxwell-Boltzman. Bose-Einstein and
- Fermi-Dirac Statistics (Qualitative Treatment), Photon gas , Wein’s Law,
Rayleigh-Jeans iaw,, Planck’s Law of Black Body Radiatlon Coricept 0
o] E]cctron Gas Ferml Energy, Dcnsny of States '

- 6. Principles of Quantum Mechamcs Wavcc and P:.lrtlL]EN de BIOLHC
'Hypothems Matter Waves, Davisson and Germer’s Experiment, G. P,
: ihomqonExpenmcnt Heisenberg's Uncertainty Principle, Schrodinger’s Time
‘Independent Wave Equation - Physical Significance of the Wave F unctlon -

- Pal ticle in One Dimensional Potential Box,

Dl ;Band Theory of Solids: Electronmaperlodlc Potential. Boch lhcmcm(
e '_.-'Kromg-Penny Model (Qualitative Treatment), Origin of Energy Band
~+* Formation in Solids. Classification of Materials into Conductors. Semi!

-ijcncluctorﬁ & Insulators, Concept of Effective Mass of an Electron andz

I Hole.

Acronautical Bngincering = ey 3 |

ics of Sem:conductor Dévices: Formation of PN J unctlcn Open Circuit
'ctmn Encrgy Dlagram of PN Dl(}de IV Charactertstics ofPN J thE!OI‘l

uction Magnetlzatlon Magnetic Susceptibility, Origin of Magnetlc

_ nehsm on the basis of Hysteresm Cuwc ‘Soft and Hard Maznetlc o
Materials, Properties of Anti-Ferro and Ferri Magnctlc Materials, Ferrites © -
and theit. ‘Applications, Concept of Perfect D:amagnetlsm Melssner Effect '

Magnetic Levttatlcn Apphcat:ons of Superconductors : :

2. Lasers: Charactetistics of Lasers, Spontaneous and Stimulated Emission

-of Radiation; Meta-stable State, Population: Inversion, Lasing Action,
‘Einstein’s Coefficients and Relation between them, Ruby Laser, Helium-Neon
__L 'scr Calbon Dioxide Lase1 Semiconductor Dmde Laaer Appltcat;om of _

_13 Flber Optlcs. Prmc1ple of Optlcal Flbel Acceptance Angle zmd-
‘Acceptance Cone, Numerical Aperture, Types of Optacal Fibers and Refractive
Index Profiles, Attenuation in Optical Fibers, Application of Optical Fibers. -

14. Acoustics of Buildings & Acoustic Qﬁietiﬁg: Basic 'l.iéqcli'r.e.me'nt of
Acoustically Good Hall, Reverberation-and Time of Reverberation, Sabine’s:

‘Formula for Reverberation Time{Qualitative Treatment). Measurement of

nt, Bohr Magneton Clasmf[catron of Dia Pala ancl Feno Magnetlc o
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'Abqonptlon Coefficient of 4 Material, Factors Affecting The Archatectmal :

Acoustics and their Remedies. Acoustic Quieting: Aspects of Acoustic
-Qmetmg, Methods of Quieting, Quieting for Specnflo Observers, Mufflers,
_Sound-proofing.

15, Nanotechnology Orlgm of Nanotechnology, Nano Scale, Surfaee to
Volume Ratio, Quantum Confinement, Bottom-up Fabrication: Sol-gel,
Precipitation, Combustion Methods; Top-down Fabrication: Chemical Vapour
Deposition, Physwal Vapour Deposition, Pulsed Laser Vapour Depos1t!on
- Methods, Charactertzauon(XRD&TEM) and App!lcatlons :

TEXT BOOKS

f.- : Applied Physics ~ PK. Palamsamy {Sc;Tech Pubhcaoons (India) Pvt. :

.- L., FlfthPrmt 2008)

o Apphed Physms S 0 P:llat & S:vakam1 (NewAge Internattonal (P) :

Etd; Second Edition 2008);

Applied Physws T Bhuna Shankaram & G Prasad (B S Pubhcanons :

Third Ecimon 2008)
REFERENCES
g --."-'Solid State Physlcs = M Armugam (Anuraclha Publlcatlons)

: ._.Modern Physrcs R. Murugeshan & K Siva Prasath S, Chand & Co.
_ '(fo1 Statlsncal Mechamcs)

AText Bookof Engg Physu:s M . Avadhanulu &P G Khsrrsagar— "

S. Chand & Co. (for: ElCOI.lSl.‘lCS)

Modefn Physics byK Vijaya Kumar, S Chandralmgam S: Chand &
. Co. Ltd _ :

= i Nanotechnology M Ratner & D. Ratner (Pearson Ecl Yoo

( Introductlon to Sol;d State Phys:cs C K1ttel (Wlley Eastern)
o Sohd' State Physics -+ A.J. Dekker (Macmillan).
-+ Applied:Physics ~ Mani Naidu Pearson Education ..

L Aeton‘autical. Engineering 33
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Cufufe 4
(S 1005) ENGINEERH\FG CHEMISTRY

Electrochémistry and Batteries: Concept of Electro Cheinistry, Conductance-
Electrolyte tn solution, Conductance- Specific, Equivalent and:molar

- conductance, Ionic mobilities, Kolrausch’s Law. Application of conductance.

“"Galvanic Cells; types of Electrodes; Reference Eléctrode (SCE,
Qu nhydrone electrode), Ion Selective Electrodes (Glass Electrode) Nernest
quation, Concentration Cells, Galvamc seues Potentmmetnc ntratlons

5 Nurnencal problems

‘Batteries: Prlmary and secondaly cells (Iead Ac1d cell Nl cd celi thh1um
~cells). Applications of batteries, fuel cells -~ Hydrogen — Oxygen fitel ‘cells,

dvantages of fuel cells...

orrosion and its corrosion control; Introduction, causes and different types
of corrosion.and effects: of corrosion,: theones of corrosion = Chemieal,

. Electrochemical corrosion, corrosion reactions, factors affectmg corrosion—

Nature of metal — galvanic series, over voltage pur:ty of metal, nature of

“oxide film, nature of corrosion product. . Nature of enwronment effect of
'temperature effect of pH. Humidity, effect of oxidant. Corrosion control

methods — Cathodic protection, sacrificial anode; impressed current cathode.

‘Surface coatings - méthods’ of application. on metals: ‘hot dipping,
-galvanizing, tinning, cladding, electroplating - Orgamc surface coatings -
“paints constituents and functions. ERRTE

UNITII:

. Polymers: Types of Polymerization, Mechanism (Chain. growth & Step
- growth).Plastics: Thermoplastic resins & Thermo set resing. Compounding

& fabrication of plastics, preparation; propettles engineering applications

" of: polyethylene, PVC, PS, Teflon, Bakelite, Nylon. Conducting:Polymers:
.. Poly acetylene, polyaniline, conduction, doping, applications. Liquid Crystal
- polymers: Characteristics and uses Rubbet -~ Natural rubber, vulcanization.

Elastomers — Buna-s, Butyl rubber, Thiokol rubbers; Fibers — polyester, fiber
reinforced plastics (FRP), applications
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Water: Introduction, Hardness: Causes, expression of hardness = units —
types of hardness, estimation of temporary & permanent hardness of water,
numerical problems., Boiler troubles. - Scale. & sludge formation, caustic
enbsittlement, corrosion, priming & foaming Softening of water (Internal &
external treatment-Lime soda, Zeolite, Ton exchange process and Numerical
problems) Reverse osmosis, electro dialysis.. St =
Surface Chemistry: Solid surfaces, types of adsorption, Lo'n'g,ynui:r adsorption
_isothermm, BET adsorption equip. C_a_lcu_latiori of . surface area of solid . &
application. adsorption, classification of colioids, Electrical & optical

properties micelles, applications of colloids in industry. Nano materials:
Introduction, preparation and applications of nano meterials: =

Energy sources: fuels, classification — conventional fuels (solid, !idui:d,
gaseois) Solid fuels — coal — analysis — proximate and ultimate analysis and

their significance Liquid fuels - primary — petroleurn = refining of petroleum- -

~cracking knocking synthetic petrol - Bergius and Fischer Tropsech’s process;

Gasecus fusls © natural gas, analysis of flue gas by Orsat’s method

_"'-'c'al'o_rif_ic-v‘ai:ue"by Junker’s gas calorieméter.. 7

* Combustion = probleiis; Calorific vilue of fuel -~ HCV, LCV: determination of

Phiase ruile: Definitions  phase; component, degree of freedom, phase rule

- ‘equitation. Phase diagrams - one: component system: water systenmt. Two
cofnponent system lead- silver system, heat treatment based ‘on iron=carbon

- phase diagram, hardening, annealing.

“Materials Chemistry; Cement: composition of Portland cement, mariufactire.

- of pdr’t‘iz’i’hd'Ce'r'nént, setting & hardening of cement (reactions). Lubricants:

- Criteria of 4 pood tabricant; mechanisin; properties of lubricants: Cloud point,
pour point.flast & fire point, Viscocity. Refractoriess: Classification,

. Characteristics of 4 good refractory: Insulators & conductors: Classification
- of insulators characteristics of thermat & electrical insulators and applications
of Superconductors (Nb-Sr alloy; ¥Ba, Cu, O; ). applications.

'REFERENCEBOOKS - = v

Aé{':dﬁ;iiiticdi Engineering SEESREN '

TEXTBOOKS:
-:Té){t_ Books of Engineering Chemistry by C.P. Murthy, C V. };gér“ial, A.
_ Natdu B.S. Publications, Hyderabad (2006). . ‘
“Lext of Engirieering Chemistry by 8.9, Dara & Mukkati S. Chand &
Co,New Delhi(2006) R Dot

. Engineering Chemistry by B. Siva Shankar Mc.Graw Hill Publishing
* Company Limited , New Delhi(2006) .. .~ . AR
Enginering Chemistry J.C. Kuriacase & J :Raiaram, Tata McGré\# Hiils
" co, NewDelhi (2004). , |
3 'Eﬁgiﬁeeri_ngﬁ_Che_m'istry by P.C Jain & Monica Jain, Dhanpatrai
_ Publishing Company (2008). =~ o o

Chemisiry of Engineering Materials by'CV' Agarwal,C.P Murthy,

A Naidu, BS Publications. o _ :

*.Chemistry of Engineering Meterials by R.P Mani and K N.Mishira,
CENGAGE leaning. AP

Applied Chemistry — A text for Eﬁgineering & Technology —-:Si).r.ingar
{(2005). ' Ny e

Text Book of Engineering Chemistry ~ Shasi Chawla, Dhantpaf Rai
publishing Company, NewDelhi (2008). . o o
Engineering Chemistry = R, Gopalan, D. Venkatappayya, D.V.. .
Sulochana Nagarajan — Vikas Publishers (2008, - =~ *: R

.
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(51006) COMPUTER PROGRAMMING AND DATASTRUCTURES
Introduction to Computers — Computer Systems, Computing Environments,
Computer Languages, C‘reating and running programmes, Software
Development Method, Algorithms, Pseudo code, flow charts, applying the
software development method. ' R
UNIT-I :

Int‘roductioh to C Language - Background, Simple C Programme, Identifiers,
Basic data types, Variables, Constants, Input / Output, Operators. Expressions,
Precedence and Associativity, Expression Evaluation, Type conversions,
Bit-wise operators, Statements, Simple C P_rogramm_ing examples. .
Selection Statements — if and switch statements, Repetition statements —
whilg; for, do-while statements, Loop examples, other statements related to
looping - break, continue, goto, Simple C Programming examples:

D'esi’gnin‘g Structured Programmes, Functiors, basics. user defined functions,
inter function communication, ... . _

Standard functions. Scope, Stofage classes-auto; register, static, extern, scope
rules, type qualifiers, recursion-recursive functions, Preprocessor commands,
example C programmes - i : S
Arrays = Concepts, using:arrays in C, inter function communication. array
applications, two —dimensional arrays, multidimensional arrays, C programme
examples. :

UNIT-IV

Pointers — Introduction (Basic Concepts), Pointers for inter function
communication; pointers to pointers, compatibility, memory allocation
functions, array of pointers, programming applications, pointers to void,
pointers to functions, command —line arguments.

Strings — Concepts, C Strings, String Input / Output functions, arrays of
strings, string manipulation functions, string / data conversion, C programme

examples.

- Derived types — Structures — Declaration, definition and initiatization of
' structures, accessing structures, nested sirdctures, arrays of structures,
L structures and functions, pointers to structures, self referential structures,
S uqions, typedef; bit fields, enumerated types; C programming examples.

Input and Output — Concept of a fild, streams, standard input / output
- functions, formatted input / output functions; text files and binary files, file

“‘_.. SR

‘input / output operations, file status functions (error handling), C programme

. examples.

Searching and Sorting — Sorting- selection sort, bubble sort, insertion sort,

“quick sort, merge sort, Searching-linear and binary search methods.

UNIT- VI

Data Structures — Introduction to Pata Structures, abstract data types, Linear

list — singly linked list implementation, insertion, deletion and searching
.':'Qperations on linear list, Stacks-Operations, array and linked representations
- of stacks, stack application-infix to postfix conversion, postfix expression
i ‘evaluation, recursion implementation, Queues-operations, array and linked
= representations.

' TEXTBOOKS:
- l.. C Programming & Data Structures, B.A Forouzan and R E Gilberg, Third

Edition, Cengage Learning.

: 2.+ Problem Solving and Program Design inC, J.R. Hanly and E.B. Koffman,

Fifth Edition, Pearson education.

_ REFERENCES:
' . I. C& Data structures — P Padmanabham, Third Edition, B.S. Publications.

2. TheC Programming Language, B.W. Kernighan and Dennis M Ritchie.
PHV/Pearson Education

3. C Programming with problem solving, J.A. Jones & K. Harrow,
dreamtech Press

4, Programming in C - Stephen G. Kochan, III Edition. Pearson Eductaion.
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“'C for Engineers and Scientists, H.Cheng, Me.Graw-Hill International
Edmon .
Data Structures using C — A.M.Tanenbaum, YLangsam. “and MLJ.
. Augenstein, Pearson Edvcation/ PHL .~ .
=G Programmmg & Data Structures, E. Balagurusamy, TMH.
C Programming & Data Structures, P.Dey, M Ghosh R Thereja; O_xford
University Press .
'C& Datasiructures— EV Prasad andNB Venkateswarlu, S Chand&Co

 their parts. Interpenetration of Right Regular Solids
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(51007) ENGINEERING DRAWING -

| INTRODUCTION TO ENGINEERING DRAWING : Pririiples of Engirieering
‘Graphics and their Significance — Dra¥ing Instruments ‘and their Use: -

Conventions in' Drawing < Lettering = BIS" Corwentrons Curves used in-
Eng gineering Practice & their Constructions.- - 2

a) Corm, Sections including the Rectangular Hyperbola + General method

- b) Cycloid, Epicycloid and Hypocycloid -

: PROJECTIONS OF PLANES & SOLIDS Pro;ectlons of regular Planes,
auxiliary planes and Auxiliary projection.inclined to-both planes. ijectrons -

of Regular Solrds mcllned to both p]anes Auxll:ary Vrews
UNIT -1V

: SECTIONS AND SECTIONALVIEWS Rrght Regular Sollds Pr:sm :
‘Cylinder, Pyramid, Cone — Auxiliary views. =~ '

DEVELOPMENT AND INTERPENETRATION OF SOLIDS: Devélopment
of Surfaces of Right, Regular Solids — Prisms, Cylinder, Pyramid Cone and
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fe UNIT~V
.INTFRSECTION OF SOLIDS:- Intersection of Cylinder Vs Cylinder, Cylinder
Vs Prism, Cylinder Vs Cone.

ISOMETRIC PROJECTIONS : Principles of Isometric Projection — Isometric
Scale.~ I‘EOI‘HE’:H’]L Views— Conventions — Isometric Views of Lines, Plane

Hszmes Slmple and Compound Solids — Isometric PrO_]C(,tl()l‘l of ob]ectq having
nom- isometr ic lines. Ibomemc P10ject:on of Spher 1ca1 Parts

UNIT -VI

TRANSFORMATION OF PROJECTIONS : Conversion of [sometric Views
to Orthographic Views — Conventions.

UNIT - VI

PERSPECTIVE PROJECTIONS : Perspective View : Points, Lines, Plane
Fipures and Simple Solids, Vanishing Point Methods (General Method only).

TEXT BOOK:
| Engineering Drawing, N.D. Bhat / Charotar
. 2 Engmeermg Drawing dnd Graphics; Venugopal r New age
. "'3. Engmeermg Dlawmg BasantAgrawal TMH ' '
Engmeelmg d: awing — PJ Shah S. Chand
Engineering Drawing, Narayana and Kannaiah / Scitech publishers:

- -Engmeerlﬂﬁ Drawing- Johle/Tata Macgraw Hill.

- Compute1 Alded Engmeermg Drawmg- Trymbaka Murthy I K.

International.
Encrmeermg Drawing— Grower

Engmeelmsz Graphics for Degree K C Iohn
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(51656) COMPUTER PROGRAMIVI]N G LAB

i Objectiveq-

To make the student iea;n a"p:ogrammma lanﬂuage
To Eeach the student to wnte progmms m C to solve lhe piobiems

To Int:oduce the student to smzple [mear data structures lich 45 lists,
stacks, queues.

g Recommended Sy_stems/SoftWare Réqiiifeinenfs:_ ;
"1 Intel based desktop PC ,
1 ANSIC Compiler with Supportmg Editors:

Week 1.

a)  Write a C program to find:the sunt of individual digits'of a posmve
integer.

‘b ATFibonacci Sequence is defined as follows: the first and second terms

in the sequence are 0 and 1. Subsequent terms are found by adding the
_preceding two terms in the sequence. Wl fte a C program to generate
the first o terms of thé sequence.’ '

¢} Write a C program to generate all the pnme numbexs between E and n,

where'n is'a value supplied by the user.
Week 2.
a)' Write a C program to calcitlate the fOllowing Sum;

- Sum=1-x'/2! +x“/4' 6:’6'-{9(*‘.’8‘4(“’/ 10r e o
b Writea C pr0g1 am toe ﬁnd the roots of & quadratlc equauon
Week 3

a). Write C programs that use both recursive and non-recursive functions

i) o find the factorial of a given intéger.
i) To find the GCD (greatest commoin divisor) of two given integers.

i) To solve Towers of Hanoi problem.’
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i _The total drstance travelled by vehicle in ‘t" seconds is given by

v drstance = ut+1/2at* where ‘u” and ‘a’ are the initial velocity (m/sec.)

and acceleratlon {m/sec”), Write C programto find the distance travelled

at regular intervals of time given the valuesof “u”and ‘a’. The program

. should provide the flexibility to the user to setect hisown Lsme intervals
and repeat the calculatrons for drfferent vakues of w and

Write'a C pro gram which takes two mteger operands and oné operator
o fromi:the user, performs the operation and then prints the result.
i _-(Corrsrder the operators +,-.%, /, % and use Switch Statement)

Week 5 _ _ _
a) ~ Write a C programi to find both the largest and smal lést number in a list
of integers.
b - Write a C program that uses functions to perform the following:
§' - Addition of Two Matrices |
i)+ Multiplication of Two Matrices
Week 6

LAy Wrrte ac program that uses functrons to perform the rollowmg
.'operatrorrs RRCIREAS : :

) To msert a sub- strmg m to a grven mam strmg from a gwen
' posmon :

b n) ' To delete n Characters from a grven posrtron m a glven strmg
b 'Wrrte a C program to determrne rf the grven strmg rs a pahnclrome or not
Week 7

a) Wrrte a C program that dlsplays the posrtlon or mdex in the strmg S
where the strmg T begms or — 1 1f S doesn’t contam T

b) Wrrte a C program to count the Imes words and characters ina gwen
text '

Week 8 :
a)  Write a C program to géneraie Pascal’s triangle. 5

b Write a C programi to construct a pyramid of numbers.

" Aeronautical Engineering

" Week 9

Write a C program to read in two nurnbers,_ x and n, and then compute
the sum of thls geomelnc progressnon

x4t +x3+ ....+x"

Forexample: ifnis3and x is 5, then the program computes l+5+25+ 125.

Print x, n, the sum A

‘Perform error checking. For example, the formula does not make sense
for negative exponents — if n is less than 0. Have your program print an
error message if n<0, then go back and read in the next pair of numbers

of without computing the sum. Are any values of X also illegal 7 If 50,
test for them too.

Week 10

“i'd)  2'scomplement of a number is obtained by scanning it from right to left

and complementmg all the blts

aftel the first appearance of a l Thus 2 ] complement of 11100 is
00100. Write a C program to find the '

2's complement of a binary number. -
b Write a C programto converta Roman numeral t0'its de¢imal equivalent.
Weck 11

Write a C program that uses’ functions to perform the foilowmg
operations:

1) Reading acomplex number: -5
ii) . Writing a complex numiber
1t} Additjon of two complex numocra
ivy  Multiplication of two complex numbers.
(Note: represent complex number using a structure.)
Week 12 " e
a) Wrrte a C pro grarn whrch copres one ﬁIe to another
b)  Write a C program to reverse the first n characters ina file,

(Note: The file name and n are specified on the command line.)
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B Wéék 13
aj * i Write o C'programme to d;sp!ay the contents of a file.

b Write aC programme {0 mer ge two files into a third file  i. e the contents

of the first file followed by those of the second are put in the third file}
Week 14 ,
Write a C program that uses functions to raerfo'rm the following
. operations on singly linked list.:
iy Creation u) Insertion m) Deletion rv) Traversal
'Week 15 '
erte C programs that 1mptement stack (1ts operatrons) using
i) Arrays ii) Pointers
Week 16

Write C programs that implement Queue (its operations) using

D Arrays ii) Pointers
Week 17
. Write a C program that uses Stack operations to perform the following:
i) Converting infix expression into postﬁx expression
ii) Evaluating the postfix expressu)n

Week 18

“Write a € program that implements the following sorting methods to
sort a given list of integers in ascending order \

i) Bubble sort
i) Selection sort

Week 19

Write C programs thatuse both recursive and non recursive functions
to perform the following searchmg operatrons for a Key ‘value in a
given list of integers :

i} Linedr search * i} Binary search j

- Aeronautic&i Engineering

" Week 21

45

Week 20

Write C program that implements the followmor somng method to sott
a given list of integers in ascending order:

1) Quick sort

Write C program that implement the foHowmg qortmg method to sorta
given list of integers in ascend:r?g order: '

i) Merge sort
Week 22
Write C programs to implement the La'grdn:ge {nterpdiatiorr and Newton-
Gregory forward interpolation.
Week 23

Write C programs to implement the linear regression and polynomial
regressron algonthms

" Week 24

Write C programs to implement Trapezoidal and Simpson methods.

. Text Books

. Cprogramming and Data Structures, P. Padmanabham, Third Edition,

BS Publications
Mastering C, K.R. Venugopal and S R Prasad TMH Pubhcanons

The Spirit of C, an mtroducnon to modern programmmg M Cooper,
Jaico Publishing House.

Practical C Programming,Steve Ouallme O Rerlly,SPD TMH
publications.

Computer Basics and C Programming, V. Rajaramén, PIH Publications.

Data structures and Program Design in

C.R Kruse,C 1. Tondo,B .PLeung,M.Shashi,Pearson Education.




A ' 2010201 1

JAWAHARLALNEHRUTECHNOLOGICALUNIVERSITY HYDERABAD

TYearB.Tech.AE. -~ . ... .. L T/PII) C
0 3 4

{51657) ENGINEER?NG PHYSICS/ENGINEERING CHEMISTRY LAB
ENGINEERING PHYSICSLAB '
(Any twelve experiments compulsory)

I.  Dispersive power of the material ofa prism - Spectrometer
Determination of wavelength of a source — Diffraction Grating.
Newton’s Rings - Radius of curvature of plano convex lens.
.Melde‘s'exper.iment_ = Transverse and Iongitodina]' modes.

Time constant of an R-C circuit.

L-C-R circuit,

Magnetic field along the axis of current carrying coil - Stewart and
Gees method. S

Study the characteristics of LED and LASER. sources.

S L IR TR

&

9, Study the characteristics of p-i-n and avalanche photodlode detectors.

10.. .. Bending fosses of fibres. . .

11. Evaluatjon of numerical aperture of given fibre. o

12: Bnergy gap of a material of p-n junction.

{3, Thermo electric effect — Seebeck effect and Peltier effec_t.
14. Torsional pendulum. h ‘

Sin'gle:s!it' diffraction using laser.

' _ Mmeral Analysis:

- Aeronautical Engineering s =i s 47

ENGINEERING CHEMISTRYLAB ©
List of Experiments (Any 12 of the fol.l.ow'in.g.)": o
Tltrlmetry . o .

b Ca Est:matlon of hzudness of water by EDTA method (or)

Estimation of calcium in llme;tone by Permanganometly
PR .
2 Determination of percentage of Copper. in brass
3 Estimation of manganese dlomde el pyroius:te
InstrumentaiMelhods. .
4 Colonmetry .
- Determination of fefrous iron in cement by COIOTlmetI'IC method

(Ol ) Estlmatlon of Copper by Colm 1metr1c method

s Conductometry

' Conductometric titration of strong ac:d Vs strong basei -

- (or) Cofiductometric titration'of mixture of acids Vs strong base. _.
6. Potentiometry; - _ : it

‘Titration of strong acid Vs sho'ﬁ.g'ba.s.e:b:y ootentiometry.

(01) Titration of weak acid Vs strong base by potentlornetly

' Physmal Properties:

7. Determination of v1scc>51ty of sample oil by 1edwood/oswaid $
viscometer

8.  Determination Surface Tension of ]Itibl‘-icant's..: :
Identification and Preparatxons
9. Ident:flcation of functional groups preseot in organic compounds.
10.  Preparation of organic compounds
Asprin (or) Benzimidazoie
Kinétics: R )

11.  To determine the rate constant of hydrolysis of methyl acetate catalysed
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by an acid and also the energy of activation. {(or) To study the kinetics
of reaction between K, 8,0, and KL

12 Demonstration Experi.ments (Any One of the following) :
4. Determination of dissociation constant of weak acid-by PH metry
b. Preparation of Thiokol rubber
c. Adsorotionon Charcoal
d.  Heatof reaction

TEXTBOOKS:

1. Practical Engineer mg Chemtstty byK Mukkdnt: etal B. S Publicatlom
Hyderabad.

2. Inorganic quantitative analysis, Vogel.

REFERENCEBOOKS:

[.  Text Book of engineering chemistry by R. N. Goya! and Ilarrmendra
Goei R

A text book on exper unents and calculation Engg S 3. Da1a

b

3 Insnumental methods of chem:cak aualysns Chatwat Anand H:malaya
Publications.
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(51658) ENGLISH LANGUAGE COMMUNICATION SKILLSLAB

The Language Lab focuses on the plOduCthB zmd pldCthG of %ound% oi
‘Tanguage and familiarises the studentsiwith the use of Engllqh in‘everyday
ituations and contexts. . S :

'Ob]cctwes

To expose the studenis to a var:ety of seif—mstructlonal learner-
friendly modes of language learmng '

To help the students ul!tlvate the hablt of readmg passages from the
computer monitor, thus providing them with the required facility to
face computer-based competitive examms’ sich GRE, TOEFL; GMAT
etc,

To enable them to !earn better pronun(:latlon through stress on word
accent, intonation, and rhythm.

To train them to use language effectively to face interviews, group
discussions, public §peaking. BEE -

To initiate them into greater use ot the computer in resume
preparatlon, report wrltmg, formatnmakmg etc. _ '

SYLLABUS:

The following course content is presm fibed for the Engilsh Language
: Laboratory sessions:

I.  Introduction to the Sounds. of Enghsh Vowels, Dlphthongs &
Consonants.

2 Introdu(,tlon o Stress and Intonation
Sltuaﬂonal D:alogues /Ro]e Ptay
Oral Paesentatlons Prepared and Extemporc

4.

5. ‘Just A Minute’ Sessmns (JAM)
6. Describing Objects / Sttuatlons / Peopie
7

Information Transfer
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”*18':5'* Debate
9 Telephonmg Skills
IO lemg Dlrectlons
Mlmmum Requlrement
' The Enghsil Language Lab shall have two parts

i) The Computer aided Language Lab for 60 studonts with 60 systems
one master console, LAN facility and English language software for
self- stucly by 1ea1 ners.

. 'i.i) .'.The Communlcatlon Skzlls Lab w1th movab!e Chaus ancE audio visual
aids with a P.A System, a T V a dlgltal stereo *aucito & vtdeo system
"and camcorcier ete.”

' System Reqmrement ( Hardware component)

Computer network with Lan with minimum 60 mul nmedta sysrems wzrh the
. followmg specifications:... : s

iy ~ P-IVProcessor
sy Speé'd“—'-Z.S'GHZ:"

b) RAM SI2MB Mmlmum
' Hard Disk—80GB.

ii) Headphones of ngh quahty

Suggested Software:. .. . ... . y

“Cambridge Advanced Learners’ Eng!:sh chtlonary with CD

* The Rosetta Stone English Library.

CEarity Pronunciation Power ~Part 1.

Mastering English in Vocabulary, Grammzir Spelhngs Composition
Dorling Kindersley series of Grammar Punctuatton Composxtlon etc.
Language in Use, Foundation Books Pyt Ltd with CD '

Oxford Advanced Learner’s Compass 7 Echt:on '

Learning to Speak English - 4 CDs.

R S T =

Vocabulary in Use, Michael McCarthy, FehcatyO Den, Cambridge.

3"Aé'ronauticalEngineering L 51

Murphy’s Enghsh Grariimiar, Cambridge with CD. -

English in Mind, Herbért Puchta and Jeff Stranks with Meredlth Levy,
Cambridge

:'Books Suggested for Enghsh Language Lab lerary (to be located within
i“'the lab in addition to the CDs of the text book which are loaded on the
i systems)

N
1. A Handbook for Engllsh Languﬁge Laboratorles ProlL E Suresh
- Kumal P Sreeharl Foundation Books

: Effectwe Commumcanon & Public Speakmg by S. K Mandal Jaico
Publishing House.-

English Conversation Practice by GrantTaylm Tata McGraw Hiil.

Speaking English effectively by Krishna Mohan, N. P. Singh, Mac
Millan Publishers.

Communicate or Collapse: A Handbook of Efffective Public Speaking,
Group Discussions and Interviews, by Pushpa Lata & Kumar, Prentice-
Hall of India. ' ' '

Learn Correct English, Grammar, Usage and Composition by S]'llV K.
Kumar & Hemalatha Nagarajan, Pearson Longman

Spoken English by R. K. Bansal & J. B. Hamson Orient Longman.

‘English Language Commumication: A Reader cum Lab Manual Dr A
Ramakrishna Rao, Dr. G Natanam & Prof. 8. A. Sankaranarayanan,
Anuradha Publications, Chennai.

Effective Technical Communication, M. Ashraf Rizvi, Taia McGraw-
"Hill.

A Practical Course in English Pronunciatien, (with two Audio
cassettes) by J. Sethi, Kamlesh Sadanand & D.V. Jindal, Prentice-Hail
of India Pvt. Ltd., New Delhi.

A text book of English Phonetics for Indian Students by T.
Balasubramanian, Mac Millan .

Spoken English: A foundation Course, Parts 1 & 2, Kamaiesh
Sadanand and Susheela punitha, Orient Longman
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L DISTRIBU’!‘IONAND‘WEIGH’I‘AGE OFMARKS
' Englzsh Laﬁguage Laboratory Practical Paper:

I.. The préctiéal examinations for the English Language Laboratory shall

be conducted as per the University norms prescribed for the core
. engineering practical sessions. -

2. For the Language lab sessions, there shall be a continuous evaluation
during the year for 25 sessional marks and 50 year-end Examination
marks. Of the 25 marks, 15 matks shall be awarded for day-to-day work
and 10 marks to be awarded by ¢onducting Taternal Lab Test(s). The
year-end Examination shall be conducted by an external examiner/ or
the teacher concerned with the help of another member of the staff of
the same department of the same ins_titution.
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(51659) ENGINEERING WORKSHOP/IT WORKSHOP
1. TRADES FOR EXERCISES:
At least two exercises from each tradé:. -
I Carpentry-
2. Fitting
3. Tin-Smithy and Development of jobs carried out 'a"rld'é'dic:iér.iﬁg. :
4. Black Smithy ' ' '
5
6
7

5, House—wifing

. Foundry : R

7. Welding

8. Power tools in construction, wood working, él-edrical é.r.lgiﬁeér'ing‘ zt'n.d
~.... mechanical Engineesing. SR e L
9. IT Workshop-I : Computer hard ware ; identification of parts -,
- Disassembly, Assembly of computer to working condition, Simple
diagnostic exercises. '

, lO T workshop—il_ :'Insta!lation'bf_:(')p'e_rating'sys';tg;_ﬁ' windév#s and Lmux s

simple diagnostic exercises.

2. TRADES FORDEMONSTRATION & EXPOSURE

1. Plumbing

‘2. ‘Machine Shop.

3. - Metal Cutting {Water Plasma)

.. Work shop Manual - P.Kannaiah/ K.L.Narayan-al Scitech Publishers.
2. Workshop Manual by Venkat Reddy - ' =
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(53001) MATHEMATICS -1
UNIT ~1: Linear Systems

Matrices: Elementary row transformations = Rank — Normal form- Echelon
form — Consistency — Solution of system of simultaneous linear homogeneous.
and non-homogeneous equations. o

UNIT -11': Eigen values & Eigen vectors

Eigen Values, Eigen vectors - properties — Cayley-Hamilton The_:orem - Inverse
and powers of a matrix by Cayley-Hamilton theorem — Diagonolization of
matrix. Calculation of powers of matrix — Modal and spectral matrices.

UNIL.I: Linear Transformations

Real matrices -Symmetric, skew - symmetric, orthogonal, Linear
Transformation- Orthogonat Transformation. Complex matrices: Hermitian,
Skew-Hermitian and Unitary — Eigen values and Eigen vectors of eomplex
‘matrices and their properties. ' :

UNIT -IV: Quadratic forms

Quadratic Forms - Reduction of quadratic form to canonical form - Rank -
Positive, nepative definite - semi definite - index - signature - Sylvester law,
Applications of quadratic forms. R e
UNIT-V: Fourier Series

Fourter Series: Determination of Fourier coefficients — Fouriér series — even
and odd functions ~ Fourier series in an arbitrary interval —evenand odd
periodic continuation — Half-range Fourier sine and cosine expansions.
UNIT -VI : Introduction to partial differential equations

Formation of -partiat differential’ equations by elimination- of: -arbitrary
constants and arbitrary functions — solutions of first order linear (Lagrange)

equation and nonlinear (standard type) equations.
UNIT ~VII: Solution of partial differential equations

Classification of second order linear Partial Differential Equations, separation
of variables methods for the solutions of one dimensional heat equation,

_L\e_r(_m.a_utlcal E!lglncei!-an_ T 55

“hounidary conditions.

UNI_T-VHIi Fourier transforms

Swave equation and twemd:mgnsior_lal. Laplace’s equation under initial and

“Foutier integral theorem - Fourier sine and cosine integirals. Fourier transforms

Fourier sine and cosine transforms = properties ™ inverse transforms -
nite Fourier transforms. . o [ e '
TEXTBOOKS: _ . R T
- Engineering Mathematics ~ II by PB. Bhaskara Rao; S.K.V.S; Rama
: Chary, M.Bhujanga Rao, B.S: Publications. = o7 i 8 i
Engineering Mathematics — II by G".Sh'ziﬁk_a_f "R'a'o' & Others,IK

. International Publications. * . -1

Engirieering Mathematics — IT by TKVIyengar,BKushna Gandln& '
Others, S.Chand. . ..U
- Higher Engineering Mathematics byB.S. G'r'e{va}; Kh'éﬁna‘ Publ ic.ati(')';ls.-:' .
Engineering Mathematics — II by Enginééring Mathématics = IF by C .
-Shanquaiah,VijayaPublications._ i h e e
 Advanced Engirieering Mathematics by Jain and S.R X Iyengar, Narasa
Publications. : TR R
 Engineering Mathematics — I by Dr. A. Anjaneyulu & others, Deepti
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H Year B.Tech. AE. I Sem L Temn C : Perfect Gas Laws ~ Equation of State, specific and Universal'Gas constants
' ! -~ 4 . _ various Non-flow processes, properties, end states, Heat and Work

(53017)'ITIERMODYN AMICS o “Transfer, changes in Internal Energy - Throttling and Free Expammn
o R S S _ Processes — Flow procésses — Deviations from perfect Gas Model = Vander
UNIT -1 ' aals Equation of State — Compr ess:b;hty charts - variable specific Heats -
. "CasTdbles - L

Introduction: Basic Concepts : System, Control Volume,:Surrounding,
Boundaries, Universe, Types of Systems, Macroscopic and Microscopic

._‘1_.

viewpoints, Concept of Continuum, Thermodynamic Equilibrium, State, ; M:xtures of pelfe(,t Gases — Mole Fr actlon Mass ’ruetion G: awmeta ic andi :
- volumetric Analysis - Dalton’s Law of pamal pressure Avogadro’s Laws of:

Property, Process, Cycle — Reversibility - Quasi —static Process, Irreverstble -
Process, Causes of Trreversibility — Energy in State and in Transition, Types, addmve volumes — Mole fraction , Volume fraction and pamal pressure,
) . o : : ‘ Equivalent Gas const. And Molecular Internal Energy, Enthalpy, sp. Heats
Work and Heat, Point and Path function. : P ' and Entropy of Mixture of perfect Gases and Vapour, Atmosphetic air -
UNITI ) Psychrometric Properties — Dry bulb Temperature, Wet Bulb Temperature "
L ew point Temperature, Thermodynamic Wet Bulb Temperature, Specific. -

Zeroth Law of Ther'mod'y'nam'ics ~ Concept of quaiity of Temperature — Humidity, Relative Humidity, saturated Alr, Vapour pressure, Degree of
Principles of Thermometry — Reference Points — Const.” Volume gas aturation — Adiabatic Saturation , Carriet” sEquatmn Psychrometric chart.

Thermometer — Scales of Temperature, Ideal Gas Scale — PMM. L - Joule’s UNIT-VII
Eixperiments — First law of Thermodynamics - Corollaties - First law applied L ’ - : o
pP- lied q y Steady Flow E B tpp Power Cycles : Otto, Diesel, Dual Combustion cycles, Sterling Cycle,
to alrocess — appHe > o Hlow system - tea y Fow bnergy C!u‘l 1on. tkinson Cycle, Ericsson Cycle, Lenoir Cycle — Description and representation |
UNI'{‘ m 'on P-V and T-S diagram, Thermal Efficiency, Mean Effectwe Pressures on:
Al i standard basis — companson of Cycies - R

"'lett‘mons of the Fitst Law Theamal Reservon Heat Engme Heat pump, UNITVIIE
Parameters of performance, Second Law of Thermodynamics, Kelvin-Planck
“and Clausius Statements and their Equivalence / Corollaries, PMM of Second
. kind, Carnot’s principle, Carnot cycle and its specialties, Thermodynamic
scale-of Temperature, Clausius Inequality, Entropy, Pr incipte. of Entropy
. Increase — Energy Equation, Availability and Irrever sibility —Thermodynamic

Potentials, Gibbs and Helmholtz Functions, Maxwell Relations — Elementary : - ' ~ . .
PR e : - : : o En ineerin Therm d n 1cs/PKN /TMH IIIEdt
Treatment of the Third Law of Thermodynamics. : o & s ooynam ag on

Refrlgeratmn Cycles : Brayton and Rankme cycles Performance Eva] uation
combmed cycles, Bell-

Coleman cycle Vapour compression cycie«perfmmance Evaluation

NV | . | : El;;;\odynamlcs AnEngmeermgApproaeh = Yunus Cengel &Boles
Pure Substances; p-V-T- surfaces, T-8 and h-s diagrams, Mollier Charts, i : -
Phase Transformations — Triple point at critical state properties during change R
of phase, Dryness Fraction — Clausius — Ciapeyron Equation Property tables. :
Mollier charts - Various Thermodynamic processes and énergy Transfer — 5 oluuo 1 Manual to Introduction to Thermodynamics, YVC Rao /
Steam Calorimetry. University Press

An introduction to Thermodynam:cs YVCRao/ Ul'lin:lSlty pEESS
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3 .. Engineering Thermodynamics - Jones & Dugan. - JAWAHARLALNEHRUTECHNOLOGICALUNIVERSWYHYDMAD
{i._ .Ther_r:r_l'odynam_i_cs_m_RobertBalmer, Jaico Pub. H:YeérB-TbCh- AE. ISem L ' T[PfD C : .-
5" Thermodynamics —J P Holman, McGrawHill i L ‘ | 3 A3 g .
6. Eng’ine_éﬁng’_l“heﬁﬁ_bdyriﬁfnicsﬁKi Ramakr:shna An[ui‘zidhaPubl_'i'shé'r.sf : (53016)MECWCSOFSOLIDS e -
7.~ Fundamentals of ThérmodynamiCS';So‘nnta‘g,'Borgnakke an'd.v.'ar:l | uNIT-1 | T o C
wylen \ Johp Wiley.f.f.z SONS (ASIA)_P.te Ltd . RIS L MPLE STRESSES. & STRAINS :'Elaétic.i't'y;ahd pl._as.t.ic_:ity - Typg's of
S : e esses & strains—Hooke’s law — stress - strain diagram for mild steel -

orking stress — Factor of safety — Lateral strain, Poisson’s ratio’ &
umetric strain — Elastic moduli & the relationship between them— Bars of
aryirig section — composite bars — Temperature, stresses. Strain energy —
Resilience — Gradual, sudden, impact and shock loadings.. ... :

SHEAR FORCE AND BENDING MOMENT : Definition of beam*=Types of
peams — Concept of shear force and bending moment - S.F and B.M diagrams
antilever, simply supported and overhanging beams subjected to point’
oads, u.d.L, uniformly varying loads and combination of these loads ——_Poir_;l:
f contra flexure - Relation between S F., B.Mand rate of loading dt'a section’
f:a beam. ' e
UNIT-TII ' e R L
FLEXURAL STRESSES : Theory of simple bending — Assumptions -
derivation of bending equation: M/ 1= ffy = E/R Neutral axis — Determination
ending stresses — section modulus of rectangular and circular sections.
olid and Hollow), LT Angle and Channel sections ~Design.of siple beam
ections. B
SHEAR STRESSES : Derivation of formula — Shear stress distribution across
irious beams sections like rectangular, circular, triangular, L, T angle sections.
ANALYSIS OF PIN-JOINTED PLANE FRAMES : Determination of Forces.
it members of plane, pin jointed, perfect trusses by (i) method of joints and
i) method of sections. Analysis of various types of cantilever & simply—
pported trusses-by. method of joints, method of sections & tension
vefficient methods.
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UNIT V!

DEF LFC I'TON OF BEAMS : Bending into a circufar arc - slopc deflection
and radins of curvature — Differential equation for the elastic line of a beam
- Double integration and Macaulay’s methods - -Deterrhination of slope and
deflection for cantilever and simply supported beams subjected to pomt
loads, - U.D.L uniformiy varying load. Moht’s theorems - Moment area
method - appllcatlon to sunpte cases mcludmg over hangmg ‘beams.

UNIlV]I

THIN CYLIND]LRS Thm seamless cylmdl ical shells ﬂDerwatxon of ’t(nmu!a , '_
for longitudinal and circumferential stresses. —-hoop, longitudinal and -

Volumetric strains — changes in dia, and volume of thin cylinders - Riveted
boiler shells — Thin spherical shells.
UNIT-VEd

Thick cylinders—lame’s equation — cylinders sub_]ected to 1n51de & out s;de

pressures - compound (,ylmders

TEXTBOOKS: _ _ _ I
I.  Strength of materials — R.S. Kurmi and Gupta.

2. Solid Mechanics, by Popov
3. - Strength of Materials — Ryder. GH. Macmilian [.ong Man Pub.
4. Swength of Materials - W.A. Nash, TMH

. Strengthof Materials -By Jindal, Umesh Publications.
Analysis of structures by Vazirani and Ratwani.

Mechamcs of Structures Voi I, by S B Junnark:n‘

ECTS I

Strength of Mateﬂals by S Tlmshenko
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{53043) MEC}'I_ANICS OF FLUIDS

UNITT . .
: ] ‘lmd Properties And Fluid Statics: Den5~1ty Specific weight, Specific gravity, .- .
coslty, Vapour pressure, compressibility, Pressure ata point, Pascal’s law,

Piczometer, Simple and differential manometers, pressure gauges, “total -
ressure and center of pressure pline, verucal and inclined’ smﬁces
Buoyanay and stablhty of ﬂoatmg bOdlCS ' :

Il

md Kinematies: Stream line, pathhne streak line, stream tube class1ﬁcat10n R
: ows, steady, unsteady, uniform, non-uniform, lammat turbuicnt '
- tational, irrotational flows, one, two and three dimensional flows Contmulty -
qua_tlon mIBD flow. stream function, velocity potential function:

S_:ﬁu%itude and Flow Measurement Similarly laws, distorted models. Flow
through Venturimeters and Orificemeter, flow through notches and wens '
'Lometers Hotwire Anemometers, Pitot tube, Flow through nozﬂcq

sproximate solutions of N.S. Equations - Boundary layer- concepts, Prandtl
ntribution,Characteristices of boundary layer along a thin flat plate Von-
' 'm_:an’s momentum integral equation (No derivation), laminar and turbulent
oundary layers.BL in transition,separation of BL.control of BL
separation,flow around submerged objects, Drag and lift types of d1'ag magnus
-effect.

“losed Conduit Flow: Characteristics of real fluids Reynolds experiment

sure variation with temperature, density and attitude. Hydl ostatic law, -
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Darcy s eqmtlon Minor losses pipes in series pipes in parallel Total cnergy
line and hydraulic gradient line. :

UNIT VIE
Exact Solutions of Navier Stokes Eq’uétidns. Flow between parallel plates,
flow through long tubes - Fow through inclined tubes, Turbulent flow,
variation of friction factor with Reynold’s Number Mody’s chart,

UNIT VI

Flow of Compresmb!e Fluid: Introducﬂon Thermodynamlc re!ations basic -

equatrons of compressrb!e flow, velocity of sound wave in a fluid for
isothermal and adiabatic process, mach number and its apphcanons mach
angte, Propagation of Pressure waves and stagnatlon properties

TEXTBOOKS:

1'." " Fluid Mechanics Hydraulics and Hydrauhcs Machines Modr & Seth,
" Standard publications, New Delhi.

2. Engineering Fluid Mechanics by K.L. Kumar S. Chand & Co
REFERENCES:
Fluid Mechanics Frnk in white Mc-Grawhill.
2 Fluid Mecharucs Iohn FDauglas, Pearson Educatrons pubhshers

3. Flid Mechamcs & Hydrauhc Machmes D. Ramadurgaiah, Newage

Publishers 2005.

- :Aeronaurical Engineering = o
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(53{)44) INTRODUCTION TOAEROSPACE ENG]NEERH\TG

'HISTORY OFFLIGHT L *\' o
Balloons and dirigibles, heavier than air aircraft, 'commercial zii'r:'rransport
ntroduction of jet aircraft, hehcopters coriguestof space, cominercial use of - B
- space exploring solar system and beyond a permanent presence of humans_ L

Vi hreles _Static forces and moments on the vehicle, Understandrng'
; grneenng models. Performance parameters performance in steady flight,
cceEelated ﬂrght Stab:hty, statle stablhty dynamlc stabrhty Longrtudmal o

:crogravrty The near -earth radlatrve envrronment The: magnetosphere :
nvrronmental rmpact on spacecraft Meteorords and nncrometeormcls space '
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~UNET=VI ...
SATEHJTESYSTEMSENGINEERING
Satellite missions, an operational satellite system, elements of sateihte satelllte
bus subsystems. Satellite structures, mechanisms and materials. Power
systems. Communication and téelemetry. Thermal “control. Attitude
determination and controi. Propulsion and station keeprng Space missions.
Mission objectives. Case studies.
UNIT-VII
. V!IHUMANSPACEEXPLORATION
“Goals of humar space flight missions. Hrstonca! background The Sovret
and US missions. The Mercury, Gemini, Apollo (manned flight to thermoon);
Skylab, Apollo-Soyuz, Space Shuttle. International Space Station,
extravehicular activity. The space suit. The US and Russian designs. Life
support systems. thht safety. Indran effort in avratron mrssrie and ance
.technoiogy
UNIT- Vil
ENGINEERING DESIGN
Design as a critical component of engineering education. Desrgn asa skrll
The design process, design thinking and design drawing. Desrgn for mission,
' performance and safety requrrements Concurrent engineering. Computer
aided eng;neering, design pro_]ect Example the hghter-than ~air vehlcie
" student design project of MIT.
TEXT BOOKS

1.  Newman, D., Interactive Aerospace Englneermg and Desrgn (wrth
software and reference matena! on CD) McGraw—I-hH 2002, ISBNO 07-

112254-0
" Aircraft Flight, 3 edition, Barnard RH and Phrlpot DR Pearson
' 2004,ISBN 81-297-0783-7.
Anderson, J.D., Introductlon to thht ﬁfth eclmon T ata McGraw—HrlE
_ 2007, ISBN: 0-07-006082-4.
REFERENCES:
I, Numerous references crted in Newman 8 book _
2 | NASA Educatlon Home Page, http:/fwww.ne.nasa. gov/educatlon
. 'The Wikipédia: Transportation Systems, Ait Transportation, Aviation.
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(53013) ENVIRON}VIENTAL S’I'UDIES

: UNIT-I ECOSYS’I‘EMS Deﬁmtion, Scope and Importance of ecosystem

Concept of ecosystem, Classification of ecosystems, Structure and Structiral
Components of an ecosyster, Functions of ecosystem, Food Chams ’rood
webs and eco!ogrcal pyramrds Flow of energy, Blogeochemscal cycIes
Homeostasis / Cybernetrcs Food chain concentrataon Bromagn:ﬁcatron
ecosyqtems value servrces and carrymg capacrty -

UNIT-I: NATURALRESOURCES Classification ofResources megand
Non-Living resources, Renewable and non-renewable resources. - Water
resources: use and over utilization of surface and ground water, ﬂoods and -
droughts Dams: benefits and . probiems Mmeral resources: use and

exp]ortation envrronmental effects of exﬁractmg and usmg mmeral resources_ s

— case studies. Energy resources: growing energy needs, renewable and- -
non reénewable energy sources, use of alternate énergy sources ~ case
studies. Land resources: land as a resource, ]and degradanon man :nducec{
Iandshdes and land use / land cover mappmg

UNIT-HI: BIODIVERSITYAND BIOTIC RESOURCES Introductron
Definition, genetic, species and ecosystem diversity. Value-of biodiversity:
consumptive use, productive use, social, ethical, aesthetic -and intrinsic
values. Hot spots of biodiversity. Threats to. biodiversity: habitat loss,
poachmg of wildlife, man-wildlife confTicts, conservanonof brodwerstty In-
Situ and Ex-situ conservation. Food and fogider resources, T1mbe1 atid non-

- timber forest-products.

_'_UNIT-IV ENVIRONMENTAL POLLUTION AND CONTROL
Classification of pollution and pol!utants causes, effects and control.
‘technologies. Air Pollution; Prrmary and secondary pollutants Automobrle

and Industrial pollution, Ambient air quahty standards Water: poliutlon..
Point and non-point sources of pollution, Major pollutant of water and then'
sources, drinking water quality standards; Waste water treatment méthods:
cfftuent treatment plants (ETP) Sewage treatmient plants (STP) common_
and combrned effluent treatment pEants (CETP) Sorl Pollution: Soil as sink

: for pollutants Impact of modern agriculture on soil, degradanon of: soil;
_ Marme Pollution: Misuse of International water for dumping of hazardous
_waste Loastal poliutlon due to sewage : and marme dlsposal of mdustrral
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“ffivents. Noise Pollution: Sotirees, Industrial Noise- Occupational Health
hazards; standards, Methods of control of Noise. Thermal Pollution: Thermal
Comforts, Heat Istand effect, Radiation effects. Nuclear Pollution: Nuclear
power plants, nuclear radiation, disasters, and unpacts genetical disorders.
Solid waste: types, ‘Collection processmg and disposal of industrial and
municipal: solid: wastes comp051t10n and charactenstlcs of é-Waste and its
management . A - .. e o T ..

' UNIT-V GLOBAL ENVIRONMENTAL PROBLEMS AND GLOBAL

EFFORTS Greenhouse ef‘fect Green House Gases (GHG) GlobalWalmmg, :

Sea level rise; climate change and their impacts on human ‘environment.

Ozone depletion and Ozone depleting substarnces (ODS) Deforestanon and
- desertification. International conventions /Protoco[s Earth summ!t Kyoto_

pmtocol and Montreal Protocol. -

UNIT-VI: ENVIRONMENTAL IMPACT ASSESSMENT (EIA) AND
'ENVIRONMENTAL MANAGEMENT PLAN:  Definition of Iripact:

classification of 1mpacts Po'ﬂtive and Negative, Reversible and irreversible,

“light, moderate and severe, methods of baselinie data vaL!lSltl(}n Impacts on
different components such as human health resources, air, water, flora, fauna
and society. Prediction of =mpacts and :mpact ‘assessment methodologres

Environmeital Iripact Staternent (FIS). Env;ronmentai M'magement Pldn

(EMPY: Technological Solutions, preveritive methods, Control fechnologies,

treatment” technologies: gieen-beit deveiopment rain water harvesting,
- Remote sensmg drid GIS methods: : . :

UNIT—VII ENVTRONN[ENTALPOLICY LEGISLATION RULES ANI)

REGUIATIONS B

Natm nal Enwronmental Pollcy, nwronmentai Protecnon act Legal aspects.
Alr (Prevention and Control of po]!unon )Act- 1981, Water( Prevention and

Contmi of polluﬁon )] Act-1974, Water poilutton Cess. Act-1977 ‘Forest

‘Conservatior Act, Mumcrpal solid waste management and handling rules,

‘biomedical waste management and handlmg ruies hazardous waste c

management and hand!mg rules . .
UNIT: VIIT wTOWARDS SUSTAINABLEFUTURE

'ConceptofSustamab]e Development Threats to Sustamablhty Populatlon
“and its explosmn Crazy Consumerism, Over-exploitation of resources,

Strategies for Achieving Sustaitiable development, Environmentat Education,”
Congervation of Resaurces, Urban Sprawl, Sustainable Cities and Sustainable .

 Comimunities, Human health, Role of IT in Environment, Environmental Ethics,

T Aeronaa_uic__a]_ Engineering'_'_ =

' Env lronmentdl stud:es' ' From CHS!S to cure by R Rajagopalan 2005

Scxence'and Technoiogy by M Anjl Reddy' : -

I

2 o "Text book of Enwronmenta

3 Environmental.. studles by Brach Bhalucha 2005 Umvers:ty Grants.‘
Commission, Umversny Press '

REFERENCE BOOKS:

I Environmental Science: towards a sustalnabfe future by Rlchard |
Tanht 2008 P}H,LearnmgPrlvateLtd NewDeihl ' '

2, _ Environmental Engineering and science by Gllbert M Masters and
' Wendell P. Ela .2008 PHI Learmnngt L. '
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(53628) AIRCRAFT ENGINEERING DRAWINGLAB with CAD

Note: 40% Course Work Should be Done on Drawing Board & 60%
Course Work Should Be Done By Computer. '

UNIT:I

Machine Drawing conventions. Nead for Dlawmgs conventmns -
Introduction to ISI- Conventions :

a) Conventional replesentatlon of materials, common  machitie elements
and parts such as screws, nuts ,bolts, keys, gears, webs, ribs

b) Types of sections — Selection of sectional planes and dr awing of
sections and auxiliary sectional views. Parts not usually sectioned

¢) = Methods of dimensioning , general rules for sizes and placement of
dimensions for holes ,centers, curved and Tapered features

d)  Title boxes, their size, location and details ~common abbreviations and
their iiberal usage. :

e)  Types of drawing — working drawing for machine parts

UNIT:11

Drawing of Machine Elements and simple parts .Section of views , additional
views for the following machine elements and parts with every drawing
proportions

a)  Popular forms of screw threads. bolts, set screws and bolted joints. -
b} Keys,cottered joint and knuckle joint :

¢)  Riveted joints for plates.

d)  Shaft couplings, splgot and socket pipe joint.

e}y: Journal, pivot, collar and foot step bearing

f) . Welded joints and weidingﬁsymbols.

UNIT: 15X
Following simple Aircraft assembly drawings only.

a)  Different types of trusses used in wings fuselage including ribs,
striengers,skin,brakets ’

Aeronautical Engineering sesemee—————— = .69

b)  Different elements of fuselage structures bulk head rmgs ( frame)
long irons

<) leferent types of fuselage.

d) Eandmg gear basic elements structural brackets wheel shock absorbel
and Hydrautic cylinder -

e}  connecting rod for dero piston eng'-iné'f-'.

Text Books: °t T
1. Daniel P. Raymer Aircraft Design a Conceptual Approach’ Third
Addition. '

2. Machine drawing by N.D. Baht/ VM. Panchal /Charotar Publication
House 2000 Ed .

3. MegsonTHG, " Aircraft Structures for Engineering Students" Edward
Arnold Publication.

REFERENCES:

1. Machine Drawing by K:L. Narayana P Kannalah and K Venkata Reddy _
./ New Age Publishers. -
Air Craft structures by Bruhn.E.H
- Machine Drawing by PS.Gill
Machine Drawing by Luzzader

CRPREIN

Machine Drawing by Rajput.
Eqmpment Needed

{. " Hardware assembly mode!s relevant to above are needed for
demonstration

2. Drawing Boards w1th Mini draftmg machmes 60 requn'ed for strengﬂl of
60 capacnty
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(53629) MECHNICS OF SOLIDS AND MECHNICS OFFLUIDSLAB
(A) MECHNICS OF SOLIDS LAB: -
1.  Direct tension test
2. Bending test on
a)  Simple supported
'b). " Cantilever beam ™
Torsion test
'. :Hardness test
a).. Brinells hardness test
b) Rockwell hardness test
©Pest on SPrings
Compression test on cube
Tmpact test
"Punch shear test

(B) MECHNICS OF FLUIDSLAB

Calibration of Venturimeter

Determination of co- efflcrent of drscharge for a small orlfrce by a
"_constant ‘tead miethod. ' : : :

"“Calibration of Triangular not Ch

“Vetification of Betnailli’s apparatus.

- Pipe friction.
Calibiration of orifice meter

‘Determination of co-efficient of discharge for an external mouth piece - -

by variable head method.
8 - Determination of co-efficient of loss of head in a sudden reu action.

Note: A minimum of Ten experiments should be taking at least four expenrnents
from each lab. :

Aer ()ndU.LlLdl Engmeei ing ®
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(54049} AERODYNANHCS I

Tabtes. plots reqmred to: be. supplred 1o candtdares for reference durmg
examingtion.

0 Typical three bladed pmpelle; gharrs s follows
0 1. Propeller geometry; .
o 2,3 4 V[/ansC € T}5Cv5;:

UNIT -I:
REWEW OF FLUED IV[ECHANICS

'Aerodynamrcs - 1mportance the fiow: freld fundamental: aerodynamm-

variables; acrodynamic force & moment coéfficients; dimensional analysrs
flow similarity. classification of fluid flows. The continuity, momentum and. -
energy equations in integral form and in differential form. Buler’s equatron g
Methods of determination of flow - analytrcal and numerrcai methods o

UNIT=IN:

INVISCID INCOMPRESSIBLE FLOW : Lo
Angular velocity, ‘vorticity and arculatron Kelvin's theorem Irrotatlonal

flow. The velocity. potentlal Stream function for two drmensronal

incompressible flow. Laplace’s equation. ‘Boundary condrtrons at. mﬁmty 3
and at the wall. Elementary flows and their combinations, non-lifting flow -
over a circular cylinder, vortex flow, lifting flow over acylinder. I’ Alembert’s
paradox: Kutta Joukowski theorem and generation of lift. Non- ilftmg flows.
over. arbitrary bodres - numenca} source: paneI method Real ﬂow over a:
circular cy!mder

UNIT-01:
VISCOUS FLOWAND BOUNDARY LAYERS

Roléof vrscosrty in fluid flow. The Navier-Stokes’ equatton boundary layer._
- approximation. Boundary layer ‘thicknesses, growth along a flat’ surface.

Laminar boundary layers. Surface friction drag. Boundary layer separation:

" Transition. Turbulent boundary fayers, urbulence modelling, eddy. viscosity -
*" and mixing length concepts. The momentum integral equatlon Approxtmate :

solutions for laminar, turbulent and mixed boundary layers - computatronal

'methods Thermal boundary !ayer Reynolds s analogy
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]NCOMPRESSIBLE FLOW OVFRAERFOILS o
Theotetical solutions of low speed flow over airtfoils - the vortex sheet
representation. The Kutta condition. Kelvin’ s circtlation theorem and the
starting vortex. The thin airfoil theory. The aerodynamic centre, Lifting flows
over arbitrary bodies —the vortex panel numerical method: Aleoﬂ design for
prescribed lift distribution. Reat flow over an airfoil. Effect of boundary iayer
transition and surface roughness on the aerodynami_c f_orces._

UNIT-V: .

]NCOMPRESSIBLE FLOW OVER WINGS & BODIES I

Downwash and induced drag. The vortex filament — Btot Savart’s law,

Helmholtz’s theorems. The starting, bound and trailing vortices. Prandtl ]
classical lifting line theory for unswept wings— cletermmation of lift, vortex

~ induced dr. ag. Nonlinear hftmg-lme ltfﬂng surface and vortex ]attlce numencai

methods._

INCOMPRESSIBLEFLOWOVERWINGSAND BOI)IFS - SR
The mechanism of lift generation on delta wing in subsenic flow, Leadmg
edge extensions to wings. Three dimensional flow — source, doublet, flow
over a sphere. General three dimensional flows — panel techmques Real
flow over a sphele Asymmetric loads on fuselage at high angles of attack —
asymmetnc vortex shedding, wake—hke flows. Flow field about ancraft at
high angles of attack

UNlT—VH

AERODYNAMIC CHARACTERISTICS ()FAIRF OILS AND W!NGS
Aerodynamic force and moment coefficients: The drag polar. The lift curve
stope, maxirnum lift coefficient, minimum drag coefficient, lift drag ratio -
effect of airfoil and wing geometry parameters, Reynolds’ no., boundary
fayer transition and surface roughness. NACA airfoils, laminar flow airfoils,
supercntlcal airfoils. Aerodynamlcs of drag reductlon and lift augmentation
methods - flap systems leadmg edge devices, muitl element airfoils, power
augmented ltft cuculahon control Iammar flow coitrol; wmg!ets

UNITVIH

PROPELLERS .

Geometry of the pr: opeIler Rankine - F1oude momentum theory of propulsmn
airscrew coefficients, thrust, torque, power ‘coefficients, propulsive efficiency,
activity factor, airscrew pitch; geometric pitch, experimental mean pitch, effect
of geometric pitch on airscrew performance, blade element theory, the vortex
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-system of an airscrew, rotational inflow and outﬂow pelformance of a blade

element, compressibility effects, use of propeiler charts prope]ler selectton :
propeller design. '

TEXTBOOKS -

[.  Aerodynamics for Engmeers fourth edition, Bertin, J T, Pearson
Education, 2002, ISBN: 81-297-0486-2

Fundamentals of Aerodynamws Anderson Jr., JD Internataonal'
edition, McGraw-Hill, 2001, ISBN: 0-07-118146-6. -~

Kuethe, A M., and Chow, C,, Foundanom of Aerodynamlcr, 5th Edn :
Wiley, 1998 ISBN: (- 471-17919: 4

 REFERENCES

Kuchemann, D TheAerodynamxc Desxgn ofA1rcraft Pelgamon 1978 -

"'Shevell R.S:; Fundamentals of Flight, Indlanrepnnt Pearsoerducatton '
2004, ISBN: 81-297-0514-1.

McCormick, B.W., Aerodynamics, Aeronautics & Fltght Mechamcs B
second edmon JohnWlley, 1995, ISBN: 0-471-57506-2. 1" :
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(54041) AIRCRAPT PRODUCTION TECHNOLOGY

CUNIT-1 - -

INTRODUCTION

Classification and comiparison (merits and: 11m1tatmns) of manufftctulmg
process, criterion for selection of a process < i L

+ General principles of various Casting. Processes Sand castmg che_ castmg,
cenfrifugal casting, investment castmg, sheii moldmg types

UNIT-1I :

WEIDINGANDBOND]NGTECHNIQUES

. _Principles ‘dnd equipment used n arc weldmg, gas we}dmg, resistance
~ welding; thermit welding, recent advances in welding technokogy Soldering
'and brazmg techmques

CUNIT-ID
- MACHINING .

- General Principals (with schematlc chagram oniy) of workmg and types-lathe,
- shaper, milling machines, grinding, drilling rm’c CNC machining and general

-+ principles.

"UNIT-IV
SHEETMETALFORMING
* Sheet mietal operations-shearinig; punching, dropstamp forming, Advanced metal
* forring (super plastic forming and diffusion bonding). Bend correction for bending
in §ingle plane, Automation in bend forming and different operations in bendmg
lke stretch forming spinning diawmg etc.

UNILV
UNCONVENTIONALMACH]NING

- Principles (with' schematlc diagram only) of workmg and applications of
abrasive jet machmmg ultrasonic machining, electric discharge machining,
electro chemical machining, laser bearn/electron bearm/plasma arc machining

- UNIT-VI
' HEAT TREATMENT AND SURFACE FINISHING
| Heat treatment of Aluminum alloys, titanium alloys, steels, case hardening,

- Aeronautical Engineefing sssmm—— e s

Tnitial stresses and the stress alleviation procedures. Corrosion prevention,
protective treatment for aluminum altoys, steels; anodizing of titanium alloys, .
organic coating, and thermal spray coatings. Grinding and. Polishing,
Burnishing, Lappmg

UNIT-VIL

AIRCRAFTASSEMBLY

~Aircraft Tooling Concepts, Jigs, fixtures, stages of assembly, types and

equipment for riveted joints, bolted Jmnt‘é (only)
UNIT-VHIE
QUALITY CONTROLANDASSURANCE

Concepts and definitions of quality, rehablhty, quality circles; zero defect -
program: international standards, six-sigma quality. -

NDTAND OTHER INSPECTIONTECH]NIIQUFS

Dye Penetrant Test, X ray; magnetlc parttcle and ultrasomc testmg Accouqtlc R

holography.

-~ TEXTBOOKS:

. “Air craft production techniques” Keshu S.C, szapathy K. K Interllne '
. Publishing House, Banglore-1993

2 | “Manufacturmg Engineering and Technology by Ka[pakajam =

Addison Wesley.
REFERENCES:
t.  “Production technology”- R.K. Jain - Khanna Pubtishers — 2002

“2 - “Production’ technology”-O. PKhanna and la] M Dhanpat ral"-

publications-New Delhl 1997
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UNIT-I

ELECTRICAL CIRCUITS Basic deﬁmtlons Types of eiements Ohm 5 Law
Resistive networks,

Kirchhoff’s Laws, Inductwe networks capac:tlve networks Serles Parallel
circuits and Star-delta and

delta-star transformations. R
UNIT-II

DC MACHINES : Pr1nc1ple of operatnon of DC Generator - ernf equatlon -
types — DC motor types —

torque equation — applications — three point starter.
UNIT -1

TRANSFORMERS : Prmc:ple of operatlon ‘of smgfe phase transformers
emf equation — losses —

efficiency and regulation
UNIT v

AC MACHINES Prmmple of operatlon of altemators - regulatlon by
synchronous impedance method — :

Principle of operation of induction motor - sllp torque characteristics -
applications.

UNIT-V

INSTRUMENTS : Basic Principle of indicating instruments — permanent
magnet moving coil and moving iron instruments. '

UNIT- VI

DIODE AND IT’S CHARACTERISTICS : P -1 junction diode, symbol, V-1
Characteristics, Diode

Applications, Rectifiers — Half wave, Full wave and Bridge rectifiers (simple
Problems)

Aeronautical Engineering

UNIT-VII

TRANSISTORS PNP and NPN Junction trans;stor Tran51stor as an L
amplifier, SCR characteristics '

and applications _ _ :

CATHODE RAY OSCILLOSCOPE: Pnhc:p!es of CRI‘ (Cathode Ray Tube) '
Deflection, Sensitivity,

Electrostatic and  Magnetic deﬂectlon Appi:cations of CRO Voltage Current .
and frequency measurements. :

TEXT BOOKS::

L Essent:ais of Electrlcal and Computer Engmeermg by Dav:d V Kerns
JR. J. David Irwin/Pearson.

2 Principles of Electrical anci Eiectronics Engmeermg by VK Mehta
S.Chand & Co.~

REFERENCES:

Introductton to Electncal Engmeermg M S Nazdu and S. Kamakshuiah
TMHPubl. :

Basic Electrical Engmeermg by Kothan and Nagarath TMH
Publications, 2nd Edition.
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Indetermmdte structures and order of redundancy', ftroduction. to redundant :

analysis, Statically determinate models, Use'of free bedy cllagrarns to explam
compatibility and redundarit analysis prln(:lples ‘Matrix methods of redundant
analysis utilizing (a) equilibrium equations / compaublhty conditions and (b)
Singularity method for uniform beams with various boundary and support
conditions (props, hinges and ﬁx1t|es) subjected to dlstnbuted / d1screte
loads (mcludmg moments) :

UN[TI[
BEAMS WITH ELASTIC SUPPORTSAND INITIAL CURVATURE:

Direct solution of beams on elastic foundation, Deflection of beams with
discrete elastic supports using singularity methods and modeling concepts.
Fquation of equilibrium for curved beam stress and deflecuons of a typical
curved beam (Bulk Head segments on fuselages).

UNITHT
STABILITY

Stability of Structural systems, Modes of mstablhty of columns. Euler’s
formula for critical loads of column. Slenderness ratio, Effect of boundary
conditions on mode shapes and critical loads. Column with initial curvature,
effect of eccentricity. Long, medium and short column ranges. Rankine and
Jhonson’s formutae. Eigen values and Eigen modes. Effect of intermediate
supports Concept of beam column :

UNITIV .
INTRODUCTIONTO THEORY OF ELASTICITY

Equilibrium and Compatibility conditions fOr'elastiC- solids,. 2D elasticity
“equations: for plane: stress, plane strain and generalized plane strain cases
_ Alry s stress function. Simple problems i plane stress / plane strain using
Cartes tan and polar coordinates. Super position techniqiies Examp les include

Aeronautical Engineering = - —- =79

(a) Parlels subjected to a .g'eueféli'zetl ?ldﬁe strain Biaxial loadmg (b)Umfmmf g -
Linearly varying edge foads on elastic half plane (¢) Thick cylindrical shells. - o

Stresses and Strains on arb1trary planes ancl transformattons Concept of'._ B
principal planes, stress and ‘Strains, Construct;on of Mohr’s circle; Fa1lure L
mechanism and fracture modes. .- ‘1. : : - :

UNIT-VI
ENERGY PRINC}PLES AND METHODS

Introduction to energy p1mc1ples and methods Piinciples of Virtual -
Displacement and Principle of Virtual Force Casnghano s theorems, Maxwell
reciprocal theorem and Unit load method. Direct appllcatlon of energy
principles to beams and trusses. : : : '

UNIT-VH

The displacement method" (Rayleigh Ritz' method): Admissible functions
energy and work expressions for redundant analysis of 1-D structures (rods, -
shafts and beams). Various 1D Structures sub]ected to Complex andmg
Stresses of errors and convergence.

UNIT-VH
SHEAR FLOW IN CLOSED SECTIONS

Bredt-Batho formula. Single and multi-cell closed box structures. Semi -
monocoque and moncogque structures. Approximate method for box beams.
Shear flow in single and multicell monocoque and semi monocoque box.
beams subject o forsion.

" TEXTBOOKS

1. Timoshenko S. P. and] N. Goodler “Theory of Elast1c1ty McGraw Hill
~+ BookCo: '

Megson THG, “Aircraft Structures for Engmeermg students”, Edward:
Arnold Pubtication. - :

David J. Peery” Aircraft Structures” MCGRAW HILL Book Company

REFRENCES

1. - Shames 1. H.and DymC: L, Energy ancl f' mte element methods structural
- analysis McGraw Hill : o




20102011

- B. CPunmla “Theory of Structures Laxmi Publication.

ISR Ramammtham R. Narayanan “Theory of Structures -—Dhanpat Rai

Publishing Co, 2003,
Argyris T. H. and Kelsey S. Energy theorems and’ structuml analysis,

- Butterworths Scientific Publications. 1960

Donaldson, B. K. Analys1s of AITCI’}le Struclues An mtroductlon
“McGraw Hill. :

David H. Allen, and Walter E. Haiseler Introductlon to Aeronauncal
. Stuructre Analy51s John Wiley & Son, 1985
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(54044) INTRODUCTIONTO SPACE TECHNOLOGY

INTRODUCTION ~ N s
Space Mission-Types-Space Env1ronment Launch Vehlcle Selecnon
UNITII S .
FUNDAMENTALS OF ROCKET PROPULSION

Introduction to rocket propulsmn fundamentals of sohd propellant rockets—
Fundamentals of liquid propeliant rockets-Rocket equation- :

UNIT-IH
ASCENT FLIGHT I\/IECHANICS OF ROCKET S AND MISSILES

Two-dimensional trajectorles of rockets and rmssnles Muln*stage rockets-

- Vehicle sizing-Two stage Multi-stage Rockets-Trade-off Ratios-Single Stage

to Orbit- Sounding Rocket-Aerospace Plang-Gravity Turn Tra]ectories—
Impact point calculation- Injectlon Condztlons thht dtspersu)ns e

UNTIV |
ATMOSPHERICREENTRY

Intréduction-Steep Ballistic Reentry-B alhstlc Orbltal Reentry—Sk:p Reentry-
“Doub]e- i

Dlp”Reentry - Aero- brakmg LlftmgBody Reentry
UN[TV
FUNDAMEN’I‘ALS OFORBI'I‘ALMECHANICS

“Two-body motion- Clrcular elhptlc hyperbohc and parabollc orbits—Basw

Orbital Elements-Ground Trace:
—
ORBITALNLANEUVERS

In-Plane Orbit changes Hohmann Transfer—Bielllptlcal Transfer—Plane
Changes Combined Maneuvers-Propulsion for Maneuvers ;




UNIT VII
' SATELLEIEATIITUDEDYNAMICS

Torque freeA)n -symmetric rigid body-Attitude Control for Sprnmng Spacecraft
- Attitude Control for Non-spinning Spacecraft - The Yo-Yo- Blechanism —
Gravity — Gradient Satelhte‘Duai Spin Spacecraft Attrtude Determrnanon

UNIT- Vil
SPACE MISSION OPERATIONS

~ Supporting Ground SystemA;chrtecture and Team Interfaces MiSSlOI’l phases
and Core cperations- Team Responsrbriltres Mrssron Dwers;ty Standard
Operanons Practrces _ : o

TEXT BOOKS
L. “Spacefllght Dynamics”, W.E. Wiesel, McGlaw-Hril 1997

s

2. “Rocket Propulsron and Space ﬂrght dynarmcs Corne[rsse Schoyer
HFR, andWakkerKF Prtman 1984 ' AT -

. .Vmcet L. Plsacane * Fundamenta]s of Space Systems Okford
Unwersrty Press, 2005.. e

-REFERENCES

"Understanding Space: An Introduction to Astronautics™, J. Sellers,
McGraw- Hill, 2000 . - - _

- Introduction to Space Flight”, Francis J Hale, Prentice- Hall 1994

"Spacecraft Mission Desrgn“ Charles D .Brown. AIAA Bducation ‘

Series, 1998

"Spacecraft Mission Design”, Charles D.Brown, AIAA Education
Series, 998 ,

"Elements of Space Technoiogy for Aerospace Engrneers Meyer
Rudo!phX AcademrcPress [999°
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. II\ITRODUC'I'IONTOAIRCRAFTPERFORMANCE;'-_ i

The fole and design mission of an alrcraft Speclﬁcatron of the performance [ '

requirements. and mission profile. Importance of performance- anaEysrs -

estimation and measurement and operational safety and ecoriomy. Scheduled -

performance and operational performaiice of aircraft:’ The Standard: -
Atmosphete:. Off-standard and deS1gn atmosphere Measurement of dir data
Air data computers - :

UNIT-1E:
THEFORCESYSI‘EMOFTHEAIRCRAFT

Equations of motion for performance - the aircraft force system: The lift
force, side force, the drag force. Total airplane drag drag estimation, drag.
reduction methods.

The propulsive forces - the thrust producmg engmes, power producmg_
engines, variation of thrust, propulsive power and specific fuel consurnpnon_f
with altitude and flight speed. The minimum drag speed, minimum power_' '
speed. Aerodynamlc relatronshlps fora paraboirc drag poiar

UNIT-11k:
CRUISEPERFORMANCE

_ The maximun and minimiim speeds in level flight, range and endurance of

aircraft with thrust producing engines, and’ with power producirig engines.
Cruise techniques: constant angle of attack.- constant Mach number,
constant angle of attack - constant a[tltude constant aJtltude - constant
Mach number methods, comparlson of perforrnance The effect of alternative -
fuel flow laws, the effect of weight, altitude and temperature on crulse'
performance Crurse performance of a:rcraft wath mrxed power plants i

UNIT-1IV:
CLIIVIBAND DESCENT PERFORMANCE

Importance of climb and descent perforrnance safety consrderatlons ¢l rmb -
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and descent technrques generahsed performance analysrs for thrust
producing, power producing and mixed power-plants, maximum climb gradient,
climb rate. Energy height and specific excess power, energy methods for
optimal climbs - minimurm time climbs, minimum fuel climbs. Measurement of
climb performance. Descent performance in aircraft operatrons Effect of wmd
on climb and descent performance : :

UNIT-V:'
AIRCRAFT MANOEUVREPERFORMANCE

The general equatrons of accelerated. motlon of a1rcraft the manoeuvre
envelope, significance. Longitudinal. aircraft manoeuvres the: pull-up
manoeuvre, Lateral manoeuvres, turn performarice, turn rates, turn radius,
limiting factors for turning performance, instantaneous turns and sustained
turns, specific excess power, the energy turns. The manoeuvre boundaries
Military aircraft manoeuvre perforrnance Transpolt aircraft manoeuvre
performance. T R :

UNIT-VI:
AIRCRAFT PERFORMANCE MEASUREMENTAND DATA HANDLING

Purpose of performance measurement in flight. Flight testmg Prmcrpal
perforniance variables = weight, altitude and ambient temperature (WAT).
Parametric performance data analysis. Dimensional analysis. Meastrement
of cruise performance, climb, take-off and landing. Pérformance data
reduction. The equivalenit weight method. Corrections to cruise, ciimb take-
off and landing performance for werght and temperature. : :

UNIT-VH:

SAFETY REQUIREMENTS -~ TAKE- OFF-AND LAND!NG -
PERFORMANCEPIANNING

Flight: safety criteria. Performance classrfrcatron of civil azrcraft Flrghf
plannmg performance plannrng and fuel plannmg ' :

Estrmatron of take—off drstances The effect on the take- off dlstance of welght
wind, runway conditions, ground effect. Take-off performance safety factors.
Estimation of landing distances - the discontinued landing, baulked landrng,
air safety procedures and requirements on performance.

Fuel planning, fuel requn’ements, trip fuel, environmerital effects reserves,
tankermg

Aeronauticai Engineering

UNIT- VIII
THEAPPLICA'HON OFPERFORMANCE DATA

The performance summary for fleet selectron the biock performance payload :
- range dragram route analysis and optimisation. Operational analysis
Operationalperformance data for ﬂrght planrung— take-off field performance,

runway correction chart, aircraft da.r,urn performance (WAT) chart
determination of the maximum take-off weight.

TEXT BOOKS

1. Eshelby, M.E., Aircraft Performarnice: Theory and Practice; AIAA
Education Series, ATAA, 2000, ISBN: 1-56347-398-4.

2. Brandt, S8.A. et. al,, Introduction to Aeronautics: A Design Perspective,

Second Edition, AIAA Education Series, ALIAA, 2004, ISBN: 1 56347—
T01-7

Anderson, J.D. Ir., Aircraft Performance and Desrgn mternatronal-
edition, McGraw-Hill, 1999 ISBN: 0-07- 001971 1 o

REFERENCES

Dole, C.E., Flrght Theory and Aerodynamrcs a Practrcal Gurde for
Operational Safety, Wiley Interscience, 1981, ISBN: 0-471 09152 9.

McCormick, B.W, Aerodynamrcs Aeronautics and thht Mechamcs
~second edition, John Wiley,:1995; ISBN: 0:471-57506-2.

Shevel, R.S., Fundamentals of Fl:ght, secondedition; Pearson Educatron
1989, ISBN: 81-297-0514-1..

Raymer, D.P., Aircraft Design: AConceptual Approaeh third edition,
_AIAAEducanon Series, AIAA, 1999, ISBN 1-56347-281-0

| Yechout, T.R. et ak., Introduction to Arrcraft Ffrght Mechamcs, AIAA
Educ_atlon Series, AIAA 2003, ISBN: 1-56347-577-4.
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Basic Exercises in Lathe, Shaper, Milling, Slotting, EDM, CNC and Grmdmg
machines. welding equipment and metallurgy eqmpment comprising
Mlcroscopes pollshmg disc gnnders as under

PRODUCTIONLAB
. Plam Turmng, Taper tummg, Facmg, Knur!mg, Thread Cuttmg

_—

Drilling, boring; ¢counter boring; coutter smkmg
g Shapmg and plannmg of square blocks; V—ways and Dovetall ways
"' Plain Mlllmg : ' e e
- Géar Milling
“ Cylindrical Grmdmg / Surface Grmdmg
Simple exercises in EDM

Sheet metal j }ommg by r1vets Soldermg and brazmg

oo = O b A

: '_--.:Slmple exer(:lses on CNC machmes and Programme generatlon

=
o

_Slmple exerc:lses m SOlld State Weldmg, Gas Weldmg and Arc Weldmg

R
—

Metal joining Techmques (Brazmg and Soldermg)

p—
42

.. Aircraft wood gluing practice ;-

'13.-7 - Smdy of properties of sandwich structures

Reference' e

E." “Air craft productlon techmques“ Keshu S.C. Ganapathy K K lnterlme
s Publishing Hougé, Banglore—1993 :

Sy “Manufacturmg Engmeermg and Technology” by Kalpakdjam -

Addison Wesley
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(84633) ELECTRICALAND ELECTRONTCS ENGINEERING LAB
SECTIONA: ELECTRICALFNGII’QEER]NG

The followmg expeuments 1re requxred to be conducted as compu!smyf_'

: expel 1ments

l._ - Swmburne s testonD C Shunt machme (Precletermmat:on of efﬁctency'
" ofagivenD.C, Shunt machirie working-as metor. and generator) i

-~ 0C and SC tests on smgle phase fransformer (Predetermmatlon of :
éfficiecy and regulation at given power factors) " '

Brake teston 3—phase Inductlon motor (Deteﬂnmanon of performance_ -
Characterlstlcs) : : B

Regulatlon of alternator by Synchronous lmpedance method

~oIn addmon to the above four expenments amy-one of the experxments .
. from the followmg list is requlred 1o be conducted '

* Speed control 6D C. Shunt’ Motor by AR
a) Annature Voltage control b) F1eld flux control method

' 6.. Brake test on D.C Shunt Motor g o o
: SECTIONB ELECTRONICS ENG]NEERING

. Fransistor CB Characterxstlcs (Input and Output)
- Full wave Rectifier with and without filters.--: =i ;-.j;. : Eo—
CEAmplifiers. '
__RC Phase Shift Oscillator
" ClassAPowerAmpllﬁer .
" Micro Processor '
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Introduction to Management: Entrepreneurship and organization - . Nature
and Importance of Management, Functions of Management Taylor’s
Scientific Management Theory, Fayol’s Prmc1pies of Management, Maslow’s
Theory of Hurnan Needs, Douglas McGregor’s Theory X and Theory Y,
Herzberg’s Two-Factor Theory of. Motwatlon Systems Approach to
Management Leadershlp Sty!es Soc1al l‘BSpOrlSlbﬂltieS of Management

Umt I

Deszgmng Orgamsatmnal Structures. Departmentatlon and

Decentralisation, Types of Organisation structures - Line organization, Line

and staff organization, functional organization, Committee organization,
‘matrix organization, Virtual Organisation, Cellular Organisation, team structure,
boundaryless organization, inverted pyramid structure, lean and flat
organization structure and their merits, demerits and suitability,

UmtIII

Operattons Management. Prmmpies and Types of Plant Layouthethods
of production (Job, batch and Mass Production), Work Study -Basic
procedure involved in Method Study and Work Measurement- Statistical

Quality Control: X chart, R:chart, ¢ chart; p-chart, (simple Probkems)
Acceptance Sampling, Deming’s contribution to quality. :

 Unitlv

A) Materials Management: Objectives, Need for Inventory controi EOQ
ABC Analysis, Purchase-Procedure, Stores Management and Stores Records
- Supply Chain Management. .. -

B) Marketing: Furictions of Marketing, Marketing Mix, Marketing Strategies
based on Product Life Cycle., Channels of distribution.

UnitV

Human Resources Management (HRM): Evolution of HRM, Concepts of
HRM, Basic functions of HR Manager: Manpower planning, Recruitment,

_.A’eroﬁauticalEngineeririg m—— e S 89

election, Training and Deveh')pme'nt,"PE‘aceﬁ*jent“,- Wiage and: Salary

_dministration Prometion; Transfer, Separation, Performance Appraisal,

rievance Handling and Welfare Administration, Job Evaluanon and Merit
Ratmg D

mtVI

roject Management (PERT/CPM) Network Anaiysw Plogramme »

valuatlon and. Review Technique: (PERT)? Critical: Path. Method. (CPM),
ntifying critical path, Probability of Complétmg the project w:thm gwen
e, Project Cost Analysis, Project Crashing; (simple problems) o

nitVII S | » |
trategic Management: Mission, Goals, Objectives, 'Po'liey,_ Stfateéy,
rogrammes, Elements of Corporate Planning Process, Environmental

canning, SWOT Analysis, Steps in Strategy Formulatlon and
mplementat:on Genenc Strategy alternatives..

ntemporaiy Muanagement Practices: Basic cOnceptS‘IOf Just-In-Time (JIT).
ystem, Total Quality Management (TQM), Six sigma and Capability Maturity-
_ sdel (CMM) Levels, Value Chain Analysis, Enterpuse Resource Planmng
RP) Performance Management, Business Process outsourcmg (BPQY},
usiniess Process Re-engineering 58 Model, Deming’s PDCA, Kaizen, Poka~- :
'ke Muda, Benchmarking, Balanced Score Cﬂld :

'Aryasrl Managemeanc;ence TMH NewDe]hl 2009

. Stoner, Management, Pearson, 2009-
: :Kotler Philip & Keller Kevin Lare: Ma.rkehngManagement PHI: 2009
Koontz, Weihrich, & Aryasri: Prmcrpleq ofManagement TMH 2009

Thomas N. Duening ‘& Tohn M.Ivancevich ManagememmPrmc:pleS
Tand Gmdelznes Cengage 2009. :

.fl_Kamshka Becl1 Prodiiction and Opemnons Management Oxford
University Press, 2009.

Memona & S.V.Ganker, Personnel Management H1ma1aya 2009
“Schermerhorn: Management W:]ey, 2009




_ __Pal nell: Strategm Management Brztantia 2009 )
o LS. ‘§unath PERT/CPM Affiliated Bast- WestPress 2009

10-° William J. Stevenison & Ceyhui C}zgur Inttoductton o Management .

Science, TMH, 2007. _
Pre- reqmsltes Managerral Econormcs

Objective: To familiarize with' the process of management and to prnv;de
- basic merghts mto select: contemporary management practrces ' '

_ Codesl'l‘ahles Normai Drstnbutlon Functt c nTabl : need to be. permrtted mto

- the exammanon Hall.

Questron Paper Pattern: * 5 Quest:ons to be answered out of 8 questrons
The questlon paper shouid contam atleast = ERERE

2 pr acncal problems one each frorn umts —III & VI
- Each question should not have more ‘thar 3 btts

. _ Urut VHI will have cmly Short quemons, nor essay quesnons

= 2010-2011
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AJRCRAFI‘ H‘IEQU]IBRIUMFIJGHT~EIIEVA’IORANGLEAND SI'ICK :
ORCES TO TRIM- LONGITUDINAL S’IS'ATIC AND: MANEUVER

eed for controlled flight- alrcraft mrssron proﬁle means of control task of
jot, aircraft handling qualltres ' .

utElbrlum stablllty control trtm» deflnmons exarnples from sunpie

chanical systems. Longitudinal forces and moments on aircraft in .
naccelerated flight- contribution of principal components. Equauons of'-:_'
guilibrium- thrust, angle of attack, elevator angle required to trim: Com:rol_ '
radient, airplane [ift curve s}ope and pltCh stlffness 'I‘znlless aircraft and .

‘raft with forepianes =

ect of ﬂaps and flight speed on force and moment coefﬁczents velocrty' -

rvatives Longrtudmai static stabllrty- deﬁnltlon te]atron to control_'_' :

drent pltch stiffness. Stlck fixed neutral point- statlc rnargm Equtvalen e
t neutrdl pomt and alreraft aerodynam1c centre— valrd1ty R 3

quatmns of motion in steady, symrnetrtc puli—up maneuvers and coordmated S

His- pitch rate, pitch damplng .Control to trim, control gradlent— manelve
omt maneuver margin- relatron to statlc MErgin: EEinien

mcurvess trzm and control of hrghly stable; margmaliy stable and unstabl :
raft- safety implications: Effect on pilot’s task. Statutory limits on forward :
st and aft:most positions of centré of gravity. Deterrnmatlon of nentral':' v
nd maneuver “points by ﬂtght testing T

avator hinge moments, coefficients- reiatron to control strck forces Hrnge
-o_ment derivatives. Stick force to trim in symmetrrc unaccelerated ﬂrght -
maneuvering flight. Stick force gradients- effect of trim speed- role of trim
_b Effect of freeing elevator on tail effectiveness, static and maneuver
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stability. Elevator-free factor. Stick-free neutral and maneuver pomts stab111ty :
marging- rélation with stick force gradlents Aerodynamic and mass bal; ancmg '

of control surfaces. Control tabs- types flii’lCthﬂ c.onstrucnon
UNIT-IN
LATERAL»DIRECTIONALSTA’I‘IC STABILITYANDTRM

Lateral-directional motions, aerodynamic forces and moments, coupling-
aircraft side force; rolling moment and- yawing moment, dug to side: slip

aileron and rudder- static aerodynamlc derivatives: Cortribution of:vertical
tail, side wash rate, wing dihedral, sweep, position on fuselage- high angle of .
attack operations. Lateral-directional stability requirements, alleron rudder

control powers, adverse aileron yaw. Grav1ty forces

Equilibrium of forces and moments ‘Aileron, rudder elevator and thrustf
. required to trim aircraft in steady 51deshp, roll coordmated turn engme out:

condltlon Cross wmd landmgs
UNIEIV

' ESTIIVIATTONOFAERODYNAMICFORCEANDMOMENTDERIVATIVES
- OFAIRCRAFT

Slgmﬁcance of aerodynamic derivatives. Derwatwes of axial, normal force
components and pxtchmg moment with respect to the veloc;ty, angle of.
attack, angle of atiack rate, pitch rate, elevator angle. Derivatives of side
force, rolling and yawing moments with respect to the'angle of sideslip, rate
of sideslip, roll rate, yaw rate, aileron, rudder deflections- dependence on
vehicle geometry, flight configuration- estimation- the strip theory method.
Lateral and directional stabxllty rolf and. yaw. dampmg, aileron and rudder
'power the cross derivatives. Relation between dlmen51on—less and
dlmensmna] aerodynamlc derivatives.

| ;AIRCRAFI‘EQUATIONSOFMOTION

Descnptlon of motion of flight vehicle- systems of reference frames- earth,
- body, wind, stability axes- relative merits. Euler angles, anglesof attack and

‘sideslip- definitions- earth to body axis transformation; stability axis to body |

axis transformation. Rotating axis system- expressions for linear and angutar
momenta of rigid body, time derivatives- inertia tensor, COmponents of linea
: and angutar velocities, acceleratlons Components of aerodynamlc grav1ty

'foroes moments apphed on fh ght vehlcle Equatlons of motion— longltudmal .

Aeronautical Engineering = ' : 93

ind lateral-directional. Relation between angular velocity comporents and'.'-.;' S .
uler angle rates. Determination of velocities of airplane in earth axis system EENE

Determmatlon of vehicle trajectory- outline of method.

m_eansed equations of motion. Decoupling- condmons for valldity, role of
mmetry. Linearised longitudinal and lateral-directional equations-of

RCRAFTDYNAMIC STABILITY- LONGITUDINAL

Rewew of solutions of first and second order ordinary differential equations
ime constant, undamped natural frequency and damping ratio. Linearised
longitudinal equations of motion of aircraft - three degree of freedom analysis-
solutions- principal modes of motion- characteristics. Mode. shapes-
g_mﬁcanee Two degree of freedom constant speed approximation, constant
le of attack approximation, one degree of freedom approximations--
s‘ol_atlons- comparison with three degree of freedom solutions- justification -
of approximations. '

AIRCRAFT DYNAMICSTABILITY- LATERAL-DIRECTIOAL

L_aterai dlrecuonal equations- three degree of freedom analysis, prmapal'
odes- characteristics- mode shapes- significance, lower order analysis-'-
yproximate solutions. Determination of longitudinal ‘and laterat: stability -
om coefficients of characteristic equation- stability criteria; approximate

5. Special problems in aircraft dynamics- roll coupling, high angle of
ttack operation. Alrcraft spin- entry, balance of forces in steady spin, recovery,
lot techmques :

Yechout, TR. et al,, Introduction to Atrcraﬁ Flzghr Mechanics, AIAA
education Series, 2003, ISBN - 56347-577—4
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McGrawHﬁl 2007 ISBN 0-07- 06611-

:-'.Schmldt LV Inrroductlon m Atrcmﬁ' Fleght Dynamtcs,
'_EducattonSeries 1998, ISBNA~56347~2260 SR

McCormlck B.W: Aerodynamzcs Aer nautacv and Fif-ghtMeéhd'nic;v,:

-Zmedn Wlley Indla 1995 ISBN 978-
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Tables and charts’ reqmred to be Supphed to cand,’fdates for reference durmg '

e,mmmanon oE N o

T ventropzc Flow Propert:es, 2 Normal Shock Propemes 3 Prandﬁ i
= Mever Function and Mach Angle, 4. One Dimensional Flow wth_'__ :
Heat Addition, 5. One Dimensional Flow with Friction; 6. Propemes- =
of International Standard atmosphere and

Chart:"
7. Obltque Shock Propert:es

:eﬁmtlon ‘of compresmblhty of flow; measure, ﬂow regimes: Re\new of :

hermodynamics - internal eriergy and enthalpy, first Taw of them@dynamms_ o S

ntropy and second law, isentropic refations. Governing equations: for
n\nsmd comp1essﬂaie flow- speed of sound stagnatlon conditlons Spectal-
oims of energy equatlon : s

ONE-DIMENSIONAL FLOWS

overning equatlons speed of sound and Mach number forms of energy

“uation, Normal shock waves, basic’ equations; Hugoniot equation,
éalculation of normal shock wave properties; measurement of air speéd in.
compressible subsonic and supersonic flows. One-dimensional flow with
heat addition, friction- thermal and frtcnon chokmg - .

- OBLIQUE SHOCKAND EXPANSION WAVES

Obllque shock relations; supersomc flow over wedges and corles, shock
polar, regular reflections from’ solid boundary, pressure deflection diagrams,
intersection of shocks, Mach reflection; detached stiock wave in: front of a
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bluff body, three d1menssonal shock ‘waves, Plandtl Meyer expansion wayves, .
shock expansion theory- apphcatlon to supersonic airfoils. Viscous boundary *

layer effects of compaess:blllty, shock-boundary layer interactions:
UNIT—IV
QUASI-ONE D]]V[ENSIONAL COMPRESSIBIE FLOWS

Adlabatlc flow in stralght vauable area channels nozzles dlffusers .

i Governing equations, area-velocity relation. Mass flow rate, effect o

* stagnation conditions, back pressure. Choked flow- 1sentropic flow, 1deally :

" expanded, ovel -expanded; under~expanded flows- appearance of norma

-shock- flow. losses. Wave reflection from: free boundary, Operauon of

supersomc wind tunnels.
UNIT-V : _
SUBSONIC AND TRANSONIC COMPRESSIBLE FLOWS -

The velocity potential, perturbation potential, governing equation of flow.
lnearization. The pressure coefficient- Prandtl-Glauert compressibilit

correction, application to swept wings, improved compreqs:bﬂ:ty conectlons

second order theory, critical Mach no., drag divergence Mach no:, the soun
. barrier. Supercritical airfoils, swept wings at transonic speeds, wmg—bod
. interactions, area rule, forward swept wings, transonic alrcraft ;

_‘UNIT—VI _ |
LINEARISED SUPERSONICFLOWS

Linearised supersonic flow- governing equatmns boundary COﬂdlth]’lS
Pressure coefficient, application to supersonic airfoils. Lift, drag, pitchin
moment, symmetric and asymmetric double wedge and biconvex airfoils
General airfoil section, Second order theory, shock: expansmn technique

- Supersomc aitfoils. Flow, airloads over- wmgs of finite. span- supersoni
v léading edge: -and subsonic: 1eadmg edge delta wmgs Method of:

e ;_:charactenstlcs- apphcanon to supersomc nozzle demgn

| '_‘_SUPERSONIC FLOW 'O'VER_' 'WIN‘GS 'A'N'D, .'A'IR'PLA"N
| CONFIGURATIONS e,

: Three dlmensaonal supersomc ﬂow- govemmg equatlon and boundary
. c_ond_mons consequences of linearity, solution methods- conical flow method

" =rectangular, swept, delta and arrow wings. Singularity distribution method

Aeronautical Enginéering . ' 97

Design: considerations: for ‘supersonic aircraft, aerodynamic. interaction.
Aerodynamic analysis of complete aircraft configurations in supersonic
stream. Effect of Mach number on zero lift drag of two arid three dimensional
shapes.

UNIT-VIII
HYPERSONIC FLOWS

Qual:tatwe aspects of hypersomc ﬂdw hypersomc shock wave relations,

Newtonian flow model, stagnation region flow properties; modified

Newtonian. flow. Lift and drag of flat plate wings at hypersonic speeds.

Hypersonic shockwave relations- Mach not. independence, law of hypersonic

;mnlzu ity. High L/D hypersenic conﬂguratlons — wave riders. Aerodynamic
catimg.

TEXTBOOKS

1. Bernn 1. AerodynamrcvforEngmeers 4"‘ edn Ind:anreprmt Pearson
I]ducanon 2(}04 ISBN 81-297- 0486 2

Anderson LD, Modem Compresnble F!ow wzrh H:starr.cal
Perspective, 3* edn., McGraw-Hill, 2003, ISBN: 0-07-112161-7.

Kroo I,Applied Aerodynamics: A Digital Textbook, Desktop
Aeronautics Inc., hitp://www.desktopaero.com/appliedaero/preface/
weicome.html

REFERENCES

-.Llepmann H W and Roshko A Elemenrs of Gas Dynamtcs John
. Wiley, 1957,

McCormick, B.W., Aerodynamics, Aeronautics & Flight Mechanics.
.2 edn., John Wiley, 1995, ISBN: 0-471-57506-2.

'Shapno AH., The Dynamics and Thermodynamzcs of Co.rnpresszb!e
Fluid Flow, Vols. Iand II, John Wiley, 1953,

Landau, L.D., & Lifshitz, EM., Fiuid Mechanics, 2™ edn., Course of
Theoretical Physics, vol, 6, Maxwell Macmillan International Edition,
Pergamon, 1989, ISBN: 0-02-946234-7,
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(55()69} AEROSPACE VEHICLE STRUCTURES- II

UNIT-1

THIN PLATE THEORYw THIN PLATES SUBJECTED TO BENDING,
i TORSION TRANSVERSE ANDIN—PLANE LOADING N

'Analysis of thin 1ectangular plates sub]ect to bendmg, tw1stmg, dlsmbuted .

transverse load, combined bending and in-plane loading- thin plates having
small initial curvature, energy methods of analysis. -

UNITH

STRUCTURAL INSTABILITY- BUCKLING OF THIN PLATES AND
STIFFENED PANELS: -

Buckling of thin plates- elastic, melastlc .expenmental determmatlon of critical

‘load for a flat plate, local instability, instability of stiffened panels, failure
stresses in plates and stiffened panels: Tension field bearris- complete diagonal
tension, mcomplete diagonal tension, post buckling behavaour _

UNIT-1E
BENDINGAND SIIEAR OF THIN WALLED BEAMS

Review of symmetrical bending of beams, unsymietrical bendmg; resolution
- of bending moments, ‘direct stress distribution, position of neutral axis.

Deflections due to bending- approximations for thin ‘walled-sections,

temperature effects _ . _ .

Shear loaded thm walled beams— Uencral stress stram and dlsplacement

relationships- d1rect stress and shear ﬂow system- shear centre, twist and

warping, :

CUNIETY . |
TORSIONOFTHINWALLEDBEAMS

Torsion of beams of closed section- dispiacements assomated with Bredt-
Batho shear flow. Torsion of open section beams. Warping of cross section-

conditions for zero warping. Bending, shear, torsion of combired open and -

closed section beams.

Aeronaittical 'Eﬁginééfiﬁg i

UNIT-V .

STRUCTURALHiEAIJSAﬂONOFTmNWALLEDBEAMS" |

Structural idealization- prmc1pal assum 4
ptions, 1deahzatmn of panel effecto

the analysis of thin walled beams under bendmg, shear torsmn loadm?

application to determmmg deflection. ¢

X .
STRUCTURALAND LOADINGDISCONT
o . INUITIESIN THINWALLED

Closed section beams- shear stress dlstnbutlon of a cloqecl sectlon beam -
built in at one ‘end under bendmg, shear and torsion loads:

“Open section beams- T section beam subjected to torsion, torsion of beam of
arbitrary section, torsion bending constant, d1str1buted torque loading-
extension of theory for general systems of loadmg

‘Shear lag- effect of shearmg strains in beamns- redlsmbut;on of bending

. stresses due to restraining of warping, limitation of elementary bending theory,

effect of accounting for shear lag on the estimated strength.

UNIT-VH

STRESS ANALYSIS OF AIRCRAFT COMPONENTS-WING
Wing spars and box beams- tapered wing spé.r, opén and cl.osed-”s.‘éi:tion

beams, beams having variable stringer areas. Wings- Three-boom shell in
bending, torsion, shear, tapered wings, deflections, cut-outs in wmgs

UNTL- VI

STRESS ANALYSIS OF AIRCRAFT CONIPONEN’TS~ FUSELAGE

l%endm.g, ;hear, tors'inn, cut-outs in fuselages. F,u.s.élag'e frafnés and wing
ribs- principles of stiffener/ web construction, fuselage frames, wing ribs -

TEXT BOOKS

Megson, TH.G, ircraft Structures for Engineerin |
. o gineering Stud th
Elsevier, 2007, ISBN 0-750-667397, ing Students, 4% edn.,

Peery, D.J. and Azar, J.J. AzmraﬁStrzcctul;es M ed
ISBN 0-07- 049!968 n. McGra Hali 1982,
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REFERENCES

Allen, DH a_nd_ Haisler, W.E., Inrroduction to Aerospace Structural
Analysis, John Wiley, 2010. ' o :

Niu, M.C., Airframe Analysis and Sizing, 2" edn., Hongkong Conmilit
Press. 1999, ISBN 962-7128-08-2.

Niu. M.C., Airframe Structural Design, 2™ edn., Hongkong Conmilit
Press, 2002, ISBN 962-7128-09-0. S

Bruhh."E.H; Analysis and Design of F[igﬁt Vehicles Strictures, Tei-
state Off-set Company, I_}SA, 1965.
Lakshmi Narasaiah, G., Aircraft Structures, BS Publications. 2010.

Rivello, RM., Theory and Analysis of Flight Structures, McGraw Hilt,
1993,

Sechler.E.E. and Dunn, L.G., Air,blane Structural Analysis and Desigh,
John Wiley & Sons.
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FLIGHT PROPULSION: AIRCRAFT GAS TURBINE ENGINES-
GENERATION OFTHRUST-'ENG;INEPERFORMA_NCEPARAMETERS'. _

_ History of flight pro'ptjlsibn.'Réle of reéif)rbcatiﬁg" e'ngi'.lie's._ Operatmgenvelope

of flight vehicles. Engine operational limits. Air breathing engines-: types.
Aircraft gas turbine engities- types, operating principles, distinguishing
features- schematic diagrams, relative merits, applications. ‘Engine
components- function, schematic diagram, layout, engine station numbering.

_ Thrust generation- momentum equations. Gross, net, uninstatled, installed

thrust, propulsive efficiency. Engine performance parameters- specific thrust,
specific fuel consumption, total efficiency- performance trends. Effect of

. flight conditions, jet exit speed, exit pressure: Role of propulsion in aircraft

performance. Criteria for engine selection, airframe-erigine matching. .
UNIED o
AEROTHERMODYNAMICMODELING OFENGINEAND COMPONENTS

Engine components- performarnce requirements, thermodynamic p’rdc’éssééw
change of state- representation by T-s and p-v diagrams - préssure ratios,
temperature ratios. Energy transfer, losses- entropy generation- mechanisms.
Performance- polytropic, stage and component efficiencies, burning efficiency,
under and over expansion- interretations- effect of variable specific heats;,
figures of merit- significance- ideal component characteristics..-

Aircraft gas turbine engines- cycle representation- turbojet, turbojet with
reheat, turbofan- identification of engine components. in. the cycle.
Computation of net work, thermal efficiency- application to thrust equation-
expression of engine performance parameters in terms temperature: and
pressure ratios- degeneration for ideat engine- sighificance. HEHE

Engine design choice patameters- COMpTeSSOT pressure ratio, bypass ratio,

fan pressure ratio, split ratio, jet velocity ratio; design constraints- turbine
inlet temperatiire, engine speed; flight conditions- ambient pressure and
temperature, flight Mach number; engine operating parameters- mass flow

- rate; burner total temperature ratio — significance; interrelations. -




S o _ N
S——
PARAMETRIC CYCLEANALYSIS OFENGINES

Parametric cycle analysis- definition, purpose- determination of engine
performance parameters- effect of component pefformance, engine design
choices, design constraints, flight conditions, operating parameters-

_ .p_ggifgrm_z.mc.e_ trends, optimization, optimized performance, determination of
engine design point, design point performance. . .
F’grametri_c: ?::y_cj_l_e‘ analysis of ideal engines- need, assumptions, prbcé&ﬁré for
ideal turbojet, turbofan- optimal compressor pressure ratio, bypass ratio, fan
prg:‘s_sur_é_r‘aitib. Reil turbojet engirie Wwith component losses; performzlnce
trg_nds—' '_co_mpa'rison'With ideal cycle analysis. :- + R '
AIRCRAFT ENGINE COMPONENTS-NON-ROTATING- INLETS AND
EXHAUSTNOZZLES SRS ER SRR
Subs?nic inlets-- function; performance reﬁuir_emeﬁts; geometry, dpe.r'ating
conqmons, flowfield, capture area, sizing. Flow distortion', inlet drag nacelle
and interference drag, diffuser Josses- methods for mitigation. Perfm,'mance-
pressure ra‘tio, total pressure ratio, isentropic efficiency. Supersohié inlets-

. COMPression: process; types, construction, losses, performance
characteristics. '

. Exha.ust-nozzles- primary nozzle, fan nozzle- governing equaﬁons of flow-
chokmg-, engine back pressure control; nozzle-area ratio, thrust réversiug
vectonfag- mechanisms.. Performance- gross. thrust coefficient, discharge;

. coefficient, velocity coefficient, angularity coefficient, 'performaﬁce maps.

UNIT-V

_ NON-ROTATING COMPONENTS: COMBUSTION SYSTEMS-
' _CQMBUSTORS_,AFI‘ERBURNERS,DUCTSAND MIXERS -
Combusfors—. desirable properties. Combustion p.roc.ess—' reaction rate
flammability characteristics, stability- effects of fuel-air mixture ratio mas;
.f.iow.r_ate, combustor volume, pressure. Combustion loading parameter ;izing
of cpmbtl?tg_n_ Combustion system otal pressure ratio- I-D riiodeling osf'f]ow.
. B‘ur_l‘lers.—_: types,-components- function, schematic diégrahﬁ,.'éiffiow
- distribution; cooling- types, cooling effectiveness. Combustor performance
parametgrs- combustion efficiency, overall total pressure loss, exit temperature
profile, ignition relight envelope- effect of combustor design. Fuel injection,

| ROTATING MACHINERY-, o
‘Qperating principle, description of flow field. Cdi_l‘étrd‘étibn-' stages, stators, X
‘rotors, cascades of blades, repeating stages- geometry, layout, cascade- .-

103
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atomisation, vaporisation, recirculation- flame stabilisation, flame holders.
Afterburners, function, components, design requirements, design
parameters. The bypass duct- total pressure losses. Mixing process- pressure
losses. Aircraft gas turbine engine fuels- comiposition, specificationis of”
commonly used fuels. SR S e I R s
\L FLOW COMPESSORS . .

T,

blade geometry- solidity, stagger angle; airfoil angle ‘settings; angleof -~ -:

“incidence, exit deviation angles, flow angles; hub-tip ratio- interrefations,

design considerations. o

= Flow analysis- Euler’s turbo-machin'ery-eq’uaﬁbns,‘ use of absolute and -
“. cascade relative coordinate system. Velocity: diagram analysis. ‘Stage "

parameters- degree of reaction, stage loading and flow coefficients, pressure -
‘and temperature ratios, blade Mach number- significance: interrelations. Flow
Josses- causes- diffusion, polytropic efficiency, stage efficiency- relation to
total pressure loss coefficient. - o T e TR '
Computation of stage and co‘mponent'paramete'rs for compressor of given
cascade-blade geometry. inlet flow conditions and engine speed- procedure.

~ Operation at off design speeds, compressor maps - flow problems- surge,
_ separation, rotating stall, windmilling- solutions. Estimation of flow annulus
“-area. Significance of 50% reaction design.” B Lo :

Variable stators, mul.ti—s'poo.l'dés'i'gn-' need, constraints. Limits on achievable
compressor performance-- losses, blade stressés. Range of ‘axial flow
compressor design parameters. Typical compressor blade profiles.
ROTATING MACHINERY- AXIALFLOW TURBINES

- Axial flow turbines- similarities and differences with compressors. Velocity
diagram analysis- no exit swirl condition, flow losses: causes> tangential - -

_ stresses, repeating stages. Computation of stage parameters for ideal and
real turbine of given cascade-blade geometry and initial flow conditions and
turbine speed- procedure. Typical turbine blade profiles, turbine performance .

- maps. Thermal limits of blades- cooling, matérials, conistruction, methods of . -

production. Limits on stage pressure ratio of turbines- ‘multistage, multi- -
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spooled turbines. Range of axial ﬂow turbme design parameters Typical
turbine blade proﬁ!es o : : :

’ UNIT V]]I
PERFORMANCE ANALYSIS— COMPONENT MATCHING

Nondumensnonallsatlon and correctign of engine and component

characteristic parameters- merits- corrected _performance. Performance

- analysis of compressor, fan, burner; turbine, exhaust nozzle. Relation between
COmpressor pressure ratio, mass flow rate; efi:ciency, engine speed. Engine

_control- throttle lever settmg fuel flow, burrier temperatuie ratio, turbine
speed, flow coefficient, mass flow rate- reEattons ‘Of design performance of
compressor cOmpressor operatmg line- significance, application to engine
performarice analysis. Engine thrust ratings.

Component matching- significance, requirements, simplifyin g assumptions-
choked turbine and exhaust nozzle flow, constant component efficiencies.

. Turbine inlet temperature as control parameter. Engine working lines. Effect
of exhaust nozzle area, turbine inlet vane, Component matching for gas
generator, turbo jetengine. Engine performance maps. Use of matchin g data
to second stage design. Review of aircraft-engine matching,

TEXTBOOKS .

L Mattingly, YD., Elements of Gas Turbine Propulsion, McGraw-Hill,
© 1996, ISBNO-07-912196-9.

S .'Flack R.D., Fundamentals ‘of Jét 'Pro.puis:'oh w:th Apﬁ!ickﬁians.
Cambndge Umversny Press, 2005, ISBN 0-521-81983-0.

- Oates G. C ed. Aerothermodyrzamtcs of Aircraft Engme Componems
AJAA, 1985, ISBN 0-915928-97-3.

_ The Jet Engine, Rolls Royce plc, 1986, ISBNO 902121 2-5..
: REFEREI\ICES

. Cumpsty, N., Jet Propuls;on 2™ edn., Cambrldge Umver51ty Press,

2005, ISBN0-521-54144-1.

U Kerrebrack, TL Aircraft Engmes and’ Gas Turbmes, 2"“‘ edn » MIT
~ Press, 1992 ISBNO-262 11I62-4 e

i -.Hll] PG and Peterson CR., Mechamcs and Thermodynamzcs of
G Pmpalswn, 2"“ edr. Addlson Wesley, 1992 )
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4. Saravanamuttoo HIH Rogers GFC and Cohen H Gas Turbme

Theory. 5% edi’; Preritice Hall; 2001.°

El-Sayed, AF., Aircraft Propuls.!on arid’ Gas Turbine Erzgmes CRC
Press, 2008, ISBN 978-0-8493-9196-5. - :

‘Boyce, M.F, Gas Turbine Engmeermg Handbook 2“‘J edn GuEf:
Professional Pubhshmg, 2002 ISBNO 884I5 732 6. ' Gl

The Aircraft Gas Turbme Engme and Opemtmn Platt& Whltney,.
1988 . :
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(55{)7 1) AIR TRANSPORTATION SYSTEMS
UNIT-I
AVIATIONINDUS’I’RY

Introduction, history of aviation- evolution, deveiopment growth c,hallenges .
Aerospace’ industry, air transportation industry- economic impact- types .

and causes: Airline Industry- structure and economic eharacteristics. Airlines
as oligopolists- other unique economic characteristics. Significance of airline
passenger foad factors.

UNITI - '

NATURALENVIRONMENT

The earthi as  habitat, The Earth; physmal issues affectmg dermnciw surface .
core, continents. Shape of demand. Demand forecasting- based on historical

data, comparative analysis, theoretical demand models. Reliability of
forecasts, Atmosphere of earth- gaseous properties, distance and speed,
weather- weather effects on navigation.

UNIFH
- REG! UIATORYENVIRONMENT

. The breadth of reguiatlon— ICAQ, IATA natlonaE authorltles (DGCA FAA).
Service properties- service volumes international air sérvice agreements,
deregulation, privatization. Safety regulatmn%— risk assessment- human
factors and safety; security regulations, environmenial regulations.

UNIE-IV
OPERATIONALENVIRONMENT

Introduction. Evolut:on— commumcatlon navigation and surveillance systems
(CNSS). Radio communications- VHE, HE, ACARS, SSR, ADS. Navigation-
NDB, VOR, DME, area-navigation systems( R-Nav), ILS, MLS, GPS, INS,
laser-INS. Surveillance- SSR,ADS . Airborne elements- AFCS, PMS, electronic
control and monitoring /engine instrumentation and central automated
systems, EFIS, FMS, GPWS, TCAS- future trends,

Aecronautical Engineering
UNIE-V
AIRCRAFT

Costs- project cash-flow; aircraft price, Compatibility with the Sperational
infrastructure. Direct and indirect operating costs. Balancing efficiencyand
effectivéness- payload-range, fuel efficiency, technical contribution to
performance, operating speed and altitude; aircraft field length performance.

typical operating costs. Effectivenesss wake—vortxces cabmd:menswns ﬂight
deck: : SRR :

UNIR-VE
.

Setting up an airline- modern airline objectives. Route selection and |

development, airline fleet planning, annual utilization and aircraft size, seating

arrangements. Indirect operating costs. Aircraft- buy or: lease. Revenue
generation, Computerized reservation systems, yield: management.
Integrating service quality into the revenue-generation process. Marketing
the seats. Airline scheduling. Evaluating success- financial viability, regulatory
compliance, efficient use of resources, effective service. :

UNIT-VI
AIRPORTS

Setting up an airport- airport demand, airport siting, runway characteristics-
length, declared distances, aerodrome areas, obstacle safeguarding, Runway
capacity- evaluating runway capacity- sustainable runway capacity. Runway
pavement length, Manoeuvring area- aitfield lighting, aprons, Passenger
terminals-terminal sizing and configuration. Alrport demand, capac1ty and
delay.

UNIT-VIIL
AIRSPACE

Categories of airspace- separation minima, airspace sectors- capacity, demand
and delay. Evolution of air traffic control system- procedural ATC system,
procedural ATC with radar assistance, first generation ‘automated’” ATC
system, current generation radar and computer-based ATC systems.
Aerodrome air traffic control equipment and operation - TCAO future air-
navigation systems (FANS). Air-navigation service providers as businesses.
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TEXTBOOK
Hirst, M., The Air Transport System, Woodhead Publishing Ltd,
Cambridge, England, 2008.

REFERENCES . :

Wensven, J.G., Air Transportation: A Managemenr Perspective,
' Ashgate 2007. o

Belobaba, P., Odom A and Barnhart C. Global Azrlme [ndmny,W:ley,
2000 R,
M. Bazargan, M., Airline Operations and Scheduling,Ashgate, 2004.

1-..

Nolan, M. S, Funa’amenmls of Air Traﬁ“ c Contro[ 4 edn Thomson
Leammg 2004

Wells, A. and Young, S, Azrporr Plarmmg and Managemenr 5‘h edn.,
McGrdw-Hlil 1936.
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{55629) AEROSPACE STRUCTURES LAB

Study of construction and use of Universal Testing Machine,
mechanical and optical extenscneters- application to determiiric stress-
strain curves and-tensile and compressive strength of various
engmeermg materials.

Bending tests- deflection of slender and short beams for various’ loadmg
and end conditions- determination of inflt uence coefﬁcxents— verlﬁcatlon
of Maxwell’s and Castigliano’s theorems

Compression tests on long and short columns- determmatton of
buckling loads— Southweli plot. o

Determination of the strength’ zmd deformation of riveted and bolted
joints. : :

Methods of inspection and non-destructive testing (NDT) of aircraft
structural components.

Strain gauge techniques- measurement of strain in beams, thin and
thick walled cylinders subjected to internal pressure, shaft sub]ectedr
to combined loading,

Shear Centres of open and closed sections- determination of the elastic
axis of béams. -

Post buckling behavior of shear panels- measurements on semi-tension.
field webs of beams.

Determination of elastic constants of comp051te materials- ﬂexural test
OR composites.

Study and calibration of photo and magnetlc speed pickups for the
measurement of speed.

Study and use of seismic pickups for the measurement of amplitude
and frequency of vibration of structural components.

Determination of critical fracture toughness of aerospace materials.

~
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i = Megson, T.H.G, Aircraft Structures for Engineering Students, 4%edn.,
Elsevier, 2007, ISBN 0-750-667397. _

Bruhn. E.H, Analysis and Design of Flight Vehicles Structures Tri-
state Off-set Company, USA, 1965.

EQUIPMENT REQUIRED

1., UTM- 20/ 40 tonnes- with requisite jigs and ﬁxtures for compression
" and tensile tests and precision extensometers. :

Beam deflection test rigs with requisite precision dial gages.
Test rlg fo: determmatlon of shear centre. R

' NDT equipment for a) Ultrasomc testmg, ) Magnetlc part;cle testing,
¢) Dye penetratmn test

Strain rneasurmg equlpment a) vanous electrical'resistanc':e strain gages
and rosettes. b) Multi- channel stram measunng equr.prnent

Experlmentdl figs zmd set-ups required for conducting spec1ﬁc tests.

III YearB Tech AE. ISemester '

© (S5630)AERCOD YNAM]CSAND PROPULSION LAB
AER()DYNAMICS LAB

Fluid flow studies usinig blower
Calibration of low speed wind tumel
- Drag of different bodies: - S .
' Pressure diStl’lbuthl’l studies on twoﬁdtmenmonal moclei
: 'Pressure dlStleElthrl over an a1rf01l at dlffeient ang!es of attack
Aerodynarmc characterization of NACA 0() 12 alrtml
Axial Flow Compresqor
“Centrifugal Flow Comipressor

P e e A e

" Flow visualization technlques R I TS SRPTh Y

' PROPULSION LAB

Study of pistonengine (Valve timmg and port tnnmg dmgrarn)

Stripping of a piston engine, visual inspection and reasomng for
common troubles and trouble—shootmg

Perfmmance of p1ston engme o

- Heat balancetest on piston englne

- :'_Engme balancmg_:; N
: .' Char. acterlzatlon of a\uatlon fuels

'EQUIPMF,NI‘REQUIRED
L Low Speed Wmd Tunnel Test ng w;th a test section of l meter X l

meter with necessary ACCESSOTiEs.
Test Rig for Axial Flow Compressor _
. Test ng for Centrifugal Flow compressef
"Heat ‘Engine Test Rig. +-
“ Balancing TestRig ~
* ‘Calorimeter Apparatus
P1st0n Engme '
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(56070) COMPUTATIONALAERODYNAMICS
UNITI |
BASICASPECTSOF COMPUTA’E‘IONALAERODYNAMICS

Why Computational Fluid Dynamics? What is CFD? CFD as a research tool-
as a design tool, Applications in various branches of engineering. - Models
of fluid flow- Finite Control Volume, Infinitesimal Fluid E!ement Substantial
derivative- phys1cal meanmg ‘of Diver gence of veloczty o

UNIT-H
GOVERNING EQUATIONS ANDPHYSICAL BOUNDARY CONDITIONS

Derivation of continuity, momentum and energy. equatlons- physical
boundary conditions- significance of conservation and non-conservation
forms and their implication on CFD applications- strong and weak
conservation forms- shock capturing and shock fitting approaches.

UNIT-II -

MATHEMATICALBEHAVIOR OFPARTIALDIFFERENTIAL EQUATIONS
ANDTHEIR IMPACT ON COMPUTATIONAL AERODYNAMICS

Classification of quasi-linear partial differential equations by Cramer’s rule
and eigen value method. General behaviour of different classes of partial
differential equations and their importance in understanding physical and
CFD aspects of aerodynamic problems at different Mach.numbers involving
hyperbolic, parabolic and elliptic equations- domain of dependence and range
of influénce for hyperbolic equations: Weil-posed problems.

UNIT-1V
BASICASPECTSOF DISCRETIZATION

Introduction to finite differences- finite dlfference apprommatlon for first
order, second order and mixed derivatives. Pros and cons of higher order
difference schemes. Difference equations- explicit and 1mph(:|t approaches-
truncation and round-off errors, consistency, stability, accuracy, convergence,
efficiency of numerical solutions-Von Neumnana stability analysis. Physical
significance of CFL stability condition.

Aeronautical Enginéérin'g —
UNIT-V

FINITE VOLUMEMETHODS

Basis of finite volume method- conditions on the finite volume SCIGCHDHS-‘
cell-centered and cell-vertex approaches. Definition of finite volume

discretization-general formulation of a numerical scheme- two-dimensional

finite volume method with example,.
¥ o

GRID TYPESAND CHARACTERISTICS 7

Need for grid generation. Structured grldsw Cartesmn gr:ds stretched
(compressed) grids, body fitted structured grids, H-mesh, C-mesh, O-mesh,
I-mesh, Multi-block grids, C-H mesh, H-O-H mesh, overset grids, adaptive
grids. Unstructured grids- tnangular/ tetrahedral cells, hybr;d grlcls
quadrilateral/ hexahedra cells.

UNIT-VII

CED TECHNIQUES- I

Lax-Wendroff technique, MaéCorméck s fééhn.ique C.raﬁk'.N'léhofq.(.).n
technique-Relaxation technique- aspects of numerical dissipation and
dispersion. Alternating-Direction-Implicit (ADI) ’I‘echmque

UNIT-VIIT

CFDTECHNIQUES II _

Pressure correction techmque apphcatlon to mcompresmble viscous ﬂow-.
need for staggered grid. Philosophy of pressure correction method- pressure

correction formula, Numerical procedures- SIMPLE, SIMPLER, SIMPLEC

and PISO algorithms. Boundary condmons for the pressure correctlon
method., . .

TEXTBOOKS
I Anderson, 1.D., Jr., Computational Fluid Dynamics- The Basics with
Applications, McGraw-Hill Inc., 1995,

Anderson, D.A., Tannehill, .C., Pletcher, RH, Cé}hpurano:ndf Fluid
Meéchanics and Heat Transfer Second Edition, Tay]or and Francis,
1997.
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Hirsch, C., Numencal Compumtzon of Intemal cmd En‘emal Flows—
 Fundamentals of Computational Fluid Dynamtcs, Seeond Edition,
Elsewm 2007 i

Veistceg, H. K and Makalasekera W An fnrroductwn to
Computational Fiuid Dynamics-The Fi mzte Vohcme Merhod Second
Edition, Pearson EducationLtd, 2010 e : -

Tu, 7., Yeoh GH., Llu C., C'amputarwnal Flmd Dynam:cs-A Practical
Approach ‘Butterworth- Hememann 2008 B -
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(5607 1) CONCEP’IUAL DFSIGNOF FIJGHT VEHICLES
UNIT-1

OVERVIEWOFTHEDESIGNPROCESS,SMNGFROMACONCEPTUAL
SKETCH A :

Phases of aircraft design: Aircraft conceptual design process; project brief /
request for proposal; problem definition, information retrieval; aircraft
requirements, configuration options. Integrated: product development and

- aircraft design.

The initial conceptual sketches; I/ D estimation. Initial takeoff weight build-
up,-empty weight estimation:— historical trends; fueE fractlon estimatmn
mission-profiles; mission segment welght fractlons e :

UNIT-II

ATRFOILAND GEOMETRY SELECIION THRUST TO WEIGHT RATIO
WING LOADING - - ; _ B -

Airfoil selection, airfoil desngn.:'desig'n:lift eoé'f.fie'ieht' 'Sfa'il'. 'ail"fo'il miekﬁess
ratio- and other airfoil cofisiderations: Wing geometry -and wing- vert1cal
location, wing tip shapes. Tail geometry and arrangernents '

Thrust to welght rano statlstlcal estlmatmn thrust matchmg ng loadmg
- performance constiamts Selectlon of thrust to- welght ratm and wmg
!oadmg

UNiT~—]]I

INITIAL SIZING & CONFIGURATION LAYOUT CREW STATI()N :
PASSENGERS & PAYLOAI)

Slzmg w1th fixed engine and w1th rubber engine. Geomelry sizing of fuse!acre '
wmg, tatl controi surfaces

Devefopment of conﬁguratlon lay out from conceptual sketch The inboard
profile drawing, wetted. area, volume: distribution:and fuel volume piots
Loftmg— definition, significance and methods, flat wrap Tofting. -

Special consideration in configuration lay out; Isobar tailoring, Sears-Haack
volume distribution, structural load-paths: Radar, IR; visual detectability,
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aural signature. Considerations of vufnerablllty, craqhworthmess
producibility, maintainability. - e :

Fuselage design- crew station, passenger compartment cargo prov;smns
weapons carriage, gun installations: ; ETIE R

UNIT-1IV

PROPULSION & FUEL SYSTEM INTEGRATION, LANDING GEAR &
SUBSYSTEMS

Propulsion selection, jet engine integration, engine dimensions, inlet geometry,
~ inlet location, capture area ‘calculation, boundary: layer diverters, nozzle

integratidn, engine cooling provisions, engine size estirnation. Fuel system
design and integration.

Landing gear arrangements, guidelines for lay out. Shock absorbers — types.
sizing, stroke determination, gear load factors. Gear retraction geometry.
Aircraft subsystems, significance to configuration lay out. The baseline
design layout and report of initial specifications.

UNIT-V

BASELINE DESIGN ANALYSIS— AERODYNAMICS & PROPULSION |

STRUCTURES & WEIGHT AND BALANCE

Estimation of lift curve slope maximum [ift coefﬁc,lent complete drag build
up. Installed performance of an engine, installed thrust methodology, net
propulsive force, part power operation. Aircraft loads, categories— manoeuvre,
gust, inertial, power pIant landmg gear loads. Limit loads, the V, n dlagram
Air load distribution on lifting surfaces. Review of methods of structdral
analysis. Material selection. Weights and moments- statistlcal group
estimation method, centre of gravity excursion control.

UNIT- VI

BASELINE DESIGN-STABILITY & CONTROL, PIRFORMANCEAND
CONSTRAINT ANALYSIS _ X

Estimation of static pitch stability, velocity stabilitj’aﬁd frim. Estimation of
stability and control derivatives. Static lateral-directional stability & trim.

Estimation of aircraft dynamical characteristics, handling qualities: Cooper —
Harper scale, relation to aircraft dynamic characteristics. . :

Performance analysis and constraint analysis— steady level flight, minimum
thrust required for level flight, range and loiter endurance. Steady climbing

AeronauticaiEngineerir_lg_ - —— wewes e 17

and descending flight, best angle and rate of climb, time to climb and fuel to
climb. Level turning flight, instantaneous turn rate, sustained turn rate. Energy
manoceuvrability methods of optimal climb trajectories and turns. The aircraft:
operating envelope. Fake off analysis, Balanced field length. Landing
analysis, Fighter performance measures of merit. Effects of wind on aircraft
performance. s

Initial technical report of baseline de&tgfl analysis and evaluauon Refined
baseline de51gn and report of spemftcauons oo :

UNITVII

COST ESTIMATION PARAMETRIC ANALYSIS OPTIMISATION
REFINED SIZING &TRADE STUDIES

Elements of life cycle cost, cost esumatmg method RDT&E emd productlon-
costs, operation and maintenance costs, fuel and oil costs, crew salaries,
maintenance expenses, depreciation. Cost measures of merit. Aircraft and
airline economics, DOC and 10C, au!lne revenue, breakeven analysis,

investment cost analy51s

Parametric analy31s and optlmlsataon Refmed conceptua] smng methods
Sizing matrix plot and carpet plot. Trade studies © -désign frades, requsrement
trades, growth sensitivities. Multivariable des:gn ophrmsatlon methods,
Measures of merit. :

Y

\_\‘\
Détermination 6f fmal baseline deslgn conﬁgurat:on preparatlon of type
spemfseatlon report

CASE STUDIES AND DESIGN OF UNIQUEAIRCRA}TT CONCEPTS

Designof the DC - 1, DC -2, DC- 3 aircraft, Boeing B-47 and 707, General
Dynamics F-16, SR-71 Blackbird, Northrop-Gramman B-2 Stealth Bomber. A
survey of the Indian aircraft design effort. . Design of VTOL aircraft,

helicopters, hypersonic vehicles, delta and double delta wings, forward swept
wings, uninhabited air vehicles,

TEXT BOOKS

1. Raymer. D.P., Aircraft Design.: A Cohceptual Approach, 3" edn.,
AIAA Education Series, AIAA, 1999, ISBN: 1-56347-281-0.

Howe, D., Aircraft Conceptual Design.Sy.nrhesis, Professional
Engineering Publishing, London, 2000, ISBN: 1-86058-301-6.
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~ Fielding; 1P, Introduction 6 Aircraft Des1gn Cambndoe Umvers:t}

S Press 2005 ISBN: 0 521 657222 9

: AIAA Aerovpace Deszgn Engmeer 5 Gmde, 5”‘ edn AIAA Education

Series, 2003, ISBN 1-56347-590-1.

- Jenkinson, LR, and Matchman IIL, J. E, Aircraft Dévign'P’rajec'rs' for

Engineering Students, Butterworth: I-Iememann ‘2003, ISBN: 0 7506
57723. S

. Brandt S.A.et. al., [ntroducnon rerronauncs ADes:gn Perspectwe

2™ edn., AIAA Education Senes AIAA 2004 ISBN 1- 56347 -101-7 .

Anderson, 1.D. Jr., Aircraft Performance and Desagn, McGraw-Hlll
_1999 ISBN: 0-07 -001971-1.

“Dole, CELF ltght Theory and Aemdynamtcs A Pracncal Guide ro

Operational Safety, Wiley, 1981, ISBN: 0-471-09152-9
Taylor, J., Jane s All the World Aircrajt, latest edition, Jane’s, London.

: ‘Stinton, The Design of theAlrpIane second edltmn AIAA 2001, ISBN:
056347 5246,

Kroo ., Applted Aemdynam:cs A ngatal Textboak Desktop

- Aeronautics Inc., http l/www desktopaero comlapplledaero/preface/ .

‘welcome. html

Keane, A.J. And Nair, PB Computanonal Appmaches forAerospace
Desagn V\ﬁley, 2005 ISBN 0—470—85540—1
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TRANS—A’IMOSPHERIC AND SPACi] FLIGHT MISSION PROPULSION
REQUIREMENTS- PROPULSION SYSTEMS- CLASSIFICATION
PERFORMANCECHARACI‘ERISTICS PO

. -Hypersomc transport- vehicles; military: mlssﬂes ‘space; launch vehicles,
:'spacecraft— role, types, missions- profile; trajectorles operating conditions-
' gravity, atmosphere.” Incremmental flight velocity budget for climb out and

acceleration, orbital injection- Breguet equation for cruiseZ mission
propulsion requirements- thrust levels; burnig time s economy.

High speed propuls:on systems- types construcnon operatmg principles-

- sources of ‘energy; generation of power, ‘momentunt, prope!lants -
' app!icat:ons performance parameters spec:ftc thrust spec1flc 1mpu[se

systems apphcatrons
'{JNIT Ii

AIR BREATHING ENINES FOR HYPERSONIC TRANSPORT PLANESZ i
ANDMILITARYMISSILES- SUPERSONICCOMBUSTION- THESCRAM.

JETENGM : : : R : :
Performance of turbojets, r'amjets'- at high s‘ﬁeéds“ Iiniitdfioﬁ'é" 'Né'ea' for
supersonic: combustion- implications- criticality: of efficient dlffusmn and

- acceleration; problems of combustion in hight speed ﬂow

The scramjet engirne- _construct:on, flow process— descnptlon, controi'voiume

analysis- spill-over drag, plume drag. Component performance analysis-
isclator, combustor— flow detachment and reattachment thermai throat

1ecombmat10n v1scous iosses piume losses Scram}et perfmmance
apphcatlons AR g i e s :

~ Combined cycle engmes— turbo ramjet air turbo—rocket (ATR) e_]ectm ramjet—
+ Liquid-air collection. erigine (LACE}- neéd, prmmple construction, operatior,

performance, applications to hypersomc transport plane and missile -
propulsion.
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UNIT-II
CHEMICALROCKET ENGINES

Rocket propuksmn— history, principles, types apphcat:ons T he rocket
equation. Vehicle velocity, jet e‘ut veiocrty, mass ratao Effect of atmosphere.
Engine parameters, propeilants ' SRR

Chemical rockets- the thrust chamber- processes- combustion, expansion-
propellants, Thermo-chemical analysis of combustion, equilibrium energy
balance, mass balance, combust;on efflClency Fquilibrium compositiorn,
recombination. s

Nozzle expansion, performance, de51gn parameters analys:s non—equihbnum
expansion- frozen equilibrium, ‘shifting equilibrium. One dimensional, two
dimensional flows, presence of liquid drops and sohd parttcles two phase
flow, losses, efficiency. . - -

Performance measures of chemtcal rocketengmes thrust coefficient; specrf:c
impulse; engine parameters- thrust chamber pressure, temperature.
charactensnc velocity, exhaust velocity, effectlve velocity. Computm g rocket
engine performance— theoretical, delivered performance pelformance at
standard ope1 atlng conditions; guaranteed mmlmum performance

UNIEIV
LIQUID PROPELLANT ROCKET ENGINES

Eiguid: propellant rocket engines- ‘structure-’ principal components basrc
parameters- propeflant combination, chamber pressure, nozzle'area ratio; feed
systeri, thrust level. Propellants — properties- considerations for selection-
storage, feed, control, injection, 1gmnon

Combustion chamber and nozzle, shape, size, materials, coo!mg thrust vector
control, combustion' instabilities: Engine control, optimisation, system
integration. Liguid propellant rocket performance data.

UNIT-V

SOLID PROPELLANT ROCKETMOTORS

Basic configuration, essential differences from llqutd propellant rocket
engines, propellant composition, combustion chambers, ignition, surface

recession rate, gas generation rate, effect of propellant temperature,
cornbustlon pressure charge desrgn— thrust proﬁle burmng stability, eroswe

Aeronautical Engineering 121

burning. Combustion chamber integrity- thermal protectron Combustton
instabilitics- types, corrective measures.

Solid propellant motor components and motor’ design. 'Appl'ir:atio:ris ,
performance analysis. Examples of solid propellant boosters. Hybrid propel!ant :
rockets, selection of rocket propulsion systems.

Advanced thermal rockets- fundamental physical limitations™ to thermal
rockets, improving efficiency of therthal rockets in the atmosphere, pulse
detonation engine, rotary rocket engine, Va.'riable exhaust velacity, optimising
the ascent, descent. SSTO (smgie stage to orblt) concept praeucal
appioaches

Particulars of proputs:on systems of seleted space vehtcies and military
missiles..

UNIT-VI -
ELECTRIC THRUSTERS- MISSIONAPPLICATIONS TO SPACE FLIGHT

Limitations of chemical rocket engines. Electric propulsion systerns— structure
types, generation of thrust, System parameters- mterrelatlons

Electrothermal thrustors- resistojet, arcjet, solar/ laser/ microwave thermal

propulsion- operating prmc1ples components system parameters
performance, applications.

Electrostatic thrusters- 1omsat10n poternal 1omsanon schemes Beam current
power; acceleration, voltage, power efficiency, thrust-to-power ratio,’ spec1ﬁc :
impulse. Screen, accelerator grids, potential, charge disttibution, saturated
current density, electric field intensity, exhaust neutralisation, propellant
choice. Estimation of performance, electrical efﬁaency, power to thrust ratio,
thrust per unit area, appiications

Electromagnenc thrusters— magneto plasma dynamlc (MPD) pulsed pIasma
(PPT), Hall effect and vanablel thrusters prmc1ple construcnon operation,
performance, apphcattons

Electric space power supplies and power condttlomng— battenes fuel ceils
solar cell arrays, solar generators, nuclear power generators

Current technology of electric propulsxon engines; apphcations- averview.
The problem of gravity loss. Criteria for selectlon of engme Partlculars of
select current electric propulsron systerns
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NUCLEAR PROPULSION

”Power thrust ‘energy. ‘Nuclear fission: basws susta:nabie cham réaction,
caleulating criticality, reactor dimensions, netitron’ 1eakage, control; reflection,
prompt and delayed neutrons thcrmai stabthty

‘Nuclear propulsmnw hlstory, prmmp]es “fuel elements, exhau%t ve!ocnzy,
“operating temperature, The nuclear thermat rocket: engine- radiation and
management; propetlant flow and cooling, contro] start-up and shut«down
nozzle, thrust generation, :

- Potential appllcatlons of nuclear engmes— operatsonal issties, mterpianetary

transfer manoeuvres, faster interplanetary joutney. Development status of
nuclear engmes alternative reactor types, safety issues, nuclear propelled
misswns

o ADVAN CED PROPULSI()N SYSTEMS- CONCEPTS« PRINCIPLES OF
= OPERATION-O VERVIEW

"'Aclvanced nuclear propuis:on systems Flssmn fragment ptopu!smn
‘radioisotope nuclear rocket, fusion propulsmn inertial, electrostatic and
magnetlc confmement fusion, anti- matter propulsmn system

_Mlcropropulsmn apphcatlonofMEMS chemlcal electnc microthmstelsu
: prmcnp[e description. .. :

- Propellanitless propulsion- tethérs- momentum exchange and electrodynamlc
Photon focket; beamed energy proptilsion, solar, magneuc sails. '

Breakthrough propulsion- current fundamentai limits to propu[smn Casnmxr
-effect,-coupling of gravity and electromagnetism, superconductor

- -gravitational shielding, coupling of charge, mass: and acceleratlon

TEX'I‘ BOOKS

‘L7 Sutfon, GP and Biblarz, Q.. Rock_et Propulswn Etemenrs 7‘h edn
'Wlley, ZOOE ISBN 0-471- 32642 9

Hﬂl PG and Peterson, C R Mechamcs and Thermodynamtcs of
Propulsion, 2% édn. , Addison Wesley, 1992

'Kerrebrock TL., Aircraft Engmes and Gas Turbmes 2“” edn. , MIT
Press, 1992, ISBN: 0-262-11162-4.
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4. . Tuorner; M.LE; Rocket and Spacecmﬁ‘ PrOpulSton 2"“ ea’n Sprmger
2005, ISBN: 3 54022190, o

Tajmar, M., Advanced Space Pmpuis:onSystem Sprmger 2003 ISBNl :
3-211-83862-7.

REFERENCES

Jensen, GE. and Netzer, D:'W, edJacncal Mts.s*t!e Propu!smn AIAA
: E996 ISBN I 56347—118—3

NASA JPL Advanced Pmpu]sxon Concepts Notebock Onlme http //
sec353 _]pl nasa gov/ape/

Encyclpedza Astronauttca http //www astronaut;x comj
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(56073) AIRCRAFT SYSTEMS
UNIT-1
AIRCRAFTSYSTEMS

System concepts, everyday examples of systems, sub.—systems. Genenfc
system definition, inputs, outputs, feedback., e‘xternal influence. A1‘r01_a t
systems- airframe systems, vehicle systeros,' av10mcs.systems, mission
systems and their sub-systems, Specificatlon.of reqoirements- mission
requirements, performance requirements. Operating environment conditions.

UNIT-I
ELECTRICALSYSTEMS

Flectrical loads in aircraft. Electrical power generation and coatrolu DC,AC-
types. Power distribution- primary, secondary. Power conversion and energy
storage. Load protection. Advanced systems- electrical load management

systems, variable speed constant frequency (VSCS} cycloconverter, 270V,

DC systems, more electric aircraft and more electric engines- implementation.

~ UNIT-HI
HYDRAULIC SYSTEMS
Aircraft hydraulic systems- function, merits, application, system loads,
design requirements. Principal components. Flight control actuation-
importance, need for redundancy- types- descnptlon applications.
Advanced actuation implementations. The “fly-by-wire’ actuation, fly-by-
wire control laws. Hydraulic fluid- required properties, operating fluid

pressures, temperatures, and flow rates. Hydraulic piping, pumps, reservoir,
accumulator. Landing gear and brake management systems.

UNIT-IV | _
PNEUMATIC AND ENVIRONMENTALCONTROLSYSTEMS

Engine as source of high pressure air- engine bleed air- user systems-
environment control, windscreen, wing and engine anti-ice, engine start,
hydraulic, pitot-static systems. Bleed air control- structure, components,

Aeronautical Engineerifig = e {25

opelauon Need for controlled cabin environment. Prmc:paf he’ut r;ouroes in
aircraft. Methods of cooling- rar air; engme bleed air, fuel coo!mg Coo[mg
systems- air cycle refrigeration- types- turbo fan, bootstrap,levelse bootstrap
systems. Vapour cycle refrigeration. Humidity control. Air distribution
systems, cabin pressurization, molecular-sieve. oxygen concentrators g
tolerance and protection, - SHERR

ENGINECONTROLAND FUELSYSTEMS

Principle of operation of aircraft gas turbine engines. Engine- airframe
interfaces. Control of fuel flow, air flow, exhaust gas flow- need, means,

system parameters, basic mputs and outputs Limtted authonty control
systems, full authority control systems- examp]es Engme momtormg-
sensors, indicators. Power offtakes- need. types effect on engine
performance. Fuel systemis- characteristics, components, operatmg rnodes .
Fuel tank safety- fuel mertmg system.

UNIT-VI
FLIGHT CONTROL SYSTEMS

Flight management, guidance, control- objectives, iatefrelationship. F].ight
control systems- primary and secondary flight control- control linkages,
actuation- types, description, redundancy. Provision of trim and artificial -
feel. All electric aircraft. Fly-by-wire control- controt laws, implemeritation.
Advanced systems- integrated flight and propulsion control- implementation.

UNIT- VI
AIRCRAFT SYSTEMSDESIGNAND DEVELOPMENT

Safety and econemic considerations- system fl.ll'lCthI‘l performance mtegrlty,
reliability, maintainability, product support- failure severity. Verification of
meeting system requirements- means of gathering evidence in the life cycle-
modeling, simulation, testing, prototype construction,

UNIT-VIIE
SYSTEMS INTEGRATION

Interdependence of aircraft systems and need for integration- examples

- Systems integration- the concept- examp]es Levels of integration- component,
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system process, function, information levels- examples Enumeratlon of
aircraft systems and some subsystems- purpose; brief description, aspects
‘of safetyl mtegnty, integratlon mterfaces, de31gn drwers

'TEXTBOOKS . .. R A T x

1, . Moir,Land Seabr;dge A, DesugnandDevetapmntoanrcraﬂSysrems-
an lntmducnan AIAA Education Series, AIAA, 2004.

2. ‘Mmr I. and Seabridge, A., Aircraft System.s Mechamcat Electrical
 and Avionics Subsyste:m[ntegmnon, 3rd edn Jol-m W1Iey, 2008, ISBN

978-0-470-05996-8.
REFERENCES

' Pallett, EH. L. A:rcraﬁ Inistruments and Integrated Systems, 0"‘ edn.,
Longman Smenttﬁc &Technical, 1992 -

2 Harus D leght Insrrumenrs and Automanc Flught Control Systema
g edmon Ground Studies for P110ts Blackwel] Sclence 2004 ISBN 0-

Bolton, W., Preumatic and Hya’raulic Sys’.tems, Butterwqrth-
Heinemann. '

Jet Engine, Rolls Royce.
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(56074)FINITEELEMENTMETHODS
UNIT-I: RS
Introduction to FEM ba51c concepts 1lnstcmcal back ground appilcatlon of '
FEM, general description, comparison of FEM with other methods. Basic

equations’ of elasticity; Stress — Strain and stiain - d1splacement relatlons i
Ray]elgh Ritz method, Welghted residual methods :

UNIT-II:

One Dimensionai problems : Stiffness equations for a axial bar elerment in *

local co-ordinates using Potential Energy approach and Virtual energy - -

principle - Finite element analysis of uniform, stepped and tapered bars
subjected to mechanical and. thermal foads - Assembly of Globai stiffness _
matrix and load vector - Quadratic shape functions propemes of" stiffness- h
matrix.

UNITIE

Stiffuess equations for a truss bar element oriented in 2D plane - Finite
Element Analysis of Trusses — Plane Truss and Space Truss eIements =
methods of assembly. : Do

Analysis of beams Hermite shape functlons - EIernent stlffness matrix -
Load Vector Problems.

UNIT -V:

‘2D problems CST - Stiffness matrix and Ioad vector Isoparametnc eIement

representation — Shape functlons — convergence requirements — Problems.
Unit - VI:

Two dimensmnaf four noded isoparametric elements Numerical integration
- Finite element modelling of Axisymmetric solids subjected to Axisymmetric
loading with triangular clements - 3-D pioblems — Tetrahedran element.

UNIT -VII:

Scalar field problems: 1-D Heat conduction — 1D fin elements — 2D heat
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conduct:on anaiysns of thin plates - Compos1te slabs - prob]ems

U'NITVIII

Dynamic Analysis: Dynamic equaaons - Eumped and consistent mass
matrices — Eigen Values and Eigen Vectors - mocie shapes —maodal analysu;
for bars and beams.

TEXTBOOKS:

I.  The finite element rnethods in Engmeermg S S Rao Eisev:er 4“‘
edition

Introduction to finite elements in ‘engineering — Tirupathi K.
Chandr upatla and Ashok D. Belagundu

REFERENCES
[ Finite Element Methods/ A!avalaf'T MI-I

T he Fuute element method in engmeermg science - O, C Zlenkow1tz
Mc Grawhill.

Concepts and applications of finite element analysis — Robert Cook -
Wiley

' Introduction of lete EEementAna!yms S.Md. Jalaludeen Anuradha
publications

Aeronautical Engineering

 JAWAHARLALNEHRUTECHNOLOGICALUNIVERSITY HYDERABAD
I Year B.Tech. AE. Il Semester '

: 3 U 3
(56014) NANO TECHNOLOGY
(OPENELECTIVE)
1
Introduction to nanotechnology:

mportance of nanoscale, Nanostructure types, electronic, magnetic, optical
roperties of Nanomaterials, top-down and bottom- up approach to

“nanostructures:

- Quattum Mechanical phenomenon in nanostructures.

:Quantum confinement of electrons n sem1conductor Nano structures one

dimensional confinement (Quantum wires); two dimensional confinements

: Quantum Weits), three d1men510na1 conﬁnements (Quantum dots)

Carbon Nano Structnres. -

ﬂlbOl’l nanotubes (CNTS) FuElerenes C60 CSO and C240 Nanostructures
roperties (mechanical, optical and electrical) and applications.

Fabncatlon of Nanomaterlals

Phys1cal Methods Inert gas condensatlon Arc cllscharge RFplasma Plasma
arc technique, fon sputtermg, Laser ablation, Laser pyrolysns Molecufar
beam epitaxy, Chemical vapour deposmon method

anodevices and Nanomedicine:

ab on chip for bioanalysis, Core/shell N. zmopartic]eé in drug delivery systems
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(51te specific and tar ge{ecl clrug delwery) cancer treatment and bone tissue
: treatment S EEIEE

Umt-VII

. Nano and molecular electronics: - Pl L
Resonant-Tunneling Snuctu;"’e's" 's"i‘ngle'él'é'ct'ro'n”t:nnnclin'g, Single Electron
transistors; coulomb blockade, giant magrieto resistance, Eunnelmg magneto
resistance.

" Unit-VE1. o

: nanolxthography andnanomampulatlon* e

. e- beam hthography and SEM based nanohthography and nanomampulatlon
Ton beami lithography, oxidation and metallization. Mask and its application.
Deep UV lithography, X-ray based lithography.

TEXTBOOKS: ) _ _ _
L. Charles -P. pode Introductxon to nanotechnology, sprmger publ:cataons
2 Sprmger Handbook of Nanotechnology Bharat Bhusan

3. Phani kumar, principles of nanotechnology, 'sci'te'ch'publi'cat;ions" -

REFERENCES BOOKS

I._- . David Ferry “T ransporc in Nano structures” Cambndge Umver51ty press :

Nanobiotechiiolo oy ed. ‘C.M.Ni'e'méyé'r; CA. Mirkinf

Nanofabrication towards biomedical application: Techniques, t'o"oils, g

Application and impact — Ed. Challa §..S:R. Kumar, I. H Carola; 2 '

: Encyclopedia of Nanotechnology- Hari Singh Nalwa. = -
‘Carbon Nanotubes: Properhes and Apphcatlons Mlchael .T O Connell

8. Dutta “Electron Transport in Mesoscop1c systems” Cambrldge
University press
H. Grabert and M. Devoret “Single charge Tunneling” Plenum press

s Aeronautical Engineering
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UNITI: Probal:nl:ty

Sample space and events — Probability - Thc ax1oms of probablhty ‘Somi

'Elementary theorérms - Conditionial probablllty Bayestheor

variables — Discrete and cqntmuous
UNIT-IE: Distributions

inomial , Poisson & notmal distributions refated properttes Samplmg-‘
stributions —Samplmg dlstnbutlon of means ( (o} known and Unknown '

UNFEII: 'Ibstmgofﬁypothesml

T"s_ta of hypothesis point éstimations — mterval estlmat:ons
estimation, Large samples, Null hypothesis — Alternate hypothesm type
type I errors = critical region confidential interval for mean testmg of smgle :
riance. Difference between the mean. -

UNIT IV: Testing of Hypothesns T

Confidential interval for the proportlons Tests of hypothes:s for the__' i
proportlons single and dlfference between the propornom

UNIT-V: Smail samples

Confidence interval for the t- distribution = Tests of hypothes1s = t- '_ ) N

strlbutlons F- dlstrlbunons ;( distribution. Test of Hypothesis —

C'orrelation & Regression -

oefficient of correlation — Regressnon Coeff1c1ent The lmes of regressmn_ o
The rank correlation
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Stochastic processes

Introduction to Stochastic Processes — Markov process classification of
states — Examples of Markov Chains: Stochastic Matrix, limiting probabilities. -

TEXT BOOKS:

. Probability & Statistics by D.K. Murugesan & P.Guru Swamy, Anuradha |

Pubhcanons

Probability & Statistics for Engmeers by G.S. S Bhlsma Rao, S{:ltech

" Publications.
REFERENCES:

Probability & Statistics by TX Viyengar & B. Krlshna Gandhl & Others
S. Chand. ‘

Probab:][ty & Stansncs by Wll]lam Mendenhatl & Orhers Cengage
Publications.

* Higher Engmeermg Mathematics by B.S. Grewal, Khanna Pubhcat;ons

Higher Engmeermg Matheématics by Jain & S. KR. Iyengar; Narasa
Publications.

Afirst course in Probability & Statistics by B.L.S. Prakasa Rao, World
Scientific. _ - . .
Probability & Statistics for Engineers, Miller and John E. Freund, Prentice
Hall of India.

“Aecronautical Engineering

' JAWAHARLALNEHRU TECIH\IOLOGICALUNIVERSITYHYDERAB
“III Year B. Tech. AE. II Semester

(56021) ENGINEERING OP'I‘]IV]IZATION
(OPEN ELECI'IVE)

&

Introduction: Optiral Problem formulation: Design vallables Constramt

Objective function-Variable bounds. Engineering Optimization' problem
Classification& Some examples (just theory & discussion) ; Triss snuctu'e.
Ammoma structure, Transit schedule and Car suspensron

UNIT-I

Single variable non-linear optimization pmblemq “Local’ m!mmum Global
minimum & Inflection point. - Necessary & Sufficient conditions theorems, -
some problems based on this. Numerical methods: Exhaustwe Search:
methods- "Fibonacci method, Golden sectlon method & companson_
Interpolation methods: Quadratic, : : -

UNIT-11F

Multwa: iable unconstrained non-linear optimlzatlon problems Numerlcalf.‘.' :

ethods part a; Direct Search methods; Univariate method, Pattern Seaich_- :

“methods Powell, Hook-Jeeve’s, Rosen Brock’s search and Srmple< methods.

Multwar iable unconstrained non-linear optlmszatton problems Nurnerlcal N

methods part b:Gradient methods: Gradient of & function—Importance—'.: ;-

Gradient direction search based methods: Steepest descent/ascent method 5 L K
Conjugate gr adient method and variable meteric method '

optimization techniques: Constraints: ~equations-Lagrangian: method-- -
fiequalities-Kuhn-Tucker necessary and sufficient condltlons Quadranc
rob!em Statement« Wolfe’s arid Beale's methods.’ '

Geometric Programming: Posynomials — arithmetic — geometl'ic '
inequality — unconstrained G.P- constrained G.P(? type only)

Integer Plogrammmg— Introduction - formulation — Gomory cutting
plane algorithm — branch and bound method
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UNI'I‘—VII

Sensitivity Analysis: Linear programming — Formulat;on Simplex method

and Artificial variable techniques-Big-M & two-phase methods- Change in

the cost coef: flClentS COEffiClt:ntS & constants of the constramts addition of
variables. 2

UNIY-VIII

a). | Simulation-Definition- -Steps involved- Types of sunuiatlon Models-
' :_"Advantages and dlsadvantages- S:mp]e problems on queuing- &
inventory. _ SR _ _

Non-traditional optimization algorithms: Genetic algorithms: working
principles differences and similarities between Gas and traditional
methods. Simulated annealing.

TEXTBOOKS

L Engrneermg Opttmtzatron Theory & Practtce S S Rao—New Age
' International Publications- Thir Edition-2003

Optimization for Engineering Design- Kalyanmoy Deb-Prentice-Hall
~of IndiaPvt.Lid, NewDelh1~2005

- Operations Research— SD. Sharrna— Kedar Nath & RanNath Co., New
. Delhi

REFERENCETEXT BOOKS

1 Optlmlzatlon Theory & Practice: Beverldge & Schechter McGraw-HtIi-

'Internattonal Student edition. § o -

Optlmtzatlon in Operations Research Ronald L. Rardm Pearson
~ Education, Low Price Edition. .

Optlmlzatlon Theory & Practice: Mohan C.Joshi & KM Moudgalya
.- Narosa Publishing House, Chennai- -

- Operations Research: A. PVerma S. K Katana & Sons New Delhl—l 10006
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(56634) ADVAN CED EN GLISH COWUNICATION SK]LLS LAB

: 1 Intreductlon

"

'The introduction of the Englrsh Language Labis consndered essential at 3”-' o
‘year level, At this stage the students need to' prepare themselves for their -
‘careers which may require them to listen to, read, speak and writé in English: .

both for their protesslonal and 1nterpersonai communication in the globalised : -

context, .

he . ploposed course; shouEd be.an mtegrated theory and lab course to _'
enable students to use good Enghsh and perform the followmg

_Gather ideas and mformatlon to organise 1deas re]evant!y and-
- coherently: - SR -

Engage in debates
o Parttc;pnte in group dlSCllSSlOllS
| Face 1nterv1ews ' R
_ Write pro;ect/research reports/techmca[ reports
" Make oral presentattons
Write formal lettersr. T _ .
' : Transfer lnformatton froru non—verbal to verbal texts and vrce versa
l‘ | To take part in socmi and professmnal commumcatlon
2 ObJechVBS'

This Lab focuses on usmg computer~a:ded multlmedla mstructton for
nguage deveEoprnent to meet. the fotlowmg targets: . :

“To mprove the students ﬂuency in Engllsh through a well developed

vocabulary and enable them to listen to: English spoken- at- normal: - .
.. conversational speed by educated English speakers and respond.
approprlate]y in different socm cultural and professronal contexts :

Further, they would be requlred to communicate thieir rdeas relevantly' L
and coherently in writing, '
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3. Syllabus

The fol!owmg course content is prescnbed for the Acivanced Commumcatlon
Skills Lab RSO Gt _

1 Functmnal Engllsh startmg a conversatmn respondmg approprratety
“and relevantly « using the right body language = rolé play in different
situations.

Vocabulary Building — synonyms and antonyms, word roots, one-
word substitutes,  prefixes and sufﬁxes study of word origin, anaiogy,
1d10ms and phrases

' Readmg Comprehension - reading for facts; guessmg meanings from
context, scanning, skimming, inferring meaning, Critical reading. -

Wrmng Skills — structare and presentatron of different types of wrltmg '

- Resume writing /-

‘e- correspondence/Techmcal report writing/Porifolio writing — planning .
- for writing — research abilities/data collectionforganizing data/tools/ -

analysis - improving one’s writing,

1  Group DBiscussion ~ dynarmcs of group discussion, intervention,

summiarizing, modulation of voice, body Ianguage relevance, fluency
and coherence.

Presentation Skills — Oral presentations (individual and group) through .

_ JAM sessions/seminars and written presentations through posters/
prOJects/reports/PPTs/e marls/assrgnments etc.

Interview Skills: ~ concept and process pre- 1r1te1v1ew planmng,

" opening strategles answermg strategles interview through tele and

video- conferencmg
4. Mlmmum Reqmrement
The English Language Lab shall have two parts:

The Computer aided Language Lab for 60 students with 60 systems,
one master console, LAN facility and Enghsh language software for
self- study by learners. _
" The Commuiriication Skills Lab with movable chairs and audio-visual
“aids with a P.A System, a T. V., a digital steréo —audio & video system
and carncorder etc.

Aecronaitical Engineering

Systemn Requlrement ( Hardware compenent)

Computer network with Lan with minimum 60 nurlnmedta systems wuh rhe
following specifications:.

iy P11V Processor

a) Speed-2.8 GHZ

b) RAM- SEZMBMmimum _
¢}  Hard Disk— 80GB - ‘2
i)  Headphones of High quality *

5.  Suggested Software.

"The software consxstmg of the presc1 ibed toprcs elaborated above should
be procured and used :

Suggested Software'
ClarltyPronuncmtmnPower part II T
. Oxford Advanced Learner sCompass 7“‘Edat10n o

DELTA’s key to the Next Generation TOEFL Test: Advanced Sk]ll
Practlce. -

Lingaa TOEFL CBT Tnsider, by Dreamtech

TOEFL & GRE{KAPLAN, AARCO &BARRONS USA, Crackmg GRE -
by CLIFES) '

- The following software from ‘trastuccess com

Preparing for being Interv:ewed
- Positive Thinking, -+ -~

Interviewing Skllls,._. -

Telephone Skills, -

Time Management -

Team Building, - = -

Decision making-

4 4 4 <4

_ Enghsh in Mind, Herbert Puchta and Ieff Stranks with Meredrth Levy,
: Cambradge

6. Books Retommended

y Techmcal Commumcatlon by M‘eenakshl Raman & Sangeeta Sharma

Oxford Unwersuy Press 2008
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Advanced Communication Skills Laboratory Manual by Sudha Rani,
D, Pearson Education 2011.

English Language Communication : AReader cum Lab Manual DrA
Ramakrishna Rao, Dr G Natanam & Prof SA Sankaranarayanan
Anuradha Publications, Chennai 2008 i :

English Vocabulary in Use series, Cambndge Umversny Press 2008.

Management Shapers Series by Unwer51t1es Pres‘;(Indla)Pvt Ltd
Himayatnagar, Hyderabad 2008. '

Commumcat:on Sklils by Leena Sen PHI Learmng Pvt Ltd New
" Delhi, 2009; Bk '

Handbook for Techmca[ Writing by Dav:d A McMurrey & Joanne
Buckely CENGAGE Eearning 2008.

Job Hunting by Colm Downes, Cambr'i'dgéUnivei‘sity Press’2008.

Master Publ_ic”Sbeai{'iog by“Aﬁne'N iéholls,’ JAICO Puolishi'ng' House,

20060

..

12.

' Engllsh for Techmcai Commumcatmn for Englneenng ‘Students,

Aysha Vlshwamohan Tata Mc Graw-Hil:2009. -

Books on. TOEFLIGRE!GMAT!CATI IELTS by Barron’s/DELTA/
 Cambridge Umvers1ty Press.

International English for: Call Centres by Barry. Tomahn and Suhashini
Thomas, Macmillan Pubhshers 2009:-

DISTRIBUTTONAND WEIGHTAGE OFMARKS
Advanced Commumcatmn Skzlls Lab Practwals

L.

The practicat examinations for the Enghsh Language Laboratory practice
shall be condacted as per the Umversny norms prescnbecl for the core
engineering practical sessions. R :

. For.the English Language lab sessiofis; thére shall -be.a. co_ntinuou’s
evaluation during the year for 25 sessional marks and 50 End

Examination marks. Of the 25 marks, 15 marks shall be awarded for day-

to-day work and 10 marks to be awarded by conducting Internaf'Lab
.. Test(s).. The End ‘Examination shall. be- conducted: by. the. teacher

concerned with_ the help of another miember of the staff of the same
department of the same institution:
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(5 6635) FIJGHT VEHICLE DESIGN LAB

' Specaﬂcatlon of demgn 1equ1rements “mission prof:te- conceptuai :

sketches, initial s;zmg

Airfoil and geometry selectlon determmatlon of thrust to welgh‘s rano"-'_: -
wing loading. - : o

First sizing & conflguratlon iayout crew statlon passengers & payloaci

' Propu[smn & fuel system mtegratton Eandmg gear & subsystems

5. ' Baseline Desxgn Analyms— Aerodynamlcs & Propulsmn Structures &

Weight And Balance.

" Baseline demgn— stablilty & contro! performance and constramt

analysis.

Cost estimation, parametric analysis, optlrmsauon reﬁned smmg &trade
studles

Determmatlon of ﬁnal baseline demgn conflguratlon preparatlon of
type specification report. o .

REFERENCES
: 'Jenklnson LR and MarchmanIH J' F A:rcraﬁ‘ Des:gn Pro]ects for

Engineering Students, Butterworth Heinerann, 2003, ISBN 43 7506-

57723, _ _ o T .
'Raymer DP Azrcraft Deszgn A Conceptual Approach 3‘“ edn
- ATAA Edocation Series, ATAA; 1999, ISBN: 1-56347-281-0.

Fielding, J.P, Introdiction to Azrcraﬁ Deszgn Cambnclge Umverszry
" Press,. 2005, ISBN: 0- 521-657222- 9 ATAA Aerovpace Dengn

Engmeer maa’e, 5“‘ edn AIAAEducattonSerles 2003 ISBNE 563477-

5901

'_ Kn,:mc A 7. And \lcu; PH« Compumnorzai/'ippmafhevfor;\em vpace
. Design, Wiley, 2005, ISBN:0-470-85540-1.

: .;- Taylor T, Jane SAH the. WorldA:rcraﬁ latest edmon Jane s Londor;
“ Stinton; The Des:gn of theAIrplane sec(md edition; AIAA 2(}01 ISBN

0-56347-524-6.
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(57114) AIRFRAME STRUCTURALDESIGN
UNITX
INTRODUCTION,

Str uctura[ demgn and ‘;:zmg- stageq pr ellmmdiy c{etml mgmh(,ance scope
of the course- plelnmmuy

Prmupaf qtructural components of afrer aft Demgn 1equ|rements structural
integrity, stiffniess, service lifé: Constraints- baseliiie. acrodynamlc
configuration, external loading, weight, operating conditions, conformity to
government regulations. Other considerations- design for durablhty damage
toierance, qtretchmg, extensmn of hfe for manufactmmg asqembiy,
maintenance; repai. - : S

Design procedure- str uctural lay out. structural modeling, de51gn cuteria
toad estimation, stress analysis; choice of matetials, sizing- estimation of
strength, stiffness, mass. Optimisation, trade-off. Structural index- use in
design. : : - :
CUNPENL ! |
BASIC DATA FOR STRUCTURAL DESIGN- EXTERNAL LOADS-
ESTIMATION-. MATERIAL PROPERTIES AIRWORTHINESS
.REQUIREMENI‘S

'Alrworthmes% 1equ1rements - ands safety marglns material plopertles
methods: of estimation-’ consnuctlon operation, maintenance. training-
procedures.: Critical load: conditions - Lirhit and ultimate ioads- definition,
significance. Aircraft materials- mechanical propemes demgn data- allowable,
‘allowable bases:. Failure theory. Flight loads- atmospheuc maneuvelu
'_constructlon of ﬂ[ght envelope '

Wing loads- air load span W[SEdlStI‘lbuthﬂ effectoffuselage engme nacelle
wing stores, control surfaces, landing, taxi, dynamic gust loads, wing weight
distribution. Empennage loads- gust, maneuver, contfol surface. Fuselage
Ioads- distribution of weight, fore body loads, after body loads, internal
pressure, propulsion loads. Landing gear loads- landing conditions, ground
handling loads, retraction loads. Miscellaneous loads. Airplane weight data
stiffness data.

Aeronautical Engineering !

UNITIII

LOADING DETERMINATION OF LOADS_ S'
DEFORMATIONS UL'I‘]MATE STRENGT‘II, SIZING

Idealisation- of structures; materials-- consntutwe relatlons equ’- i
compatibility conditions- significance. Estimation of axial, bendmg
and torsion loads of determinate.and mdetermmate structures- 2
trusses, beams, framies; shafts, platés, shelis.. Deterrnmatlon of _
deflections- influence coefficients.

Stress analysis, determmatmn of prmc:pal stresses— estlmatlon signi car:
limitations. Failure theory. Buckling strength of colomins. Thirrwalled see
shear and compression panels, buckling, post bucklmg behaviour, ultimate
strength, Slzmg of structural elements of gwen geornetry and. loadi
Anaiysns of box beams~ single cell, muitl cell- in benchng, shear, torsion.
normal stresses shear flow, deformatton— restramt agamst warpm z, secondary

- SIresses. ‘Effect of cut»outs

UNIT-IV , _
FASTENERS AND STRUCTURAL JOINTS

Fasteners and fittings- role, significance; general design’ consuier&tlons S

criteria for allowable strength. Mar gins of safety. Fastener systems; ‘types,

~ fastener information, dimensions, material, at]owab]e strength- tensile, shear,’. . .

bending, bearmg Rivets, bolts and screws, nuts: detail de51gn.:'
considerations. Fastener selection. F:ttmgs- lugs, bushmgs and bearmg
loading, design and analysis. Joints- spliced, eccentric, gusset welded -
brazed, bonded- types, methods of joining, failure modes. Fatlgue deSIgn
considerations. Stress concentration- causes, methods of reduction. Fastener -
load distribution and by-pass load- severity factor, structural ‘joint: life:
prediction. Shim control and requirement. L

UNIT-V
DESIGN OF WING TAILUNIT STRUCTURES

The wing--role- summary of wing loads, stricctural components- wing box,

leading and trailing edges: Wing layout- [ocation of spars; ailerons and: flaps,:

rib spacing and direction. root rib bulkhead, span wise stiffeners, wingeovers- -
skin-stringer panels, integrally stiffened panels. access holes, attachment of
Jeading edge and trailing edge panels. Spars- general rules of spar design:




Ribs and bulkheads- rib spacing and arrangement. Wing root joints, carry
through structure. Fighter wmg design- problems with' swept wmgs

ng Box, Toot rib bulkhead- estamataon of loads stress analys:s destgn

parameters, _optimisation, srzmg, _margins of safety Leading and trailing
edge assembly- contml surfaces ﬂaps- Structure, mechamcal desrgn— deSIgn
consuleratlons

Tait umt- horlzontal vertical tail, elevator rudder— conﬁguratlons strisctural -

lay out, design considerations.
UNIT-VI
DESIGNOFFUSEEAGE

Functmn of fusélage- loadmg, generai requlremenf:s Ultimate strength of

stiffened cylindrical structure- review, Prmmpal structurai cornponents— skin
and $tringers, frame and floor beam,’ presstire bulkheéad, wing and fuselage

intersection- lay out, loading, stress analysis, sizing. Forwird fuselage aft’

fuselage structures, fuselage openings- wmdows ‘doors- desrgn
LO]’lSidBl‘alIOHS

'DESIGNOF LANDING GEAR, ENGINEMOUNTS

Landmg ‘gear- purpose types, general arrangement loads- desngn'
considerations- ground handling, take-off, landing, braking, pavement
loading, support structure. stowage and retraction, gear lock- kinematic

desrgn Shock absorbers- function, types, components, operatron loads

materlals de51gn Wheels and brakes tne selecuon '

Engme mounts types- wmg pod rear fuselage taii fuselage mount, Ioads
design. considerations. . o : : :

UNIT-VII

FATIGUE LIFE, DAMAGE TOLERANCE, FAILSAFE DESIGN- WEIGHT

CONTROLAND BALANCE .

Catastrophic effects of fatigue failure- examples- modes of failure- design
criteria- fatigue. stress, fatigue performance fatigue life. Fatigue design

phllosophy.- fail-safe; safe life. Service behaviour of aircraft structures- effect.
of physical and load environment design and of detail of fabrication Structural.

life- methods of estimation- the scatter factor- significance Fail-safe design-
the concept, requirements, damage tolerance- estimation of fatigue strength

Aeronaiitical Engineering =

TEXT BOOKS

L.

Freldmg, J P, Introduction to Arrcraft Desrgn C
Press, 2005, ISBN: 0-521 657222—9 :
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( 57 11 5) MECHANICALVIBRATIONSAND STRUC'I'URAL DYNAI\/HCS
UNITI
INTRODUC’ TION- SINGLE DEGREE OF FREEDOM SYSTEMS

Simple harmonic motion, terminology. Degrees of freedom. Free vibrations
and forced vibrations- examples 01‘ single degree of freedom mechanical
vibrations; equation of motion.” Spring, inertia, damping ¢lements.
Undamped natural frequency, damped natural freque‘n(':y, damping ratio.
Mechanisms of dampirig: Equivalent viscous damping. Forced vibrations.
Examples. Resonance. Vibration’ measurmg mstruments Amplitude and
Phase response d;agrams

D Alembert’s principle- inertial force
VIBRATION OF DISCREYESYSTEMS
Two / Three degree of.-freedom systems. Static and dynamic coupling.

Examples. Principal coordinates, principal modes- orthogonality conditions.
Extension to multiple degrees of freedom systems. Vibration absorbers.

UNITII
VIBRATION OF CONTINUOUS SYSTEMS

Introduction to Hamilton’s Principle. Longintudinal, transverse and torsional
vibration of cylindrical shafts- extension to tapered shafts. Dynamical
equations of equilibria of general elastic bodies.

UNIT IV
DE] l*ERM]NA’i ION OF NATURALFREQUENCIESAND MODE SHAPES

Natural vibrations of solid continua. Methods of determining natural
frequencies and mode shapes.

ROTATINGSHAFTS

Natural frequency of rotating shafts. Whirling of shafts. Dynamic balancing
of rotating machinery. Dynamic dampers.

Aeronautical Engineering =

UNIT VI

MATRIX METHODS o
Matrices for dynamic analysis. Kinematically con‘;ntent load eyste
determination of [K], {M], [C] and [L] niatrices. '

N ormaluatlon and formulation of modaf equataons :
APPROXMATEmmonsbwtsn.&t'lommwsxs- |
Introduction to approximate methods for frequiency analysis. Rayle1gh Ritz’

method for vibration analysis. Diagonalization of stiffness, mass and dampmg
matrices usmg orthogonairty conditions. -

UNIT VI
]NTRODUC’I‘ION TO AEROELASTIC STABILITY

Aeroelastic and inertial coupling. Collar’s triangle. Static and dynamlc er
elastic phenomena. Aeroelatic instabilities and their prevention.: W
divergence, control reversal and wing flutter, flutter speed. Aero elastic
tailoring. :

TEXT BOOKS

R.W. Clough and Penzien, Dynamics of Structures.

2004. -

Rao,J.S and Gupta K., Theory and practice ofMechamcal thranons _' S
Wiley Eastern Ltd., New Dethi, 2002. 3

REFERENCES

. Megson, T.H.G., Aircraft Structures for Engineering - Stidents :
Butterworth-Heinemann is an :mprmt of Eisewerl Oxforci 0X2 SDP -;' PN

UK-2007

- Fung, Y.C..An Inrroductzon 10 Theory ofAeroe.’asnczty John Wiley &_._' 5

‘Sons, NewYork, | 984

Timoshenko, S., Vibration Problems in Engineering. John Wlley and. - |
Sons, New York, {987, -

Harris & Creed. Shock and V“branans t}urd edition, McGlaw Hzll Book
Company.

Rao, Singiresu S. Mechanical Vibrations, Pearson Eduéatiﬁﬁ LPE— IR .'
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Singh, V.P., Mechanical Vibrations, thinap:itirRai'and C0.2003 edition.
Grahamkelly, 5., Mechanical Vibrations, TMH 2004 edltion

Gtoover GK., Mechamca[ Vzbranons Nemchancl and Brothels 2{){)1
ed:t:on

Vibrations and Waves MIT sertes 1 987 CBS Pubhshers and DISU lbutm s

Scanlon, R.H., & Rosenbaum, R., Introduction to the Study'of Aircraft
Vibration & Flutter John Wiley and Sons, New York, 1982

UNrr-i o
| INTRODUCTION

Aeronautical Engineering

IVYear B.Tech. AE I Semester

Computers in Industrial Manufacturing, Product cycie CAD / CA _
Hardware, Basic structure, CPU, Memory types, input devices, disp y
devices, hard copy devices, and storage dewces

UNIT-1L
COMPUTER GRAPHICS

Raster scan graphics coordindte system database stlucture for gr
modelling, transformation of geometry, 3D transformations; mathe atics
projections, CE;ppmg, hldden surface remova! :

UNIT-III .
GEOMETRICMODEHING

Requirements, geometric models geometrlc constructlon models ULV

répresentation methods, surface representatlon methods model!mgfacxl]tie e

desired.
UNIT-FV"
DRAFTINGAND MODKLING SYSTEMS

Basic geometric commands ]ayels d:splay control commands edltmg,_:."' 3
dimens:onmg, and sohd model}mg '

UNIT -V _ L

NUMERICAL CONTROL

NC, NC modes, NC elements, NC machine tools structure ot CNC machme )
tools, features of Machining centre, turning centre, CNC Pait Programmmg— B

fundamentals, manual part programmmg methods Computer Aided. Part:
Programming.

UNIT-VI
GROUPTECH

Part family, coding and classification, production flow analysis, advantages
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and limitations, Computer Aided Processes Planping, _Rg;t‘i_e:\z_:a::l__ type and
Generative type, S

UNIT-VO

COMPUTERAIDED QUALITY CONIROL .

Terminology in quality control, the computer in QC. contact inspection
methods, noncontact inspection methods-optical, noncontact inspection

methods-non optical, computer aided testing, integration of CAQE with CAD/:

CaM.
UNIT-VIE . . SN ST T
COMPUTER INTEGRATED MANUFACTURINGSYSTEMS

Types of Manufacturing systems, Machine tools and related equipment,
material handling systems, computer control systems; human labour. in _th‘c_;_r:-'

manufacturing systems, CIM_S__‘beneﬁts_.

i Zimmers, A. & Groover, P, CAD/ CAM, Prentice- Hall India - i

2 Zeid. Tbrahim, CAD/ CAM Theory and Practice, Tata McGraw-Hill,
REFERENCES

Groover, P., Automation , Production Systems '&'_ C ompu_t'_e_ril_n'tégrated“

Manufacturing, Pearson Education.

Groover, P., Automation , Production Systems & Computer Integrated .

Manufacturing, Pearson Education

Lalit Narayan .et al., Compu're.r Alded De'sig'n and Manufacruring. '

" Prentice-Hall India. o T
Radhakrishnan and Subramanian, CAD / CAM / CIM, New Age.

Amirouche, F., Principles of Compurer_Ai_ded Design and

Manufacturing, Pearson. '
 Alavala, CAD/ CAM: Concepts and Applications, PHI | N
‘Séames, W.S., Compiter Numevrical Contiol Concepts and
Programming, Thomson. A

Aeronautical Engineering =
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(57116) CONTROL THEORY- APPLICATION TO FLIGHT
. SYSTEMS\ . . .
X . N

UNIT-X o ' : X

FRQUENCYANDSDOMAINDESCRIPTION. - .~ -~

Dynamical systems- priricipal constituents- input, oittput- prdcess;(ﬁléiﬁ:t)—'_:. :

'CONTROL SYSTEMS. M’dijismf\ic;_"PERFO’RMA&CE{ TIN

block diagram represetitation. Inputs- control'input; fioise: Function'of control : -

-as regulation (hold), tracking (command)-examples. Measure of effectiveness.

Sensitivity of output to control input, noise and system parame'térsi'i‘obusmés's._- S
Deterministic and stochastic control. Confrol .in every day life. The.
“pervasiveness of control in nature. engineering and societal systems, The. -

i.mpo-l-tance-o-fsiudy'Qf'CQnﬁ.Q-i sy S_t(?lﬁ‘ Need fo:S-tﬁ@blé-l.._éffé_étiy e (respon Si".@-
robust control system. ;. Bt

Modeling of dynamical systems by differential equations- SYSteIn parameters.

Examples from diverse fields. First and second order systems, higher order
systems, single input sirigle output syste'ms','_mult_ipl:ciinpl_;f-'_r'ljuIti'pleidi_j_tput

systems- linéar and nonlifiear systems. Need for approximations; Review of -

- linearisation of nonliniear sj'stems-:assiJmptions;'\_fal__idityl Time invariant lincar -

‘systems. LR
Controt system performance- time domain description: output response to
control inputs— imipulse and indicial response- characteristic parameters--

- significance- relation to'system parameters: examples-first and second order

linear systems, higher ordet systems. Synthesis of response to arbtrary input. '

. functions from impulse and indicial response; o

Review of Fourier transforms and Laplace transforms- inverse transfotins- -
significance, applications to differential équations, ‘s’ “(Laplace) doinain
description of*input-output. refations: transfer function representation-
system parameters- gain, poles and zeroes: Characteristic equation--
significance- examples, frequency and damping ratio of dominant poles.
Relation of transfer function to impulse: respone.’ Partial fraction
decomposition of transfer functions- significance:. : L

Frequénby domain. desc‘ri.ption—." frequency response- gain and ‘phase shift-
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sl gmﬁcance representation- asymptotrc (Bode) plots pofar (Nyqurst) plots,
frequency transfer functions. Characteristic parameters- corner frequencies,
resonant frequencies, peak gain, bandwidth- significance. First and second
order systems~ ‘extension to hlgher order systems

UNITIT
I‘EEDBACK CONTROL.

The concept of feedback- feedback as inherent element in nature- phyqrcal
: biological, societal systems, by design in engmeermg systemS« cpen loop
control, closed loop control. Effect of feedback on input output relation,
stability, robustness. Merits of feedback control. Loop gain, feedback gain-
significance: System type, steady state error, error constants- overall system
stability.”Apptication of feed: back in stability: augmentation, control
‘augmentation, automatic control- examples. : L
Composition, feduction of block diagrams of complex systems- rules and
conventions.” Control system: componénts- sensors, transducers,
servomotors; actuators, filters- modeling, transfer functions. Single-input-
single-output systems. Multiple input- multiple output systems, matrix
transfer functions- examples.

Types of control problems- the probleim of analysis, control synthesis, system
synthesis' exarmples- static control of aircraft. Extension to dyhémic control.
System’ identification from input cutput measurements- importance.
Experimental determmatron ‘of system transfer functions by frequency
response measurements. Exampfe

UNITI]I

_ SPECIFICATION OF CONTROL SYSTEM PERFORMANCE
REQUIREMENTS- SYSTEM SYNTHESIS CONTROLLERS-
“COMPENSATION TECHNIQUES . -

Control system performance requirements- transient: and steady: state-
spcc1ﬁcatron— desired input-output refation- speed of response stability,
“accuracy, steady state error; robustness, Relation with system parameters.
Examp!es of first and second order systems. Specifications.in frequency
domain, ‘s’ domain. Contlicting requirements need for cempromrse— scope
for optimisation. The primacy of stability. - i

System synthesis- need for compensation- design of controllérs active,
passive- series, feed forward, feedback controllers.. Proportional, integral,
proportienal plus derivative control- the problem with derivative conirol -

Aeronautical Engineering =

lead, lag, lead-lag, wash-out, notch filters/ netwo s
transfer-functiory; stability, robustnesss rélativ nier
definition, merits, :mplementatrom gam schedul
constramts '

phase margin; gain margin- interpretation, SIgmflcance
pole zero- cancellatron Desrgn of muiti loop feedba '

CONTROL

Appiommatrons to arrcraft transfer functrons eonlxol
review,-Response of-aireraft to pilot’s control:ihputs;
conirol task of the pilot. Flying qualities of aircraft-relatio
function. Reversible and irreversble ﬂight control systems

control
UNIT-V

APPLICATIONOFCLASSICALCONTROLTHE |
DESIGNOFAUTOPILOTS o '

Autopriots purpose, functronmg— mputs hold command,-'track.'-'::

Displacement autopilots- pitch, yaw, bank, altitude and velocity hiold- purpose; - .

relevant simplified aircraft transfer functions, feedback signals, control .

actuators- operation, analysis, performance. Manoeiivering autopﬁots normal- e

acceleration, turn rate, pitch rate commands- appilcatlons

Auitopilot design by: ‘displacement andrate feedback:: lterauve methods |

design by displacement feedback and series PID compensator Zeiglerand

Nichols method. Autopilots viewed as stability augmentors. Robust control..
Typical aircraft autopilots of civil and mrhtary alrcraft- descrlptlon of des:gn
construction, operation, performance -~
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UNIT VI
MODERNC ONTROL THEORY- S'IATE SPACE MODELING AN ALYSIS

Limitations of classical methods of coritrol system moclelmg, analysis and
- design, applied to complex, multiple input multiple output systems. State
space modeling of dynamical systems- state variables-definition- state

equations. The output variable- the ouput equation- representation by vector -

matrix first order differential equations. General form, time invariant linear
systems. Matrix transfer function, State transition matrix- matrix exponential-
properties- numerical solutlon of state equations- illustrative examples.

UNITVII

STATEFEED BACK DESIGN OF Tﬂ\/[E INVARIANT LINEAR CONTROL
SYSTEMS . &

Canonical transformation of state equations- significance- eigénVa!iiés—' feai
distinct, repeated, complex. Controllability. and observability- definition-
significance. Placement of eigen values by state feedback design- numerical
method.for determining feedback gains for mutiple input multiple output

-systems. Need for state variable reconstructlon— the state observer. Illustrative
exarples.. -

UNITVI[[

'OPTIMAL CONTROL SYSTEM DESIGN- LINEAR QUADRATIC
PROBLEMS- APPLICATION TO STABILITY AUGMENTATION AND
AIRCRAFTAUTOPILOTS

Statement of the prob[em~ the objective function- inclusion of cost
constraints- linear quadratic problems— determinaion of feedback gain matrix-
reduction to Matrix Riccati equation. Qutline of the solution. Tllustrative

examples: Apphcatlon to stabllny augmentanon extension to. autopllot
design.: L ISTITT : :

Digital ccint_fol' sy'stéf'né_—_ 'ove:n_:i'ew; advaﬁthges,'di'sadvdnta'gés. o
TEXTBOOKS |

Lo _Kuo B.C Automauc Controt Sysrems Prentlce Hall Ind:a 1992 ISBN
w2 0-87692-133-0.

' "'Stevens B.L.and Lew;s F L., A1rcraft Control and Simulatron John
: 'leey, 1992 ISBN(:471-61397-5..

Aeronautic_;a_l Engingering

- Spl inger, 2003 ISBN 978- 81- 8489—795~

3 Nelson,R.C,, th/ertabzhtyandAL i
' Tata McGraw-Hill, 2007, ISBN: 0- 07-0
4 Yechout, TR. etal. , Introduction toA1rcraftF ht Mechamcs
2003,ISBN !—56347 577-4
REFERENCES -
I. McLean,D., Auromcmc Flzghr Comrol Systems Prentlce Ha!f 1990
ISBN: (-13-134008-0. REE Do
2 Bryson,AE., Control ofAz'rcmﬁand Spacecraﬁ leceton Umverslty
“Press; 1994, ISBN: 0-691-08782:2, G S
Colimson RPG, [nrroducrzon fo Avmmcs Systems second edmon B
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(57117 YADVANCED COMPUTATIONALAERODYNAMICS
PANELIME’IHODS

Basic formulatxon boundary condmons physncal consxderatlons reduct;on
of a problem to a set of linear algebraic equations, aeredynamic loads,

prehmmary consideratiotis: pnor to estabiishmg numer:cal solutlon steps -

toward constructing a numericat solution, Solution of thin airfoil with lumped

vortex filament, accounting for effects of compressibility and viscosity. Two-
dimensional constant-strength singularify elements-sources, doublets and
vortices, Two-dimensional constarit strenigth singularity solutions using
Neumann and Dirichlet boundary condmons constant source, doublet and
vortex mcthods o

' UNI'I‘ |1 B
METHOD OF CHARACTERISTICS
Philosophy of method of characteristics, determination of characteristic lines-
two-dimensional irrotational flow, determination of compatibility equations,
unit processes, supersonic nozzle design by the method of characteristics-

supersonic wind tunnel nozzle, minimum iength nozzles, Domam of
depencience and range of mﬂuence o : :

UNIT-IIT .

NUM.ERICAL SOLUTION OF TRANSONIC SMALL DISTURBANCE
EQUATION 7

Phys'i'cai aspects of transonic flows-critical Mach number, drag divergence
Mach number, area rule, supercritical airfoils, theoretical aspects of transonic
flows-transonic similarity. Derivation of Transonic Small Disturbance(TSD)

equation, finiteé differerice formulation of TSD equation, Murman- Cole

switching/upwinding in supersonic flow regions, boundary conditions,
iterative solution methods for discretized TSD equation

Aeronaitical Engineering

UNI‘I v
NUMERICAL METHODS FOR EULER EQUATION

Flux approach- Lax-Wendroff method, Basic prinei
Flux-vector splitting- Steger-Warming fliux vector spli :
splitting, Upwind reconstruction- evolution- Godunov
method, Roe s flI’St 01der upwmd method

UNIT Vv -‘ '
NUMERICALSOLUI‘ION OF BOUNDARY LAYER EQUATIONS '

Setting up the boundary layer equations- flat plate boundary ayet'éo'lutio'ri‘,:'.:"_"

Boundary-layer transformations- exphcnt and implicit discre 1zatton- solution -
of the implicit difference equations- mtegratmn of the’ contmmty equation T
Boundary layer edge and wall shear stress; Keller—box scherne.

UNIT-VI
TIME DEPENDENTMETHODS-T .
Stability of solution, explicit methods, FTFS, FTCS, FTBS, Lax method-

leapfrog method, Lax method- unphcrt methods— Euler s FTCS Crank N icolson
method.

UNIT-VIX
TIMEDEPENDENT METHODS- I

Description of Lax- Wendroff scheme, MCCormack two step predlctor-.
corrector method, Description of time split methods, Apprommate factor:zatlon :
schemes

UNET- VI

BOUNDARY CONDITIONS

Concept of dummy cells, Solid wall-inviscid ﬂo'o/, Viscous flow, Farfield-
concept of characteristic variables, modifications for lifting bodies, Inlet/
output boundary, Injection boundary, symmetry plane, coordinate cut,

periodic boundaries, interface between grid blocks ﬂow grﬂdlents at
boundaries of unstructured gr:ds ' - '

TEXT B-{)OKS

L. Tannehill, John C , Anderson, Dale &, , Pletcher Richard H..
Computational Fluid Mechanics and Heat Transfer Second Ed]tlon
Taylor&Franus 1997
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Chung, T. G., Computational Fluid Dynamics, Second Edition,
CambridgeUniversityP;'ess, 2010 o eanelmer
I - Katz, Jo.sézph and Plotkin," Allen;, Low-Speed Aerodynamics, Second
' Edition, Cambridge University Press, 2006. )
Anderson, I. D., Modern Compressible Fluid Flow McGraw Hill, 1982.
Anderson, J. D., Fundamentals of Aerodynamics, Fifth Edition, Tq'ta
MeGrawHillL 2010 - oo
- Anderson, J. D, chmpurdri()nal Fluid Dyhamics; McGraw Hi_ll:'
* Rathakrishnan, E., Gasdynamics, Prentice-Hall Tndia, 2004 .
I.Jz'.mey,. .C;.'-B-., .Comburarional Gasdynamics; Cambridge University
Press, 1998 _ - o BT
Schlichting, H. and Gersten, K., Bo_:,q;d_’a_rjf-_pqyer_ Thfzo_n’_, Springer,
._ Blazek, .3.,_C(')I.n}mmr;'(.)ﬁal.Fl’ﬁid’ D};nainic:?&:' P:_i"t_'.(.u_?”.ip.'.fes and
" “Applications, 2nd Edition, Elsevier, 2007
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(57118) FLIGHT SCHEDULING AND OPERATIONS (RLECT

N S
NETWORK FLOWS AND INTEGER PROGRAMMING MODEL S

Compilexity of airline planning, operations and dispatch- need for optin

role of operations research and simulation. Networks- definitions. etwo
flow models- shortest path problem, minimum cost flow problem, maximum
flow problem; multi-commodity problem. Inte ger programming models- set
covering/ partitioning problems, traveling salesman problem- mathematical

solution. Solution by simulation.

formulation- decision variables, objective function; constraints; methods of - -

UNIEIE

FLIGHT SCHEDULING B . RS
Significance of flight scheduling. The route s"y'st'em of me'airiine's'#'pointit"of -
point flights, hub and spoke flights. Schedule construction+ operational | -
feasibility, economic viability. Route development and flight scheduling: .~
process- load factor and frequency- case study, _ Cee
Purpose of fieet assignment. Fleet types, fleet diversity, flest availability-
performance measures, Formulation of the fleet assi griment problem- decision

variables, objective function, constraints, solution. Scenario analysis; fleet
assignment models., '

dEv
AIRCRAFTROUTING

‘Goal of aircraft routing- main;enance requirements, other constraints. Routing - -

cycles. route generators.-Mathematical models of routing- decision variables,
objective functions, alternatives, constraints- flight coverage and aircraft
available. Example problems and solutions, o - : ‘




2010-2011

CREWANDMANPOWER SCHEDULING
" Crew sChédlil'ing process- significance. De_\".'e}'opmeﬁt of crew paifing- pairing
 genérators- mathematical formulation of ciew pairing problem- methiods of
solution. Crew rostering- rostering practices. The crew rostering problem-

formulation, solutions. Manpower scheduling- modelmg formulation of the o

problem, solutions.
UNET-VI
GATEASSIGNMENI‘ANDAIRCRAFI‘BOARDINGSTRATEGY

Gate asmgnment» SIgmflcance- the problem— levels of handimg passenger
ﬂow distance matrix- mathematical formulation, solution. Common strategies
for ¢1rcraft bomdmg process, mathematlcal model, mterferences -modei
descnptzon atsle interferences... . : IRERR L

UNITV!I

AIRLiNE IRREGULAR OPERATION, DISRUPTION OF SCHEDULE
ANDRECOVERY

The problem statement, the time band approx1mat10n model- formulation of
the problem- the scenarios- solution.

UNIT-VIT

COMPUTATIONALCOMPLEXiTY CASE STUDIES OFA]RLINE
OPERATIONS AND SCHEDULINGAND SIMULATION

Complexity theory, heuristic procedures. Case studies of aitline operatiot

and_ scheduling- study through simulation modeling- use of aV'uIabEe
software, :

TEXTBOOK :

t Bazargan, M., Airline Operations and Scheduting’, 2“" edn Ashgate

Publishing Ltd, 2010.
REFERENCES

~Belobaba, P.; Odoni, A Bamhart C. ‘The Global Alrlme Industry .

~ Wiley, 2009,

Wu, ChenguLﬁng, "'AirIir.le.Opére{t'ions and Delay Maﬁagefnent?,..

Ashgate Publishing Ltd,.2010.

Aeronautical Engineering =

3.

. Wensveen, J.G., “Air Transportation: AManage

o "edn AshgatePubhshmthd 2007.

' Ahu;a R.et al ‘Netwq:kFiows-Theory, Aigonthms anclA'

Prennce Hall, 1993.

2 Yu G Operatmns Reqearch i _Air ine’s’. I'n'dLis"tr'y’

Publlshers 1998,

R o
www.mrlmestechnology.net N
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(57119) MECHANISMSANDMECHANICALDESIGN(ELECTIVE I
UNIT-I-

Elements of links — classification - rigid link, flexible and fluid link. Types of
kinematic pairs - sliding, turning, :

rolling, screw and spherical pairs. Lower and higher pairs, closed and open
pairs. Constrained motion —

corﬁpietely, partially or successfully constrained, and incompletely
constriained.

UNIEIN

Mechanism and machines — classification. Kinematic chain, inversion of
mechanism, inversion of quadratic cycle. Chain — single and double slider
crank chains. Exact and approximate straight line mechanisms - Peaucellier,
Hart T. Chibichef, Pantograph.

UNIT-1II

KINEMATIC ANALYSIS OFMECHANISMS

Ve1001ty and acceleration. Motion of link in machine — determmatmn of
velocity and acceleration diagrams —

graphical method. Application of relative velocity method for four bar chain.
Analysis of slider crank chain for displacement, Velocity and acceleration of
sliding — Acceleration diagram for a-'given mechanism, Kleins construction,
Coriolis acceleration, Determination of Coriolis component of acceleration.

UNIT--1I
PLANE MOTION OFBODY

Instantaneous centre of rotation, centroids and axodes - Refatwe motion
between two bodies — Three centres in line

theorem ~— Graphlcal determination of instantaneous ceantre, diagrams for
simple mechanisms and determination of angular velocity of points and links.

Aeronauticﬁl .'I*Z:'ri'giﬁeéfmg
UNIT-IV
GYROSCOPIC MOTION- P RECESSION

The gyloscope tree and re‘;tramed- workmg plmmple- the free gyro rate

| gyro, integratinig: gyro ds motion theasuring imstruménts: Effect of precession;

- on the stability of vehicles- motorbikes, automobﬂes airplanes and ships. -
Static and’ dynamic forces generated dye to in precession in rotatmg'_' :

: me(,hcum.ms 5
UNIT-V B
CAMSAND FOLLOWERS

-Cams and followers- definition, uses - types~termmo]ogy Types of fo“OWer e

‘motion- uniform velocity, simple harmonic motion and uniform aéceleration.
Maximum velocity and acceleration during outward and return strokes. RoHcr{
follower, circular cam with straight, concave and convex flanks. i

“ondition for correct steering — Davis steering gear, Ackerman’s' steermg- N j :
‘gear— Velocity ratio, Hook’s Joint— single and double Hooks joint- unwersalz R
‘coupling- applications.

GEARSAND GEAR TRAINS |

Introduction to gears- types, law of gearing. Tooth profilés- specnflcatlons -

classification- helical, bevel and worm gears, simplée and reverted gear tram ;
epicyclic gear trains- ve]ocuy ratio or train value ' '

Foul bar mechanism, Freudenstein equation. Precession point synthesis, -
Chebyshev’s method structural error '

Theory of Mechanisms and machines, Amithab Ghoshi and Asok Kumar: -
Malik, East West Press Pv.LTD-2004. '

Mechanism and Machine Theory, JS Rao and RV Dukkipati / NewAge :
- 1996. :
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Theory of Machines, Dr Jagdish Lai, JM Shaw . % -~

Theofy of Machines, Abdulla Sharif, Dhanpat Rai, 087,
 Theory of Machines; PL Ba'lléricy,_K{mf!ﬁa Publishers; 2003.

“Theory of Machines Through Solved Problems, JS Rao / New Age -
Mechanical engineering and design, J.E.Shigley and CharIes.R.Miséh_ke,
TMH, 2003. " '

Aeronautical Engineering
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 (57120) THEORY OFELASTICITY. .
INI'RODUCI'IO_N_ _ S o
Elasticity — r_mtatibn for forces and stress components-of stresses
components. of strain - Hooks law. Plane Stress and: plain‘strain analysi
plane stress - plane strain- differential equations of equilibrium - bouridary
cquditions - compatibility equations —stress functior - boundary. condition
TWO-DIMENSIONAL PROBLEMS- [ _

Two dimensional problems. in rectangular co-ordinates-solution b;
polynomials - Saint-venant’s principle-- determination: of displacement

bending of simple beams-application of Fourier: series methods fot: two
dimensional problems - gravity loading. _ SR

b

TWO-DIMENSIONAL PROBLEMS-1I

Two dimensional problems in polar coordinates - stress distribution: . -
symmetrical about an axis - pure bending of curved bars - strain commponents -
n polarcoordinates — displacemants - displacement for symmetrical stress:

 distribution - simple symmetri¢ and asymmetric problems - general solution

f two-dimensional probtem in polar coordinates - application {_)f_ general, :
olution in polar coordinates. - B

THREEDIMENSIONALPROBLEMS ..~ e

Analysis of stress and strain in three dimensions - p_rincipal_ stre_és - stress -
ellipsoid - director surface - determination of principal stresses - maximum - -
shear stresses - homogeneous deformation - principal axes of strain‘fotation. ;
General theorems, : T
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GOVERNING EQUATIONS

determination of displacement - equations of equilibrium in.t'erms of
displacements - principle of superposition - uniquene:_ss of solutions - the
_ teciprocal theorerm. e sE s e SRRNEE

INIE-VI

TORSION

sections - other elementary solution - membrane analogy - torsion of
soap films in solving torsion problem --hydro dynamical analogies - torsion
of shafts, tubes, bars etc.- . :

UNFEVI
BENDING W
Bending of prismatic Bars: Stress function - bending of cantilever - circular
problems by soap film method - displacements

- UNIT-VIE '

PLASTICITY . :
Theory of plasticity: Introduction - conc'ept.s' and assum"ptions’ - j}ié!:d" ériteria._'
TEXTBOOK S RS N

| L | Timoshenko. SP énd Goodier, IN., Theory ofElasticity,'Tata McGraw .

Hill. : _ - _

. - Chakrabarty, Theory ofPlasticiiy; Mchaw;Hi]l Publications.

2 Fung, Y.C.. An Introduction to the T_h_gory of Aero_elast_i(_:ity, Dpvfe}'
Publications. ' o s

" Gurucharan Singh, Theo'ry_of E[a;ricr'ty: L
4. Sacihu Singﬁ; Thebry of El;isticity, Khanna Publications;

3 Diffefentia[_equations-01" equilibrium - cox_idit_i_(_)ns of compatibility -,

Torsion of prismatic bars - torsion of prismatic bars - bars with elliptical cross -

rectangular bars-solution of torsional problems by:energy method - yse of -

cross section — elliptical cross section — rectangular cross section - bending -

Aeionautical Fingineering —ie ———— s
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(57121) SPACE MECHANICS

Al

BASICCONCEPTS .

“ The solar system; comiets and meteors. Kepler’s faws at
 gravitation, concept of celéstial sphiere; vernal quinox; eclipti

‘systems= ECT system, geographic coordinate. System. azimuth-al¢
“coordinate system, ecliptic systen, Tirne systems- sideréal time; mean'sola
time, Julian date, universal time, ephemeris time,
UNIEIT Lo .-
TWO-BODY ORBITALMECHANICS =+

N-body problem two-body problemm- simplifying asstimptions. I
‘relative motion. Conistants 6f the motion: Conservation of angular omenituim
- Trajectory- equation, elliptical orbit- geometry of the ellipse, period:of an

elliptical orbit, circular orbit, parabolic orbit, hyperbolic orbit. Geomietry of
the hyperbola, hyperbolic excess speed. Orbital sleierts. -

quations of:

ow altitude earth orbits: effect of orbital altiude o satellite life times, direct
ascenit to orbit, pertirbations of low earth orbits duc 5 the oblate shape
he Earth. High altitudé edrth orbits- the synchronous satellite, facnching a.
high altitude satellite. Tn<plarie ‘orbit changes- adjustrent of pei"igee_-'and.__
pogee height, Hohmann transfer, general coplanar transfer between cir'_cu_!ar_. :
orbits, Out-of plane orbit changes-simple plane change. . 0

'ORBITPERTURBATIONS

General overview of orbit perturbations, Earth giavity harmonics, luniisolar
gravitational attractions, solar radiation pressure effects, dtmospheric drag -
effects, tidal friction effects and mutual gravitational atiraction: earth’s .
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i 'oblateness {J, }effects critical inclination, Sun~synchr0nous orblts T effects
§5 and frozen orblts Earth’ s trlaxmi:ty effeus ancl eaet weqt qtatlon keepma

BALLISTIC MISSILE TRAJECTORIES

'The general ballistic missile problem- geometry of the tra}ectory, free flight
~“range equations, flight path angle equation, maximum range trajectory, time
. of free flight. Effect of launching errors on range- effect of lateral displacement
: of the burnout point, cross range error due to incorrect launch azimuth,
. effect of down range displacement of the burnout point, errors in burn-out
_ﬂzght path zmgle down range errors caused by incorrect burnout height and
. in correct speed at burnout. The effect of earth rotation- compensating for

~ the initial ve_lomty of missile due to earth rotation, compensating for movement
of the target due to earth rotation. '

S UNIT-VI
- RESTRICTED THREEBODY PROBLEM -

: Introduction, equations of motion, Lagrangian points, stability of the _'

Lagrangian points, Jacobi’s integral, accessible regions.
UNTEVID
N '_'LUNAR TRAJECTORIES

The Earth-moon system- orb1tal eiements of the moon, sump!e Earth'Moon
“trajectories- some simplifying assumptions, time of flight versus injection
" speed, minimum energy trajectory, miss distance at the Moon caused by

“injection errors. The patched conic apprommauon geocentrtc departure orbit,

_conditions at the patch point, selenocentric arrival orbit. Non-coplanar lunar

'ajectouesmsome typical constraints on lunar trajectories, determmmg the

By geocentric sweep ang!e Selecting an acceptable launch date.
INTERPLANETARY TRAJECTORIES

 Patched:conic approximation-heliocentric transfer orbit; phase angle at
departure, escape from the earth’s sphere of influence; artivaf at'the target
.fplanet effective collision cross-section. Locating the planets- launch

. ;oppouumty synodlc perlod tra]ectoly type. md class, ephemeris calcuiahons

“Non- coplanar mterplzmetary tr aje(,torles Grdwty -assist manoeuvre. Fast

3 mterplanetary trajectories.

Aeronautical Enginieering se==

TEXTBOOKS

I Bate; R.R.; Mueller, D.D."and White " IE Funa'amentals of' =

Astrodynam:cs Dover Publications Inc., NewYork 1971

Chobotov VA ed, Orbztal Mechamcs 3rdedn AIAAEducatlon Serles e
2002

Wlese] WE. Space ?zghtDynamtcs 2““ edn McGrawlell NewYork :
. 1995, '

Hale, BT, Infrodiction to Space thhr Prentice Hail 1994

Selters. J.X., Understanding Space: ‘An Inrroducnon to Astronaut:cs
2™ edn., McGraw-Hill, 2004.

Cornelisse, J.W. RockerPropulszon and Spaceﬂ;ghtDynam;cv Pltman :
Publlshmg 1979 :

Va[lado D A ' Fundamemals ofAsrrodynamzcs and Applzcattons 2"d '
edn;; Mictocosm, Tnc, 2001

Brown, C.D.; Spacecraﬁ‘ Mzsszon Deszgn 2"“ edn AIAA Educatron e
Series, 1998. = e
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(57 122) EXPERIMENTALAERODYAMICS
(ELECTIVE-ID

IV Year B.Tech. AE. I Semester

UNIT-1
AERODYNANHC EXPERIMENTS- HIS'I‘ORY MODELTESTNG

Forms of aemdynamlc experiments- observation, measurement objectwes
History, means. Modet testing- wind turmel prln(:lpies scaling 1aws, scale
parametes mgmf icance.

UNILT
WIND TUNNELS- TYPES, APPLICATION

Wind tunnels- low speed- types, description. High speed tunne}s- transonic,
- supersonic; hypersonic, shock tubes, special tunoels- low turbulence, high
Re, environmental, automobile- function, distinctive features apphcanon
' Ma;or wmd tunnel fac1ht=es— descrtptlon detalls

UNITIH

LOW SPEED WIND TUNNELS- CONSTRUCTION, COMPONENTS .

PERFORMANCE

ILow speed wind tunnel- principal components- wor kmg section, diffuser, .
‘corners, turning vanes, fan, straighteners, honeycombs, screens, contraction -
“¢one. fan, motor- function, description, design requirements, constraints,

construction, performance- loss coefficients. Wind turinel perfoxjnapce— flow:

- guality, power losses.

UNIT-1V

- WIND TUNNEL CORRECTIONS

Wind tunnel corrections. Sources of inaccuracies- bouyancy, solid !Jlockage,
wake blockage, streamline curvature- causes, estimation, correction. Total
correction on airspeed, dynamic pressure, zero lift drag.

UNIT-V

LOADMEASUREMENTS—WINDTUNNELBALANCES

Load measurements- wind tunnel balances, types, descrlptmn, application.

Aeronautical Engineering

UNIT-VI
FLOWMEASUREMENTS- INSTRUMENTATION

Steady and unsteady pressure measurements and various types of pressure
probes and transducers, errors in pressure measurements; measurement of
temperature using thermocouples, resistance thermometers, temperature
-sensitive paints and fquid crystals: measurement of airspeed, flow direction,

boundary layer profile using Pitot stan tubes, 5 hole probes, total head

rake- function, working principle, types, details ot destgn and constructlon
use.

FLOWIVISUALISATIONTECINQUES _
Flow visualisation- need, types- tufts, china c]dy, oil film, smoke- working
principle, description, setting up, operation, observation, recording,

mterpretation of imagery, relative merits, applications. High speed flows-
optical methods- shddowgraphy, Schleiten; mterferometry

UN[TV]]I--

MEASUREMENT OF VELOCITY-HOTWIRE ANEMOMETRY LASER
DOPPLERANEMOMETRY, PARTICLE - IMAGE"
VELOCIMETRY -OVERVIEW =

Hot Wire Anemometry, Laser' Doppler Anemometry, Partcle Image
Velocimetry- working principles, description of equipment, experimental setup,
settings, calibration, measurement, data processmg appi:catlons

TEXT BOOKS
Low Speed Wind Tunnel Testing, Barlow, J.B., Rae, W.IL, Pope A
Wiley 1999.

High Speed Wind Tunnel Testing, Pope, A. and Goih K1, Wiley,1965.

Yang, W.I., Handbook of Flow Vsualzzanon 2nd. edmon Taylor and
Francis, 2001.

REFERENCES

Bradshaw, P., Experimental Fiuid Mechanics, Pergamon Press, 1970.

Goldsteim; R.J., (Bd.) Fluid Mechanics Measuremenrs Taylor Francm
Washington 1996. 84.

.Tropea C., Yarin, A. L., Foss, J. K., Handbook ofExpertmental Fluid
Mechanics, Springer, 2007.
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(57123) NUMERICAL METHODS
(ELECTIVE-1D) '
UNIT-Y _
ROOTS OFNON L[NEAR EQUATIONS
Solution of Algebraic and Transcendental Equations: Introduction — The
Bisection Method —The Method of Fals,e Posmon The Iteranon Mcthod -
Newton-Raphson Method.
Unit- 1
SOLUTIONOF LINEAR EQUATIONS

Existence of solution — Gauss Elimination method = Gauss elimination with
Pivoting Gauss Fordon Method- Il conditioned: systems — Jacobi iterative -

method — Gauss Seidel Method -- Convergence of Iterative methods. .
UNIF-II .

IN'{'ERPOLA'I‘iON . -
Introduction- Errors in Polynomial Interpolation = Finite differénces- Forward
Differences- Backward differences — Symbolic relations and separation of
symbois 'Difference Equatlons - Differences of a po!ynom:ai Newton’s
formulae for interpotation —Inteipolanon with unevenly spacecl points-
Lagrange’s Interpolation formula. - Cubic spline.

UNIT-IV

LEAST SQUARES METHOD

Linear, Non linear and curvilinear curve flttmg Multlp]e linear regre%smn
UNIT-V

NUMERICALDIFFERENTIATIONANBMEGRATION

Numerical differentiation and integration Trapezoidal rule, s;mpson s1/3 rule
and 3/8* rule. : :
UNIT- VI y

NUMERICALSOLUTION OF]NI'I'[ALVALUEPROBLEMSINORDINARY
DIFFERENTIALEQUATIONS

Nurnerical solution of ordinary differential equatlons- solutzon by Taylor’s
series- Picard’s method of successive approximations- Euler’s method-

Aeronautical Engineéri’ng _

_ Runﬂe Kutm Mcthods uPredtgtnr-conectm methods A

method,
UNIT: VII
BOUNDARY VALUES & EIGEN VALUE PROBLEMS

Shooting. method, Finite dlfference method and sol\u.nc.
problems, power method.

UNIT-VIIE
SOLUTION OFPARTIAL DIFFERENTIAL EQUATIONS

Classification of partial differential eqmtaon ~Finite difference method oF
Eitipti¢ equations, Laplace- equations — Lezbmann § iterative met,
Parabolaic equations — Soldtion of heat equatlon (one d:mensnonal)

TEXTBOOKS _ o SRR '
1 Balaguruswamy E. Numencal Metkodr Tata~— McGraw Hl!l e
2 Sastry, S$.S., An Introduction to Numerical Analysis — PHI I.ﬁarrimg .
3 lain, Iyengar & Jain, Numerical Methods.
REFERENCES

Armugam S.et a] , Numerical Methods Sc1tech

Aitkinson, K.E.. lnrroa'uctzon to Numerzcal Analysxs Wlley
Publications.

Scarborough, NumencalAnalys:s Oxford IVH D
Gupta, R.S., Elements ofNumencalAnalyszs Mthllan
Grewal, B.S., Higher Engineering Mathematics, Kharna Publications,

A
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(57124 AIRCRAFT MAINTENANCE ENGINEERING

IV Year B.Tech. AE. I Semester

UNIT-I
NECESSITY TODOMAINTENANCE

Definition of maintenance. role of the engineer, role of the mechanic. fwo
types of maintenance, reliability, redesign, failure rate patterns, other
maintenance considerations, establishing a maintenance program, Geoals and
objectives of maintenance, Discussion of the five objectives

UNIEIE o . _
DEVELOPMENT OF MAINTENANCE PROGRAMS

Maintenance Steering Group(MSG) Approach, Process-Oriented
maintenance, Task-oriented maintenance, Current MSG process-MSG-3,

- Maimntenance program documents, maintenarice intervals defired, changing
basic maintenance intervals, maintenance program coritent -

UNIFIH

AVIATION INDUSTRY CERTIFICATION BEQUIREMENTS AND
DOCUMENTATION FOR MAINTENANCE

Aircraft certification, detivery inspection, operator certification, certification
of personnel, aviation industry interaction; Types of documentation.
manufacturer’s documentation, regulatory documentation, airline generated
documentation, ATA document standards, closer look of TPEM

UNIT-EV

REQUIREMENTS FOR AMAINTENANCEPROGRAM AND
MAINTENANCEAND ENGINEERING ORGANIZATION

Objectives of a maintenance program, Outline of aviation maintenance
program, surnmary of FAA requirements, additional maintenance program
requirements; Organization of maintenance and engineering, organization

Aeronautical Enginicering

siructure, M&E organization chart, general grotiping
Functions-technical services, aircraft maintenanée; overh

maintenance program evaluation directorates, summary of mag
organization structure and TPPM, variations frdfn the tupic

UNIT-V
TECHNICALSERVICES

L ?.N. o
Engmeermg: makeup of engineering, m
engineering department functions, engin
Production Planninig & Control-forecasti
production control, feedback for planﬁihg-, organiza
Technical Publications-functions of technical publi,
libraries, controi of puincﬂtions,'docufﬁent'.dxstri
Training—organization,_ training. for. aviatio;
manufacturer’s training courses, other i
Computer support-airlines uses of computers -

Line Mainténahce(bn-aircraft)—makeup of lifé mainteninc
control maintenance, maintenance control centre ré ponsibilitie
line maintenance operations, aircraft logbook; ramp an te

other line maintenance activities, line station dctivities
requirements, morning meeting; Hangar M

organization of hangar maintenance, problem areds in b gai
mai_nten'ance_- support shops, ground support:éq'u:pmen "
Maintenance overhaul shops(off—aircraft)-or'ganiz

of overhaul shops, = - ' o

Shop (-iata collection; Material support-organization and function.of ma
material directorate, M&E support functions - : '.

UNIT-VII
OVERSIGHT FUNCTIONS

Quality Assurance-requirements for QA, quafity'.éi_u_d ts, ISO'9 ()qua]:ty
standard, tecl?mcal records, other functions of Q Juality Cbht‘rbféq'u&]ity. :
control organization, FAA and JAA differences, QCinispector qualifications, .
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basic inspection policies, other QC activities: Reliability-definition and types
of reliability, elements of a reliability program, administration and management
of reliability program; Maintenance Safety-industrial safety, safety
regulations, maintenance safety program. general responsibility for safety,
general safety rules, accident and injury reporting

UNIT- VIl

HUMAN FACTORS IN MAINTENANCE, ART AND SCIENCE OF
TROUBLESHOOTING

antcma[m dnd qy%lems apploach syqtcms CHEIE‘ICCTH]E deﬁnmon sysiem
interface control! @ystem optimization: Human factors dehnmon human
factors and' systems’ efiginess ing, goals of the systermn and sorls of the
user. deqmunq For-the himan intetface, haman factors in maintenance,
humin factors responsibilities, safetyy Three Tevels of froublé shaoting,

knowledge of maffunctions’ knowledge is power, building your own

knowledge hase, understanding the sequence of events:’ eight basic
concepts of troubleshooting

TEXTBOOKS

Ki_nnisqn, HA., Aviation Mainrenance Management, McG:’aw—_HilL

: McKmley RX L Bent RD Malrzrenance arief Reparr ofAerm*pace
: Velucles‘ Nor! throp Institute of 'iechnology, McGraw Hill; | 967
Fnencl CH AzrcmﬁMamtenanceManagement Longrmn }992

“Kroes, M., Watkins, W, and Delp, E Aircraft Mamrenance and
Repair, Tata McGraw-Hill, 2010,

“Patankar, ML.S: And Taylor, J.C:, Risk Management and Ertor
Reduction in Aviation Maintenarice, Ashgate, 2004, ISBN(-7546- -
£941-9.

Aeronauttcai Engmeermg

JAWAHARLALNEI{RUTEC}HVOLOGICALUNIVERSITYHYDERAE
IVYearB Tech AE ISemester e L g .

(57629) COMPUI‘ATIONALSTRUC TURES LAB :

2 Introductlon fo"the features and app!:catton of any éne 0

professional:software employed in modeﬂmg and anaiyms of atre
structures., A

MODELING;ANALYSIS ﬁVIAXIMUMSTRESSES D .

EFLE
CODE DEVELOPMENT, OFSTRUCTURAL ELEMENTS U%‘;E?{NS) ND
ARBITRARY STATIC LOAD ADING- VALIDA'HON OF SOLUT!ONS :
WITHPROFESSIONALSOF TWARE

3. Bending of uniform cannlever beams

4. Compressive strength of rectangular stiffened plaﬁ'e panels'.-'o'f '
uniform cross-section. |

Shear and torsion of stiffened thin walled open and cIosed sectrons. 5
Staucaﬂy mdetermmate trusses

Free v1brat10ns of umform cantllever beams determmation of naturai
frequencies and mode shapes.

MODELINGAND ANALYSIS OF SIMPLE AIRCRAFI C
USINGPROFESSIONAL SOFTWARE - - OWONENTS

8. - 3 dimensional landing gear trusses,
9. Tapered wing box beams.
10.  Fuselage bquheads
Suggested soft wares
ANSYS
NASTRAN
FATRAN
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(57630) COMPUTATIONALAERODYNAMICS LAB

Introduction to any one of the suitable software employed in modelling
and simulation of aerodynamics problems.

. Solution for the following equations using finitg difference method
(Code development): : e
i) One-dimensional wave eqﬂation u;sing'expfi(.:it method of Lax.
i) One-dimensional heat conduction equation using explicit method
Generation of the foﬁowing grids (Code development):
i} Algebraic grids
1) Elliptic grids
6,7,8,9,10. Numerical Simulation of the following flow problems using
commercial software packages: SR

) Flow over an airfoil L
' .ii').'.Shpé'rsonic flow over a We&ge_ :
iii) Flat plate boundary layer
iv) Laminar pipe flow
v) Flow past a cylinder
Suggested Software:
FLUENT
CFX
MATLAB

Aeronautical Engineerifg === — = 77
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(58089) AVIONICSAND INSTRUMENTS

. o LE 2 -
AVIONICS TECHNOLOGY - X

Evolution of electronics. The nature of micro electronic devices- processors,
memory devices. Introduction to avionics- systems integration— need- data
bus systems — MIL STD 1553 bus system, ARINC 429 / ARINC 629 bus
systems, optical data bus systems. Integrated modular avionics architecturés
- commercial off the shelf systems. Avionics packaging. -« .o o e i

UNIT-1I : : B i
AIRCRAFTINSTRUMENTATION- SENSORSANDDISPLAYS
Air data seﬁsors,--ma@etic sensing, inertial: sén'sing,i radar. sensors. The
electromechanical instrumented flight deck, early flight deck instruments,
attitude direction indicator; horizontal situation indicator, altimeter, airspeed

indicator. Advanced flight deck display system architectures, display systenis,
display media, future flight deck displays.

COMMUNICATIONAND NAWGATIQNAIDS _ _ e

Radio fi‘equency spectrum, cdmmunication. systems, HF. VHE: satellite
commuunications. ATC transponder, traffic collision avoidance. system
Navigational aids. Automatic Direction Finding, VHF Omni Range, Distance:
Measuring Equipment. TACAN, VORTAC. Sateilite navigation systems —

the GPS. Instrument landing system, transponder landing system, microwave
landing system. Hyperbolic navigation systems.

UNIT-IV

NAVIGATION - _ o L

Basic navigation, radio, inertial navigations,: satellite navigation- GPS,
differential GPS, wide area augmentation systems, local area augmentation
system, GPS overlay programme. Integrated navigation, sensor usage. Flight
management system( FMS). FMS control and display unit. Lateral navigation,
area navigation, terminal navigation, vertical navigation, four dimensional
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navigation, full performance based navigation. FMS procedures Standard
terminal arrival routes: EL.S approach. - - : :

UNIT-V
FLIGHT CONTROL SYSTEMS

Interrelationships of flight control functions. Flight control frames of
reference. Flight control actuation. Flight control and monitoring
reguirements. Fly-by-wire (FBW) systems. Airbus 1mp1ementat10n Boeing
implementation. Example: Boeing 777 flight control system. Autopilot flight
director systems. Autopilot modes. Integrated autopilot systems. Autotand
system. Airbus -380 FBW. thht data recorders

UNIT-VI
FUTURE AIRNAVIGATION SYSTEMS

Terrain awareness and warning systerr (TAWS). Ground proximity warning

system (GPW) and extended GPW (EGPW) The aims of air traffic
management. ‘Future 1mprovements in air traffic management Improvements
in: communications. — air-ground data link, air-ground SATCOM
communications. Improvements in navigation performance. Actual navigation
performance, required navigation performance. RNAV standards, path
definition erreor.

UNIE-VI
MHJI'I‘ARYAIRCRAFI‘ ADAPT. ATION

Avionic and mission system interface- navigation and flight management.
Navigation aids, flight deck displays, communications, aircraft systems.
Applications — personnel; material and vehicle transport, air-to-air refuelling,
maritime patrol, airborne early warning, ground surveillance. Electronic
warfare- — the EW" Spectrum, electronic support measures, etectronic
countermeasures, electro-optics and the infra-red. ' :

UNIT-VIII
AIRBORNE RADAR, ASTRIONICS - AVIONICS FOR SPACECRAFT

Propagation of Radar waves- functional elements of radar- antenna-
transmitter. Types of Radar- Pulse Doppler- civil aviation applications, military
applications.

Attitude determination & control of spacecraft magnetometers, sun Sensors,
star trackers arth and horizon sensors. Command and te]emetry systems

: ;'_ I, Seabndge AL & Jukes, M., Military Avionics Systems
; (Aermpace) Wiley, 2006 ISBN- 50 04700 £6329, ISBN FFe
o 97804700E6329 '

: .'ded(eton DH (Ed} Awomcv Syvtmm Lonoman Sclenuf:c &.-
“Technicak; 1989 ISBNO 582- 01881 l

REFIRENCES -

Kayton, M., & Fried, W.R, Av:omcs Nawgarzon vafemv Wliey, 199_
ISBN0-471-54795-6. N

. Helirick, A, Prmcrples af Avionics. Avionics Commumcat]om Inc
§ Lee'ibuig 2000 VA20177,USA,ISBN 1- 885‘544—10 o :

Moir, . and Seabrldge A Aucmfr Sy?fems Mechmucal Elecrrrcal'

and Avionics Subsystems Integration, AIAA E‘ducatlon Series, AIAA
2001, ISBN [-56347506-5.

Harris, D., Ground Studies for Pilots: F. light Tns fnuﬁe:.r;t.sic'zu'cfz.’ Aur.o.;ﬁﬁﬁc )
Flight Conrrol Sysremv 91xth ed1tzor1 BlackWell Smence 2004 ISBN Ov ]
632059516,

Henderson M. F.; Aircraft Insrrumems & Avmmcc for A &P .:.
Technicians, Jeppesen Sanderson Trammo Products 99% ISBN O- -
89100-422-X. :

“A:vio'qi'c's' Systems-'; Operation &“Mai'ntér'taﬁc’e.“E994,"Wasson, W
Jeppesen-Sanderson Training Products; ISBN 0-89100-436-X

Pallett, EH.J, Aircraft Instriments & Imegmred Systems [996
Longman Scientific & Techmcal
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(58090) ATRPORT PLANNING AND OPERATIONS
(FLECTIVE-II}
UNIT-1

AIRPORT ASAN OPERATIONALSYSTEM

Private airports and public use airports, commercial service airports and
primary commercial service airports, general aviation airports, reliever airports.
Hub classification- large hubs, medium hubs, small hubs, non-hubs.

Components of an airport- airside, landside. Airport as a system- function of
the airport- complexity of airport operation.

UNIT-I- o

AIRPORT PLANNING

Airport system planning, airport master plan, airport layout plan- forecasting,
facilities requirements, design alternatives. Financial plans, land use planning,
environméntal planning.

UNITIH

GROUND HANDLING

Passengel handling, ramp handling- aircraft ramp servicing, ramp layout.
Departure control. Division of ground handling responsibilities. Control of
ground handhng efficiency.

UNIREV
BAGGAGE HANDL]NG

Baggage operations-operating characterlstucs of ba geage hand]mg systems-
inbound baggage system, outbound baggage system-operating performance-
organizing for the task.

UNIT- v
PASSENGER TERMINAL OPERATIONS

Functions of the passenger terminal, philosophies of terminal management.
Direct passenger services, airline related passenger services. Airline related
operational functions. Governmental requirements-non-passenger related
airport authority functions, processing very important persons. Passenger

CUNCE VI§

"TEXT BOOKS

' REFERENCES

'Acr‘c}naut_ica_l. Engmeermg' R e g

: mfmmatmn’systems Spate components and adjacencres« aids'to ciiculation-
hubbmg cons1deratlons

' UNETVI
CARG O GPFRAHONS

v c‘a'rgo miarket- expandmg the mgvement. Flow through the cargo terminal-

unit loading devices.-Handling within the terminal-Cargo apron operation-
Computez isation of facilitation-Examples of modem cargo desxgnq erzﬁht
opm atlons for the integrated carrier.

AIRPORT TFCI INICAL SERWCES

Scope of technical services- air traffi¢ control- te!ecommunlcatlons:.
meteorology- aeronautical information.
UNIT-VHE

AERPORTACCESS

Access as part of airport system- access users and modal choice, actéss
Interaction with passenger terminal operation, access modes- i n-town and
off-airport terminals, Factors affecting access moc!e cho:ce

L. Wel]s AT and Young S. B Azrport P!anmng and Managemem 5”‘. |
edn, McGraw-Hill, 2004. S

Ashford, N., Stanton, H. P. M. and Moore: CiA. Azrporr Opemfmm
McGraw-Hill, 1997,

b

I, Kazda, A, and Caves RE., Axrpon‘ Deszgn arzd Operanon .2“d edﬂ
Elsevier, 2007,

£

Horonjeff. R., McKelvey, F.X.. Sproule; W, and Young. S:B., P(amung
and Design of Airports, Smedn . McGraw- HlIE 20!0
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(58691) ANALYSIS OF COMPOSITE STRUCTURES
ELECHIVE-1D

S UNIET
PROPERTIES OF CONSTITUENT MATERIALS

Introduction to laminated comp051te plates- mechamcal propertles of
constituant materials such as matrices and filaments of different types.

UNIT-U
PROPERTIES OF COMPOSITE LANHNATES

Netting analysis of composite materials, determination of propernes of
laminates w1th fibers and matrices. R

UNIT-II -
ELASTIC PROPERTIES

Stress-strain relations of 1sotr0p|c orthotroplc and amsotroplc materials,
transformation of matenal properues for arbltrary orlentatlon of fibers.

UNIT-IV
N[ETHODS OFANALYSIS-I

Mechamcs of materials approach to determme Young s modulus, shear
modulus and Poisson’s ratio. Brief mention of elasticity approach and macro
mechanics of laminates :

UNIRY -
METHODS OFANALYSIS-II

Anisotropic elasticity, stress. —strain relatlons in ‘material coordinates -
Transformation of geometric axes, strength concepts, biaxial strength thcones
maximum stress and maximum strain.

UNIT-VI
ANALYSIS OF LAMINATED BEAMS AND PLATES

Classical plate theory, Classical lamination theory — Special cases of single

Aeronautical Engineeri'né‘_ =

: -layel symrmetric; antlsymmetuc & unsymrnetnc wmposnes w;th Cross ply

angle ply lay up. Deflection analysis of laminated plates, Analysis of laminated

~ beams and piates
' UNlTV!I '

SHEAR DEFORMATION ANALYSI S

Shiear deformiation them ies for composxtc lammated beams plates ﬁrst second
and third order theories. nth order theory.

'UNITVI[{

BUCKLINGAN ALYSIS

Buckling analysis of laminated composite piateq w1th diff61 ent or:entatlon of
fibers, Tsai-wu criteria and Tsai — Hill Criteria

TEXT BOOKS

l.  Agarwal B. D, Broutman L I, Analys:s and Pe}formance of F zbre
Composites, John Wiley and sons — New Ymk 1980.

Lubin. G, Hand Book on Advanced Plamcs and szre Glass Von
Nosuand Reinhold Co. New york, 1989..

REFERENCFS

Gupta, L., Advanced Composite Materials,: Hlmalayan Books, New
Dell'u 1998.

Joncs R.M., Mechamcs of Compostfe Matenals McGralell
Kogakusha, Itd. Tokyo.

Reddy, J.N., Mechanics of Composite Materials,
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(58092) HELICOPTER ENGINEERING
(ELECTIVE-I)

UNIT-1
ELEMENTS OFHELICOPTER AERODYNAMICS

Configurations based on torquel reaction - Jet rotors and compound
helicopters.

UNIT-I
ROTOR CONTROL

Methods of control - Collective and cyclic pitch changes - Lead lag and
flapping hinges.

UNIT- L

IDEALROTAR THEORY

Hovering performﬁhces - Momentum and simple blade element theories.
UNIT-IV

ROTOR PERFORMANCE

Figures of merit - Profile and induced power estimation - Constant chord and
ideal twist rotors.

UNIT-V
POWER ESTIMATES

Induced, Profile and Parasite power requirements in forward flight -
Performances curves with effects of altitude.

UNIT-VI

STABILITYANDTRIM

Preliminary ide:as on helicopter stability.

UNIT- VI

LIFT AND CONTROL OF V/STOLAIRCRAFT

Various configuration - Propeller, Rotor ducted fan and jet lift - Tilt wing and

fVTOL and STOL aircraft i hover, Transition

Types Hover height, L:ft augmentatto and po wer ¢ calculations for plenum
chamber and peripheral jet machines - Drag of hovercraft on land and water
App] ications of hovercraft 3

TEXT B()OKS"

L Iohnson W, Hellcopter Theory, Princeton UmversﬁyPres 1980

McCorrmck B.W. Aerodynamlcs Aeronautlcs & Fllght Mechamcs
Johanley, 1995 R

REFERENCES

Gessow, A, and Myers GC. Aerodynamlcs of Hellcopter Macmll!an
&Co N.Y.1987.

McCormlck B W Aerodynamics of V/STOLFllght Acaclemics Press
987

'Gupta L Hehcopter Engmeermg, H}malayan books ] 996
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(58093Y HYPERSONIC AERODYNAN[[CS
(ELECI'!V]E)- | kH]
UNIT-1
INTRODUCTION

History of hypersonic flight- a logical progression in the light of advanung
technical findings. Hypersonic flow- definition, importance, physical 2SPECIS.
Brief descriptive introductory pre-view of various phenomena such as Thin

shock layer, Entropy layer, Viscous interaction, Effects of high temperature

and communication black out. Low density flow, free molecular flow. -
UNIT lI
HYPERSONIC SHOCKAND EXPANSION WAVE RELATIONS

Obl ique shock relations for high Mach numbers, Expansion wave relations
for high Mach numbers. Theoretical basis of Mach number independence
principle- corroboration by experrmental Tesults, Importance of experiments.

UNIT-II
LOCALSURFACE INCLINATION METHODS

Newtonian flow and the hypersonic double limit of M& !, Modified
Newtonian flow, Centrifugal force correction to Newtonian flow, Tangent
wedge and tangent cone methods,

UNIT-TV
HYPERSONICINVISCID FLOWS-1

Hypersonic small dlsturbance theory, Equivalence principle and hypersonic
similarity parameter; Hypersonic shock relations in terms of similarity
parameter.

UNIT-V
HYPERSONIC INVISCID FLOWS-Ii

Application of small disturbance theory and equivalence of 1-dimensional
piston motion with 2-dimansional hypersonic flow, Flat plate at an angle of
attack by piston theory and comparrson with exact shock expansion method,

* Mach fuiraber ﬂows ‘Special characteristics of hypersomc boundary layers,

Introduction to hypersonlc interaction parameters - weak & strong

UNIT——-VII

' SHOCKTUBEBASEDEXPERIMENTALFACILIT[ES

Shock tunnel, Gun tunnel, Free piston wind’ tunnel Ludweig' tube,
Measurement techniques, Samples of comparison of expérimental and
theorétical resu]ts '

UNIT-VIH _
OTHER HYPERSONIC FACILITIES | ‘_
Continuous hypersonic tunnel free ﬂight experiments in tunnels and ballistic

ranges- Measurement techniques. Role of experiments in computer code
valrdatlon and calibration, Brief 1n!roduct10n to heat transfer measurements

TEXT BOOKS

1. Anderson J D, Hypersonic.and High Temperatire Gas Dynamics, 2™
Edition, AIAA Education series, 2000.

Hayes & Probstein, Hypersonic Flow Theory.

Bertin, J. J. HypersomcAerothemw-dynamrcs AIAAEducanon series
1994,

Spurk, 1., Fluid Mechamcx Sprmger Herdelberg, 1997

REFERENCES

1. WendtJF, European Hypersomc Wnd Tunnels AGARD Conference
Proceedings No. 428, Nov. 1987, PaperZ )

Canning T. N., Seiff A. and James C.S. Ballzsrzc Range Technology.
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AGARDograph Report ADO7 13915, Aug. 1970

Brun, Raymond, Introduction to Reactive Gas Dynamics, Gxford Univ,
Press, 2009, Chapter ] 1: Facilities and Experimental Methods.

Harry J Davies, HJ. and Churchack, H.I3., Shock Tube Techniques &
Insi-umentation, 1969, US Army Material Command, Harry Diamond
Lab, Washington DC (available on net ~ Free Copy).

Burtschell, Y., Brun, R., and Zeitoun, ., Shock Waves. Springer Verlag,

‘Berlin, 1992,

An Album ofSrepersomc Flow mealrf{mon ‘Edited by P { Kovalev &
N P Mende, National Defence mdustry p:ess (Write to Prof § v
Bobashev, 26 pohtechmche%kaya street, St. Petersburg [94{}7] . Russia).

Curtis, P. Shock rubes Pegasus Ehot Macken21e PubINhels Oclobe1
2004, -

Conductmn Heat Transfer. Fourier rate equation — General heat conductlon E
equatxon in Cartesmn Cyllndrtcal and Spherlcai coordinates. :

UNI’T-—II

S:mphficatmn and forms of the field equatlon - steady, unsteady and penocl:c : -
heat transfer — Initial and boundary conditions _ -

One Dimensional Steady State Conduction Heat Transfer Homo geneous :
stabs, hollow cylinders and spheres — overall heat transfer COCfflC!el'lt -
electrical analogy = Critical radius of insulation. - ' e '

One Dlmenswnal Steady State Conductmn Heat 'I‘ransfer. __Vanable Thermal
conductivity — systems with heat sources or Heat generation. Extended
surface (fins) Heat Transfer — Long Fin, Fin with insulated tip and Short Fin,
Apphcanon to error measurement of Temperature.

UNITIH _
One Dimensional Transient Conduction Heat Transfer: Systems With_'_
negligible internal resnstance Stgmﬁcance of Blot and Fourier Numbers -

Chart solutions of transient conduction systems- Concept of Functmnal _' )
Body

UNIT-IV

Convective Heat Transfer: Classification of systems based on causation of
flow, condition of flow, configuration of flow snid mediuny of flow — Dimensional
analysis as a tool for experimental investigation — Buckingham Pi Theorem: .
and method, application for developing semi — empirical non- dimensional
correlation for convection heat transfer — Significance of non-dimensional
numbers ~ Concepts of Continuity, Momentum andEneérgy Equations:

Forced convection: External Flows: Conée]jt's"'abdiit' hydrodynainic and
thermal boundary layer and use of empirical correlations for convective heat
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transfer -Flat plates and Cylinders.

Internal Flows: Concepts about Hydrodynamic and Thermal Entry Lengths
— Division of internal flow based on this ~Use of empirical relations for
Horizontal Pipe Flow and annulus flow.

UNIT-V
Free Convection: Development of Hydrodynamic and thermal boundary layer
along a vertical plate — Use of empirical relations for Vertical plates and
pipes. : ' :
Heat Transfer with: Phase Charige: Boilirigi - Pool boiling — Regirries
Calculations on Nucleate boiling, Critical Heat flux and Film boiling.
Condensation: Film wise and drop wise condensation - Nusselt's ‘Theory of
Condernsation on‘a vertical plate - Film condensation on vettical and Hartsontal -
cylinders using empirical correlitions - S B
Heatﬁxch;ingefs:‘ Cf'assifiéati_o.n_of. heat exéhaﬂgers_— overél_l heat t_rans.fer .
Coefficient and fouling factor Concepts of LMTD and NTU methods -
Problems using LMTD and NTU methods: - B e
Radiation Heat Transfer:Emission characteristics and Jaws of black-body
radiation — Irradiation — total and monochromatic guantities — laws of Planck,
Wi_en, Kirchoff, Lambert, Stefan and B()_E_t_zr_n_ann— heat exchange between
two' black bodies — concepts of shape factor - Emissivity - heat exchange
between grey bodies — radiation shields < electrical anialogy for radiation
networks.” IR Co ' ' '
TEXTBOOKS
i, Holman, Heat Transfe:_; TMH _
2. Nag.PK., Heat Transfer TMH
1. '_ $achd_eva, RC F it'ndamen'rcils ofEngiﬁeering Heat and Mass T}ansfen
New Age International

2. Ghoshdastidar, Heat Transfer, second edition, Oxford University Press. -
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(58095 LAUNCH VEHICLE AND MISSILE TECHNOLOGY
(ELECTIVE-1V)

UNIT-I
INTRODUCTION

Space launch vehicles and military missiles- function, types, role, mission,
mission-profile, thrust profile, propulsion system, payload, staging, control
and guidance requirements, performance measures, design, construction,
operation- similarities and differences. Some famous space launch vehicles
and strategic missiles.

UNIT
SOLIDPROPELLANT ROCKET MOTOR SYSTEMS

Solid propellant rocket motors, principal features, applications. Solid
propellants, types, composition, properties, performance. Propellant grain,
desirable properties, grain configuration, preparation, loading. Structural
design of grain. Liners, insulators and inhibitors- function, requirements,
materials. Rocket motor casing- materials. Nozzles- types, design,
censtruction, thermal protection. Igniters, types, construction. Description
of modern solid boosters I) Space Shuttle SRB, ii) the Arienne SRB.

UNIT-HI
LIQUID PROPELLANT ROCKET ENGINESYSTEMS

Liquid propellants- types, composition, properties, performance. Propellant
tanks, feed systems- pressurisation, turbo-pumps- valves and feed lines,
injectors, starting and ignition. Engine cooling, support structure. Contro! of
engine starting and thrust build up, system calibration, integration and
optimisation- safety and environmental concerns. Description of the Space
Shuttle main engine. Propellant slosh, propellant hammet, geysering effect in
" eryogenic rocket engines.

UNITIV
AERODYNAMICS OFROCKETS AND MISSILES

Classification of missiles. Airframe components of rockets and missiles, Forces
acting on a missile while passing through atmosphere, method of describing

; cket equatlon— range m‘the absence of grawty, vertma]"_
h's gmv1tat10nal field, inclined motion, filght path at constant
ngle, motion in the atmosphere, the gravu:y turn- the culmination
altitude. Multi staglng Farth launch trajectories- vertical segment, the gravity

“turn; constant pitch trajectory, orbital injection. Actual launch ‘vehicle

trajectories- types.. Examples; the Mu 3- S- Tk, Ariane, Pegasus launchers.
Reusable jaunch vehldes future launchers~ launch a551st technolog;es

UNIT-VI
ATTITUDE CONTROL OFROCKETSAND MISS]LES

Rocket thrust vector controi methods of thrust vector control for sohd and
liquid propulsmn systems, thrust magnitude control thrust termination; Stage
separation dynamics, separation techniques

UNIT-VII
ROCKETTESTING

Ground testing and flight testing- types of tests, test facilities and safeguards,
monitoring and control of toxic materials, instrumentation and data
management. Ground testing, flight testing, trajectory monitoring, post
accident-procedures. Description of a typical space launch vehicle launch
procedure. ..

UNIT-VIIX
MATERIALS

Criteria for selection of materials for rockets and missiles- requirements for
choice of materials foi propellant tanks, liners, insufators, inhibitors, at
cryogenic temperatures, requirements of materials at extremely high...
temperatures, requirements of materials for thermal protectton and for pressure'
vessels. : :
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TEXTBOOKS

I_. “Sutton, GP., and Biblarz, O., Rocket Propulsion Elemems 7 edition,
Wiley-Interscience, 2000

2. Cornelisse, LW, SchoyerHFR and Wakker K.E, Rocket Propulsion
and Space-flight Dynamics, Pitman, 1979,

3.+ Turner, M.JL., Rocket and Spacecraft Propulision, Springer, 200,
REFERENCES |
B - Chin, S. S., Missile Configuration Design, McGrathli 1961 -

2 BallKJ, Osb01 ne, GE, Space Vehtcle Dynamzcv Oxtord University
Press, 1967.

3.+ Parker, ER.; Matenals forM;ssdes and Spacecraﬁ‘ MCGlaw Hli! 1982

4. Mouritz, A. and Bannister, M., Introduction to Aerospace Materials,
CRCPress, 2010

heldebnat bt s S

ure: aradient effect.:

Land and sea breeze,mouniain winds, thermals, catise of turbulence at ground.
lcve§ ' Atmmpheric b'ounc?a”r'y layer. vélocity profile laws- effectof terraifion.
sEAWind tunmelse basic features and comporients:
Wmcl tunncl models- roleof non=dimensicnal Ui’OLlpb ‘Creation of dtmospheuc.._ S
boundmy i..lyer {ype ﬂew in'a wmd ‘tunneE '

UNIT—- III
W]ND ENERGY-

Ship plopuimon— sails- lift and drag translators- modern yachts, Houzontal. o
(HAWT) and vertical axis (VAW'T) wind turbines- history, classificafion.
Power coeffi iefent: torque coefficient: elementary actuator disc theory- Betz

coefﬁctent

kamg prmc1ple and power coefﬁc:ents of conventwna] honzontal axis .
wind turbines; avonious vertical axis wind turbines, Darrieus vertical axis
wind turbmeq Intmductxon to blade element themy

UNIT-V
WJ{ICiEAERODYNANHCS

Power requirements and drag coefﬁczents of automoblies causes of vortex
formation and drag- effects of cut back angle- racing cars, commercial transport
vehicles- buses, trucks; driver cabin and trailer combinations. -
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UNIT-VT
BUILDINGAERODYNAMICS

Pressure distribution on fow-rise buildings, Wind forces on. buildings,
Environmental winds in city blocks- special problems of tall buildings,
Building codes, building ventilation and architectural aerodynamics.
Interference effect of building.

UNIT-VII
FLOW INDUCED VIBRATIONS

Effects of Reynolds number on wake formation of bluff shapes. Vortex induced
vibrations, galloping of transmission lines and stall flutter.

UNIT-VIIT
DESIGNOF CHIMNEY

Height of chlmney for various gas efﬂuents Effectwe he1ght of chlmney,
flume rise, Different types of flume rise for various climatic conditions.

TEXTBOOKS _
i Blevins, R.D., Flow Induced Vibfations, Van Nostard, 1990.

Calvert, N.G., Wind Power Principles, Charles Griffin & Co London
1979.

REFERENCES

Scorer, R.S., Environmental Aerodynamics, Ellis Harwood Lid, Englénd,
1978.

Sovran, M., Aerodynamics Drag Mechanisms of Bluff Bodies and Road
Vehicles, Plenum Press, N.Y., 1978.

Sachs. P., Wind Forces in Engineering, Pergamon Press, 1988.

™ TRODUCH{}N _

Interaction of aerodynamlc structural and nelttal OFc
Static and andmlC aeroehstm[:y phenomcn '

CUNITH

IDEALISED FLOW OVER W’INGS

Simple two drmensmnal 1deah7a{'

' ll‘ltEEI al equauons of seco_ k

STRUCTURAL DYNAMICQ

Founulanons of str uctural ciyﬂamlcs equatton and qn:ouphnU effi:ctq for pane?s'
and plates. Generalized: coordmate% Lagr arzge S eqmuons of mo’tm
Hamilton's pr mmpie orthogonahty ccmdttmﬂs ' '

STATICAEROREASTICITY- DIVERGENCE, CONTROLREVERSAL :

Static aeroelastic studies- diver Qenca control 1evexsai : mim on reve1 qai qpeed STRTLER S

aileron efficiency, lift distr 1but10n— ugzd and elastic wmos

UNITV

" DIMENSIONAL SIMILARITY

Nondimensional parameters, stiffness ¢r [tena dynamic mass—ba]ancmg B
medel experiments wnd dimensional s1m11a11ty— ﬂutter analysm i

UNITVI

MODALEQUATIONS

Formulation of aercelastic equations for a typic':'al_ séctidn-"qu'asi steady -
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aerodynamic derivatives, modal equations- Galerking method of analysis.
UNIT VI '
TORSIONFLEXUREFLUTTER

Stability of motion of continua. Torsion-flexure flutter — solution of flutter
determinant, method of determining the classical flutter speed — flutter
prevention and control.

UNIT VI
FLOW INDUCED VIBRATIONS

Application of aeroelasticity to engineering problems - Galloping of
transmission lines, flow induced vibrations of tall stender structures and
suspension bridges. ‘

TEXTBOOKS R
. Yung, Y.C..An Introduiction to the Theory of Aeroelasticity. J ohn Wiley,
1985:

2. Bisphiinghoff, R. C., Ashley. H. and Halfmann, R., Aero-elasticity,
Addition Wesley. '

3. Scanlan, R.H. and Rosenbaum, R., ln.trodiicrién to ﬂze’ Srudy of'A E}‘craﬁ
Vibrations and Flutter, McGraw-.. -..-. Hill, 1981,

[ Bisphlinghoff, R. C. and Ashley,.H.,'Principles ofAeroelasﬁcfty,_Iohn
Wiley, 1998,




