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’ University of Mumbai

—

p PPODUCT]ON ENGINEERING)

Semester-111

—_— .
_ —_——

MATHEMATICS (P)

Leciure | 4

Practical | -
Tutorial

I~

Hours E Marks

)

‘ , ' ~ Theory Examination

Pracuical Examination -

. ' Oral F\"nnimlioﬁ- o ] -
qtion System : o ' ; =

Term Work | - | 23

ol \ ’ ' 160

allicd discipline to prepare o theoretical base for general understanding

n
dy as _ X . .
5 W In |\|'m|uull«\n cngimeering

and applict ali

ach : , A - - sral
Emphasis on concepts. principles and anahvtical treatment” supplemented by problem
mphe ' i

olving.

‘](1("
al to the number of “Hes” indicated inthe right column below.

Alabus

[) l&l']\ 2 |! ‘.lll\;
"“15.‘17[)l we T r.m\hn ms : - |

| Definition & formulae (without prool) for the L. T. of 5ldndlldl 06 3
. | functions: Properties (without proot). Problems using the above formulae 1|
| and properties. - - |
Tnverse Laplace Transfor e |‘
Formulae and properties and simple problems using direct applications of |
the above, |
NO PROOF l‘
;F i | More Problems using Tuverse L.T.. Partial Fractions Method, 08 'll
t Convolution Theorem (withcut proof) applications 1o find inverse | |
LT.(NO THEORY TO BE ASKED IN EXAM) Solutions of ordinary | |
k differential equations (using boundary and initial conditions) (No unit 11
E  step function, No periodic function). |
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of Matrices: Orthogonal. Svimetric, Skew symmetric |~ )
Skew Hermition. Detmitions, Results 1 '

\pes
e 1;f:ition,
i:;im Hf‘,ﬁcd on the above).

ns v

WO e ‘ |
(1 |_|0in (;.‘;‘l_\li‘:]‘\:r.ﬁc in terms ot .;ldj()inl in\'c:‘\t\v\n '\lff”l(J(l p—
|‘.~Huu< }10“ honmgcn_cou§ F(]u;\lml\.‘\. (Explanazion of the methods and
s ° ropertics of adjoint (only statementy and problems based on 08
,,fl\h‘“‘s‘ jes (NO theory .m l‘k‘. ilskU“‘ Elementary Operations &
Leducing @ matri to Normal torm, teheion form and hence

and Theorems,

AT of the given matrix. Solutions of 11 'mogencous and Non-

s equations (stating the conditions in (erms of rank &
qomos L(\‘o partition ol matrices) ‘
! N | ey ’A',,_,_,__—-———“"-""—“—* ————

3) d [:‘igcu Vectors: | e

SRS S
i
)
i

\,‘.‘luc.\' an ' a1 : 1 X

. ties (only sttement). Problems to find Eioen values,
™ Cayley Framilton Theorem (stateimnent & ;l[)pi}Cilliﬂll). To
]\C-Luc-r;t‘ 01":1 matrix and to reduce a given polvnomial and find its

. m*ﬂ"‘;@h_\-: Complex-valuedfunciion, .-\nul}lic function,
aints. Regular function. Necessury wind Sulticient condition for-
qupetions (only - statement). Cauch. Riemann equations in

o and Polar form (ONLY STATENENT & PROBLEM)
( \‘(\\‘\1 8

angular

VO
1\ hhb

Lt
D

[ tind the analytic fundion. eiven Gy (i usv v u-v
Ihompson Method) & other proh s,

Sronieie
g Mine

& Probls Y followinz:  THarmonic function.
el Trajectories(ONLY  PROBLENIN & THEOREMS
W[ THOUT PROOF)

Detaitions

. ; S . . : .. 7
Bilincar 'ranstormation: Definitton of bilinzsr ranstormation, critical 12

poinis. lixed points. cross ratio & problems.(ONLY STATE MENT OF
[IEROMS ON CROSS RATIO & FIXED POINTS)

GIVEN the following transformations to finc e ol given curve or its

pre-image.
(17772 (az+b) (cz=d). (ad-be # 0). Lz -0 2

Complex Integration:  Only  Line Intezrzis  (direct  evaluation) :
~inde=ndent only statement of path conditicny NO CAUCHY'S OR
RESIDUES THEROMS & INTEG. formulae ‘ :

Introduction of Fourier series: Fourier series of periodic functions with
period 2 pi & 21 even and odd functions. raif range Sine and Cosine |
Series. & Parseval's identity (only statement & problems) no derivations. !
;!C"‘"PIC.\ form of Fourier series and Fouricr transform not to be |
included). i

|
|
| ; |

04
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MM LRlALS (P)

Lecture T}

1 : . T
wh : e acl!(‘al Iy ——
" q Wt i - m———— ‘._ ——
it I (60 min | e (llmu.ll - ——
it ‘
— e ] Hours Marks
| Theory Examination ! , S
L —_— 3 o
g Practical LExamination | ——
I i -
| Oral Examination . ST
- Qystemt e .. . ~D
ati lum Work | 53
O Toal T  ——
IR A tal ' 150

Habus 18 o nx the the student conversant with v arious types of ,;m.‘.:;

< there on o which mec hanical components and structyres &
N N
'n " s ustrong b 1sis for 1h(' students w.dvuulnuh;m
VAT

Aoading and
esuhected to, This
i and :'lv:,r--ri:n}ew

v\\l M i |
2 ||| ul,‘. o
hehavior and 4

Desien. \Machine lnul Dcswn Dnswn of I’lu> louls [)\.\I”H of
nxl L

e atreeg
. N T oo ;
\_ \L petier |l] I 1oy . i G il".‘
.-q"

ligs & Fixtures and
';::l““rk
m:lfh

s on cancepts. principles and analytical treatment supplemented by prablen solvino.
bl ; . S

arhtage . N . :
—onal 1o the number of “Hrs™ indicated in the right column below .
N =

s of Svllabus

o Details

Hrs

SSimp'z Stress and Strains : Direct stress and direct strain: stress-strain

curves: deformation of uniform/tapering rectaneular and circular cross- |

section bars: deformation of members made of composm materinl . ?
I ;'(‘CIUI of saicty; shear stress and shear strain: poisson’s ratio: volumetric 06

strain: bulk modulus: relationship between Young's modulus. bulk

( modulus and moduluys of elasticity; temperature stresses in simple and
'COH]POUnd b'l['S

{Shum force and bending moment: Axial {orce. shear torce and bending
0 imOIHCIl[dianr

ams for statically determinate beams excluding beams with 05
nternal b
% ternal hinges for different types of loading. :

[
G Scanned with OKEN Scanner



Theory of bending: Flexure formula for straieht pepme —rri | o
inertia; mon}cnts ql inertia about principal axzs- lra“sr;'z} ﬁrlncmdl ]
problems mvo‘lvm_g application of fexure ’ formula ‘Co‘rc.m. 04

¢ and moment of resistance of a section, ., section

gimple

ces of

S“ﬂ])lC
Cnodulu

oss in beams: Distribution of shear

—— i l
SIress across tons |

: \‘l.\rcdi' str or structural .
X ommonly torstructural purposes: shear connectors
TR e o

plane sections |

| 04 ‘
. . — ' ;
. Lt . v . N . - B |
‘O ) ) retlar <yt : !
- Gimple theory ol orsic n: l.\ rston ot circular shatts-solid and hollow | l,
N K N ~ Ny . Yoot M ) | |
_resses 1 shatts transmutting power. shalts in series and parallel: keve | !
ind L“‘“let-“\' | 04 ';
. | |
' |
— = . . - __‘__*-_-___l — )
Bending moment combined with axial loads - 1!* —]
- . » . N 3 Y22 IR . . . i .
\pplication to members subjected to eceentric loads, core of section. ! 01 |
|‘l-|ngipdl SUIESSes o o I
(eneral cquations for transtormation ol stress; principal planes and i @
W»incipul stresses. determination using mohr's circle maximum shear : i
ress. principal stresses i beams: principal stresses in shafis subjected to 06 !
orsion, bending and axial thrust: concept of equivalent torsional and !
hending moments
Cpetlection of beamss Detlection of cantilevers. simple supporicd and
overhaneing bears using doubie mtegration and Macaulay s method tor
ditterent tvpes ot loadings.,
RSN 3 Struts subjected toasial loads coneept of buckhme . Fuler™s
fope i tor sntsow il G R Paer T
Raniie s destan formulac
" Qipain eneros - Strain eneres due o axial loads. gradually applicd
\ 0 g s

sy erse loads and under impact load.

Practicals;

Listof experiments - i

) Tension test on mild steel bar (Stress Strain behaviour
determination )

modulus of  clasticity

b - .
<) Tension test on “Tor steel bar.
) Shear test on mild steel. aluminium, brass.

I Plesure test on wood. (Deermination of bending streng
~nd two point load)

th of wooden beam)

) Deflection test (single central point load
| 3) lzod impact rest.
') Charpy impact test.
B

|

7 1orsion Test on mild steel bar / cast iron bar
b

l
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. nents based on the above chapters and g le
o , experf list given as above in list of 2xperimencs.
om the rising of minimum 5 problems in each 4
detailed syllabus must be submitieg

ast 6 experiments

ssignment trom
of the along with the

1 ers.
‘ . conducted at the middle of the semester ang |

0 marks
musl or the evaluation of test in the term work ’

p.Popov Prentice Hall ot India Py g,

e by E-
"‘1‘ b} nnarkar. Charotar publishers

. of $.B- ju
yT. S. Jenkatesh

1 p.Dayal
K Rajput. S Chand publications
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- University of Mumbai

T ONENGINEERING) Semester-] |
- ,v()l)l"(1 —- —L

3 T _NGINEERING | (P)

—

YFAY ] Lecture ! 7

A i i gty il s e e |

it ' : Practical |

Tutorial . B ——

”l‘{lln( - ! }7[;11”'-‘,
— T Theorv Examinatiee EE v e—
) eory Examination ' 3 [O0

B X |

Practical Examination e I

Oral Examination | —_— B T

vetet - s o e s e s e s e R o
Syst Ferm Work .

Total o 133

line of T3 e, construction. tunctional features and use of metal cutiing

..;nll‘:‘ R ' . P e ) =

piertt s, and operations vi work prece and production related requirements.,
[(RSIRE

pachine

];tch - . - ) i . L
= Cpole and capabilite of machme wols as productive ource & coor oy

sonhasts i o . . L
! wineering decisions, attecting quality and productivity.

[L‘.'.din':‘ ol

anhtage

wional 10 the number of “Hrs™ indicated in the right column below:,
i | o

wails of Svllabus

o, Deails Hrs

Definition. need and classification of machine tools :Brief history and 5
~development. typical features. associated with cutting. tools and ' Qi :
 Performanze measures of machine tools. N
urning mactlines and processes: ‘ '
i Lathe as general purpose turning machine. principle of gencrating
Ssurfaces, lathe

ifD&?ciﬂcations. description and functions of lathe. principle parts. back
sear-all gear drive. feed mechanism. lathe accessories. and attachments -
‘“i““CkS. collets. mandrel. face plate. Lathe operations. taper turning
?Mho‘is thread cutting. cutting tools & tool geometry. Capstan and turret
!;:')1;: Principal _parts of capstan and turret lathes. ditference between
o ccrl:qand turret lathe. work hplding devices, tool holding .dC\’lCCS. tool
2381, taps. etc.. tool layout for simple components like bolt, nut,

08

CX Scanned with OKEN Scanner



oint cutting tools: Types, geometry, materials

e’
_Qing!
falt ! = 1 processes - e
S b s N
T . H“-' nu 3
" -f,fnh“!‘ g upr ht radial. gang, multiple spindle, automatic drilling
1"'”|”i~.’\“‘"'\'b' ool holding devices. drilling machine -
1 el eration,

- a
5 vork @ ls. twist drill numcnch
.l<|1inC“~ qterd ﬂ d”l v-Tvpes of ature. Counter-boripa-
et g md es. Spot facing-Types ot spot facers. Countersinki. =
: ing

1cr l’“r a-Tvpes of re; : ’
Reaming-1yp camers, I.\ppln" Hand lap 04 |

kS
Lol € nterst? time in drilling,
n ool ¢ svlac chining ime

. A 0 v
W pine l l 'y (only mnd.umnldls to be covered) @ Gun drills, deep

L
Y ] i ol ".]d\ll\l-\
ll-\‘”n; [T PR
TR ac lH .
I ‘M"‘ hmc mnls

.]]1‘.- ‘]

im- < lu'l ¢ (WS}

i BYPES of shapers. working of \h iping machine, quich,

chaper operations. machining  tme. Planine

lem- machines.  planer mechanisms, lgc;i (14
o devices. shaper vs. plancr. Slottine machines:

1Lud\ return mechanisms.,

it opest 9
work holding

NLLEE
han! Jo machines. ¢

. :ﬂ*c 1 un

1.“’&- e e = SRt

st

_— nes -
-\],1111 ilm” machines- _column and Knee type fixed bed tvpe, planer

'_\[m R milling processes. cony cnitonal and climb milline.

ape "u s PL“PIMJ[ face and shell milling cutters, eeometry and -
“arne o IYRI R M . X 1 . " % ab
piliNe 2 e illing cutiers. atachments and spectal aceessories tor ‘

| dividing head. indexing  miethods. direct. plain.

4 and ditterential indexing mechanisms. arbors. dddplUl\ and

L calculations o1 1 of machining time. copy milling machine

m”woun
chue

,~I o machines:
'Odbnn- A >
process. clements of typical internal broach. types of broaches.

machings-vertical. hor izontal.  surtace  and  continuous

Bmachin‘

» hroﬂch l ng

ing vs. other processes (destgn ol hm wches omitted).

bmcl B

(um'w off Soff machines: --. -
band saw and circular i, Triction Sow and abrsive

Power hack-saws.
field of applications and limitations. woels and

tine off machines. (s

cu
3LCC>50F|(—5-

Tinishinu Processces:

' Honing-process, machine. honing stone, and tools, abrasive, grit size..

Lapping-process, hand and nmc.hxm lapping. flat internal and :.\lurml
| |c\lmdncal lapping. lap materials. medium, vehicles. Super finishing

tprmsseqmpmems stones. fluids. Roller burnishing-process. tools,

| applications. ~ .
ifkrcﬂCCS'
‘PID duction T
e ' . . o
! e g “CITOIOH‘ by HMT T.M.H. Publishing Co.
0 )
g mar STOMQCI‘HOIO‘:’ by Hajra Chowdhary and Bosc. Vol Il
nu ses N
H Witlyrin o acturing processes - by De Garmo
o process by Beaman

C{IOn IC
ChnOlO(‘l [ -
) by  Raghuvanshi
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|
i

Jon doc

Fphas
il NLLLR

al 10 (he nu
abus

is on pmccdurul s

ol lavoul

mber ol

Dcl;{ils

e ———— T 1
“jerpenetration ol solids

Cylinder to cvlind

| vramid to prism,

solids perpendicul

Ia.\is of so/ids inch

‘Hrs™ indica

| -‘ —
| Univorsity of Mumbaj E—
1
o . M__’___._
ap® e TT—— |'
N “l?d[:l;lil?\<~|) S
‘ U(-‘i‘lt):\' ENO Semester-|y
lep _— [ S
\\.'§|"( , ;G GRAPHICS AND MAC}'{.I{\]‘%E{Y\WING (P T ———
| e Lecture | 37— ————-
O~ R “ e
' . Practical | 5
\‘CC\ ! " :l: m—— —————— e ———
etV utorial | - ——
il '.l“l' o ——— e
:l\\-]l . . llOUIS B i‘l" T
= Theory Examination T e
| e ) oo
Practical Examination o
Oral L xamination o =
gysten! i e e -
qon oY Ferm Work = ===
. M
lotal ¢ .
L opoficiency i use o drnving s d communication medium and
o ament benveet desianer and producer.

Kills luplr..\ulllng 3-D Ub_ILLL\ as 2-D views proportions

and intornton.

ted in the right column below.

prism Lo prism, prism to ¢y linder.

er. cone to cvlinder.
r solids with axis of p
(@]

pyramid to cvlinder ot only regula
ar tofor parallel to the reference planes (neglecting the

ned Lo any reference plane)
-——--———-_——-— _______—————f"'lv —— —— e

Auiliary projections of solids usit

Ja-front view, top view and side views. 0>

—-—-—-‘-____————‘#;—

 —

Machine Elements:

|Screwed fasteners: Thread nomenclature.

lhreads, Square thread, ACME, Buttress, ant

|?0fclii‘ir::(<ijs‘ l.-[exagonal headed bolts and nuts, squa
gdevices for nuts.

Keys, cotters and

forms of screw threads. V
{ Whitworth. Representation

re headed bolts & nuts, 00

pin joints: Keys-saddle Keys. sunk keys, round keys
nd Cotter joint, Cotter and |

Catter io;
Loler joints: socket and Spigot joint, Gib and Cotter oo ———
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e i . ———— . o _

—pin ioim—}\nncklc_lomt.. —_—
g Jol"[' :

i . Sl \ oo \
) g coupiings. Sphtc Mult, Flanoe ,
/.‘g[cc\k . ngld anged pProtected tvpe. |

. q .
|~ 1[”1:';- .n 8%
(Ol]l-l.'lc bush pl -
NN
let

PC.

s ':‘_“ ' "It
_ s Petail PDrist Hiss:
Thive
! \s\'L‘ln"I' |
| |s parts \achine swivel
.o

VICC, pipe vige

| PIDC viee, serew jack,
Jine head © r
i ol e

pshapers Stinple dodl e & milline lixture
block. toot "bearing, bracket withy I)L'(l('-|".| :

.ol o
whral and trast ball bearos,

o .
[‘Hi\h\ ' I"l“nn“’l
oS,

BRI ; \ 1

Bt = pearing W ith 14 _ T -
\\;\lch s | N Fname connecting rods, sl line hox

.\‘l'”‘;f”“.l | checks valve. Non Return valve, ‘

s et :
NS .

I alve. !

atety val !

{
|
. 1
arime, |
T
b1ty
and eccentrie |
stop valve, Kalief valve

javel
(

e AN vy T ———
of imolute wear teeth. methods or drawing gear lootl 1

Ty —
arS. l‘“\hk
Ut 1 N

. ‘“lk‘\ yalve
AN\ i '
nallens with tla
palle)

- S Lopps ama LI |
'C(\n\Cl\U\‘”“l representation ol spur gears, bevel oears !
¢ beltov-heitand rope. = : -

Jeranees Selection of olerances. methods ol'pia.civnsz'

e s and W

IR LR

iamcn\inl!\. s,

it

nworhe ) . . .. . .
: \\,] | iqte shal! subnt 8 sheers of A2 size Chall imperial) as given below.

h-.. L"] [YRLSETR) .

(ne sheet comprising ot at least 4 problems {rom chapter no 1.

One sheet comtprising i at least 4 problems from chapter ne 2.

One sheet of tree hand sketches comprising ot at least 6 prablems from

N ]

chapter no 3. ‘ | o

1 Two sheets of assembly and two sheets of part or detailed drawing trom
chapter no 4 comprising of at least 2 probiems in assembly and 2 problems
in part drawinz, _ ]

5. One sheet comprising ot at least 4 problems from chapter no 3 and 6.

6 One class test must be conducted at the middle of the semester and .I 0
marks weishtace must be assiened to it and must be submitted along with
the above sheets. . i o

1. One sheet of assembly and onc shect ol details on any Computer aide

software (Sheet size 1s tiexible).

) of .

References:

Machine Drawing by N D Bhat

Machine Drawing by Sidheshwar

:\f[(!ChinC Drﬂ\\'illg b.\, PSS CJI”

Machine Drawing by Naravana and Reddy

e ) 2 ’ . i . - . T P - '

?Ultral Principles of Presentation on Iechnical Draw
L Buide for the selection of Fits- 15:2709-1964

ing-1S:10714-1985
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University of Mumba;j

L CTION ENGINEERING)
|

ol [

~ i

¢ MACHINES (P)
pHtt ) ) F

TR l Lacture © 5

Semester-| |

eh

et week Practical 2
~

ot 1 i i
pert” ot ol min Futorial
!\\.[!‘” = - B . !
l] ] \ — ———
o Floug « 'I GOyl
Theory Exanunation | i ! i)
T Practieal oo
Practical Examination | - | -
““““ %—'_“_'—-__—h' "‘h"—_ﬁ —— - - - ————
. Oral Examination - A
qon S stem = —— I )
At D) T T W
pralt Ferm Work - s
Towl R
as o tool e state and dynamie ILEN SIS O IICCHRNINTY Tor e
OHICTIN,
Os onconeepiss principles and analical treaunent sSuppemented
vl
w[{m” Wb omber of THes™ indicated i the richt column below
Projorteiis
fSvilubas
[etarts RiE
st coneepts:
Lt~ Kinematics pairs. Kinematics pairs giving one. two and ihree
decrees of freedom. Kinematics chains, degree of freedom and mos ability
criterion. Constrained Kinematics chains as mechanism. Inversions.of
sincle and double slider crank chains and their applications. 04
. . 3 i . [ \
Intoduction 10 simple mechanisms- pantograph. straight Tine motion
mechanism. Engine indicators, viz.,
Stimplex) Cross by, Thomson and Dobbie Mckines indicators, automobile
sleering gears.
Votion characteristics of mechanisms:
Velociy and aceeleration analysis of mechanisms with single degree of
freedvim system using graphical method. Instantaneous centre, Kennedy's 08

theorem: analysis of velocities of mechanism using instantancous centre
method, Analvtical rechnique applied to only slider crank mechanism.
= B*‘””k‘l_l's construction and Rotterdam’s construction.
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‘nOllO(\\ constant velocity, um‘”mCF motions, viz.
\

/ "-\ l
li 0 it ]on
) par? /
ll.i. . |.On " retar rdation ¢ and cycloidal motion, liyout of can
st '\~)|1\U~nu’nl characteristics. Ciums ity U\LIH'\‘“\ profile for
ng

and  constan ¢

/ ~ [~ ; “\\,*
; st - of cams. types of followers. Follgw '. =

Uty

‘OHO\\gJ |

st

—
) /ﬂ\ ' < ane ad DY Mamometers:
4 ani Sis ol smuk plate cluwch, multiple plate clutches
and n. tvpes of brakes. viz. block and shoe b ‘:Uld cone
block brakes. braking of vehicles. ld‘ :.; lmndl

¢s 0 ()S

N ’
prony brake. Rope brake, belt transmission |

e st . e 201 54 —— e

Gl 'I" p':* ol gears and applications, Gear terminology.
ant \lem ratio-conjugate profiles- profiles used in
.( mmlulu teeth. methods of preventing interferences.
L ot path or contact and contact fatio. Gear trains-

08

Sl R
I"”’-I L,ll\Hl YU S
aple ““P“‘ { planclits and cpicyelie gear trains
N\ o~ .

-mun‘u eram and ﬂ\ wheel

% H‘
l‘;"-“”' LHOI‘. Crid

_odand cneres -
\. PR

tik L.“Oll furning moment. coefticient ol fluctuation ot

caleulauion of flvwheel dimensions.

r,————.———'-’—_-———-—___,—’ I

v-"’/>/B"‘"“: iny

n coduction otary MAsses —several masses in same plane several
anes. balancing of reciprocating IMASses primiary ‘e

C o qpases 0 ditterent pl

palance and \u.onddf\ balance Balancing of locomotives-Hammer Blow |
and \'mmon of lr.mtm. L“Oltb tatic dyvnamic balancing mact machines |
2 e S e A
i N\ "rlll\m\ i
[nzroduction- {ree  vibrations:

S melll\.dl equation

longitudinal qransverse and torsional ;
s. critical or whirling speed ol \ N
r system —torsionally equivalent i

P

g \ibrations. Dunkerl”
i Eehatt Torsional vibrauons of 1wo rotot

Jhatt ~free torsional vibrations of @ ucan.d system. ,
| (Damped and l_thi vibrations are {.\(,Iudu.d) Jl’__' o
. Gyroscope . o |
' Introduction- -Grroscopic couple and precision stabilizatiot of shipsand } .
Air erafts only. " -
e

Term\\ml\
) .
Mleast five sheets consisting of four probluns in each chapter from chapter o [tod>.con

‘Ellfc“:;lpg)ll?rl d‘rf“v'"" sheets in kinematics sectiott- [
l01(\fr0n 35>l°nmLmS consisting of four problems in cach as
hia |ea5151 ynamic sectioit. ‘ o L "
Sibmilgeq ix experiments to be conducted (rom dynamic section an rep :
along with all the assignment a3 stated ab . Lest paper-

sienment from chapter e

ove and thet
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. Jass test must be conducted at the middle of the semester and 70 marl<s

\.
10‘“

| ‘Ll ' .

) y o be d<§|OHCd for the enlual;on of st in the term work.nand, must be

“‘.‘c mus <ith the above as shown in 1. 2 and 3. i
AT 1ot ne .

‘\‘t‘-r W a

's‘ul""'“
-(1"“

pel€ Lehines by lhomas Bevan
| gy of MACTTE

p P patachines by STGEH

‘T'*“\ Lehines by Ballancey
SN M SR
T chines by S..\_ll\ul.m
P ]«;n:‘ by Jaedishlal
0 T g achines ¢ I llamah & RCS
4 Twc? e of M chines by D Hannah & R C Stephen

| al

g M
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tion Engineerin
GE (produ® T 9 Sem@,\_\lii“_
: 5 jon and Co e
T ek JLecture 2 Niqug
WP 0o [practical 2 |
7 qin) [Tutorial - |
hofﬁo T T T 'H |
230 ] - . . ir0urg ;
@ g miTheory Examlnahon . . ‘Marks l
| jatio” IPractical examination . -
g Oral Examination -
‘Term Work - -
Total 50 .
— \\'\~"“‘*-~ - _50 ;
— T
'I')é}iii@:ﬁyl'ﬁ’f’i_——-_«——~\_--_w_____“_ . e
T Communication in a business Organizatio,. . Hrs,o

T
Internal and extarnal communication, Types of 06 |
meetings, strategies for conducting successfy| b ,
meetings, documentation (notice, agenda, miny,
resolution) of meetings. Introduction to modern
communication techniques.

USinesg
tes,

(e-mail, interngt, video-co.nferencing. etc.) Legal ang :
ethical issues in communication (Intellectyal Property |
rights: patents, TRlPS_L E;_e_og_rgpﬂcal indications). |
" |Advanced technical writing: o

08
Report writing: Definition and im

qualities of reports, .an
of reports, formats (lett

Methods of compiling

portance of reports,

guage and style in reports, types
er, memo, project-repots) 1
data for preparing report, '

A computer-aided presentation of a tech
réport based on survey-based or reference based topic.
The topics are to be assigned to a group of 8-10

Students. The written report should not exceed 20
Pprinted pages.

nical project |

l!nterpersonal skills:

: ‘fT?ghnical paber-writing, Writing business proposals.

04

introduction to emotional intelligence, mOt:'Vat‘Og's earm-
€gotiation and conflict resolution, Assertiveness,

Ullding, decision-making, time-management,
~—Persuasijon

———— |
———
——

s IPresentation siilis: 104
! | i Of.a
Blements of an effective presentation, Structuré 9.

i \ . lysis, l

g "eSentation, Presentation tools, AUd'e,“‘?enar{Z,{ce |

%}_,._ILE‘HQ_Uage-_ Articulation, Good pronunc:@é‘:" .- _
TR Quality, Modulation, ll\ccslt_g!_r_ld_’L"E‘.’!latl i

et
R . .-§.“

A b mm— o
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Career skills: o
over letters. Types of.
. Preparing for job
g an interview, verbal and non-verpal
communication during interviews, obse;v:r::g: Sst(ra:ts;ms
and role-play techniques to be uged t)o
interview strategies (Mock interviews).
\Group discussion: o
b .
group discussions as part of. selection p_roces;s. |
‘Structure of a group discussion, Dynamics of group |
ffective participation, Team ,

hehavior, techniques fore '
work and use of body language: e |

Preparing re
Resumes, In
interviews, facin

Term work: Part-l (25 Marks): Assignments;

2 assignments on communication topics

3 assignments on report-writing

3 assignments on interpersonal skills

2 assignments on career skills

At least one class test (written)

Distribution of term work marks will be as follows:
Assignments : 10 marks

Written test  : 10 marks

Attendance (Theory and Practical) : 05 marks
Term work: Part-Il (25 Marks): Presentation;
Distribution of term work marks will be as follows:
Project report presentation : 15 marks
Group discussion  : 10 marks

The final certification and acceptancé of term-work ensures the
satisfactory performance of laboratory work and minimum passing in the

term-work.
Books recommended:

1. Freq Luthans: Qrganizational behavior, McGraw Hill

2. Lesikar and Petit, Report writing for business, Tata McGraw Hill

3. Huckin & Olsen, Technical writing and professional communcation,
McGraw Hill

~'.‘, LPEPEY ot Bl ] - any :
4, Wallace:& Masters, Fersonal development for Life & wark; Thomson
| s e L e

Lerning.

Ramari and Sharma, Report writing {4’

e ey - )
B, % avia.

Heta Miurphy, Effective Business Communicztion. McGraw Hill

s

e
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University of Mumbaj ]
NGINEERING :
///lODUchoN EN ) Semester-|(|
( Q[‘ (P] T e— el —_—
1 M (P) —
J - ACTICE
oo PR .
o //"'_'[- Lecture T
3 21 L~ WS ‘“4—"“'\"“\\,_
0 ) P .
ek e Praclcal |
- 1’6"’0%‘(1 of 60 min Futorial |- T —
serid T T T T e —
f ot _— — - | Hours Marks
L Theory Examination |~
L Praclic:\mﬁ&rr'\“_‘; e 30
——— \\_L__“' .
; Orai Examination l - ;
.o Qystem e e, 1
ation ! - T
pralts Ferm Work ; - ' 30
I R S e

W lop procedural and manual skills in machining
“ o develt

and 1o learn ihe operations
different machine tools.
a

ot
w]ﬁ-'h‘i.]m., i wse and control oi mschine 130 selection and use G i
QRS A ; ‘o af . e i
r suring instruments. maintenance and safety aspects.
meds S

fachlagc

rerformance and skill of the work carried out {rom among
rform

the operations shown in
detailed svllabus will be evaluated.

Deails of Svllabus

% \o. 1} Details

|
} Lirs B
. - ‘ .
. | Machine shop: i |
| 1.1 One job on plain and laper turning. . |
1.2 One job on turning, taper turning and screw cutting. _ ] ll " |
) 130ne Job on shaping machine with horizontal and inclined surfaces. '; 22
1.4 One job on mitling machine. '
‘i 1.5 One job on cylindrical grinding or surface grinding machine.
| .
! ' Moulding shop: o
-0 Sufficient practice (about 3 1o 4 moulds) of preparing different sand 14
“Moulys.
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-0 K

et w
Ter o . ae , L o ‘
yain the jobs done as shown above in 1.1 10 1.5 of the detailed svllabus.

conte - \

ghot . | )
l l:\'uninalinn <hall be of 3 Hours duration. The Lol <hould consist of at least three
ractt : ‘_‘,‘Q mmuimwd ml.lwol)
e
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University of Mumbai

110N ENGINEERING)

km;\‘m Semester-V

A : —_—
ROBABILITY AND STATISTICS (P) .

ApPLIED P

it Lecture | 4 ‘ i
Q! . S L ] |

woer W cck _ B Praclical |
{of 00 min I

1‘.‘11\““‘ .
Futorial |

a1 Per

Flours Marks
I ' Theory Examination |

\ . o

|

Practical Examination
Oral Examination - l 7

-

b =

ferm Work .

[otal ! ' HO0 \

n "L‘ N i . - . N .

Qoject the student sa s o enable himdher o apply standard Statistical technigues o

u\‘l‘,c N A . . . . . " L

To prel \n production Eigineering mvolving arcas ol uncertainity such s o cocntory,
s s A -

abler Ality. resource availabiliny and demand ete.

paintenance: (qu

roach

Gandard st
of view. Mathem

However busic cong

qistical techniques should be presented to the students from computation:t point
atical proofs for technical results should, as far as possible. be avorded.
epts and limitations of all statistical techniques must be ~']"‘\T\‘i1.lt.‘d,
Applications of standard statistical technique should be illustrated by means ol large

nber o numerical problems trom production eneineering and industrial statistics.
number < alp . :

Weightage o _ .
Proportional to the number of “Hrs indicated in the right column below.

Details of Svllabus

S No. | Details | _II;-; l

Probability Theory a) Concept of random experiment. Sample points,
s—ample space t\;pcs of events : Mutually exclusive, indep. cqually tikely
Probability (event) function (with axioms stated) o 06

I. Addition & Multiplication Theorem on Probability (without

Prootf) o
Bayes' Theorem (only statement & problems) _ BTy i S— B
[Random Variables a) Definitions : Random Variable (Db'\-'l‘ﬂ.[&. é
Continuous) Probability mass & density functions, Cumulative Dist 10

Functions o
) " ants ( about origin and
b) Expectation. variance, Co-variance, Moments ( about ongin i

0l
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- moment generating tunction * with ivati
,/4&1[ mean) s 2 derivation of

. Lents using M.G.F. Co efficient (M.G.F.) of correlation &

1 ”w;oqis in terms of central momen{s ( only formulae &
Kur

v I)I_Oblcmb)

l Distributions 1) Binomial 2) Poisson  3) Normal and
e . ~aitione ¢ . — .
[heorett® emal (with definitions and problems of mean |, variance &
) (e v
jard !

\'L“IIL a . -
oments - Regression :
n l»‘“mm & o

karl Pearson s Correlation coefticient (detinition | properties - no
1) l“-\\nl-(ol\‘y Problems)

Rank 10 proof correlation ( Spearman) with ranks repeated non-
h) N

repeated _ ‘ . ‘ 08
. ) Recression Analysis: Regression lines of X on Y and Y on X
' C g

using principle of least squares (normal using equations) and also
I direct regression coefficients.

4) Fiing of curves: Only straight line and parabola.

l
“Jeas of Hypothesis - _ | o
1) Definitions Population . sample N_ulhl :u-u_l ;1llcrnulg !\}';w(mt|1951s. '
Fvpe — 1 & Fype = errors. level ol significance. critical region,
Jeoree of treedom small and faree sample,
b) |>|-:\;cdurc tor Test ot Hiypothesis (use o statistical tabtes)
Cudents test Small tx::_unplc.\')
‘l'n wowt the steniiicant ditference between "
4y Sampie (single) mean & population mean. (only probiens) 'i
b) Two sample means (independent. & Dependent Paired -
est.(onhy problems)
Chi-square test tonly problens) '
a) Independence ol atiributes (using contingency able) Fiing ol'll
Binomial & Poisson distributions with test for coodness ol it \
B e I _
- . l';{{['-ﬁz—:\:';{iﬁl{lg'l—'csl ( Z —transform or Normal test) ' i
" n :\,"inglc sample mean & population mean t, 08
by Two sample mean ;
I “Analvsis of Variance (F-test) (only problems) - _ »' o
@) One way Classitication (Short-cut method & coding method) ".
(6 b) Two —way classification (Short-cut method & coding method) : 06
¢) Latin square (Short-cut method & coding method) ;
_— 'l.
welerence: - ]

) Probability and Statistics for Engineers and Scientists by Walpole. Pearson education
) Statistical Methods - S.P.Gupta

) Probility & Statics - Schaum series
; :?lrl"d“c‘oﬂ\’ statistics by Weiss, Pearson education
robability

) Mot and Statistical Inference by Hogg/Rao, Pearson education
! IINL‘|[‘|1‘cmucal Statistics : Gupta & Kapoor
RNET REFERENCE: www.ocw.mit.edu
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University of Mumbai E

CTTION NGINEERING) Semester-(V |
N \l“‘ {
pPRA e
LANICS AND FL U0 POWER (P)
A MEL ' i o o et e Mt et e e
Lecture | 3
a i . {
T L0 man ! Tutorial | - i
h‘\‘ ot { |
AN A T —— -=t - - 4
Hours ! Marks 5
R Theory Examination 3 T 00
Practical Examination o 23 :
e Oral Examination - -
ation Systet e — . .
it Term Work - 23
Towl o [30)

. . . . MR T e (e e rresre X
repare & theoretical base for e of Bud power for general understandue and i
prepare *

Juction echnotoey. machiee cools antomation and instrumentation.
o [ -
t

roach T T T |
Emphasis on concepis. principies and applications supplemented by problems.

wightage . ) .
proportional to ithe number of “Hrs™ indicated i the right column below.

‘ tails of Svllabus

GNo. Details s 1
—_— . . I . . [
General propertics of fluids and fluid static: ';

~Viscous fluids "Newtonian and  non-Newtonian, their stress  strain |
Crelationship (gencral description only) pressure at a point in Huid.

01 Variation of pre.sure with depth, fluid application to manometer. 06
| ransmission of pressure in a fluid, thrust on plane surface .centre of '

pressure horizontal, and vertical plane surfaces and nclined plzmc‘
surfaces. forces on immersed bodies. "
Fluid Dynamics: ‘

Various types of tlow (veneral description only), continuity equation,

energy equation, momentum equation. Application. of energy and 04
c

ontinuity equation for fluid {low measurement closed conduit (No
\Ms. only applications are to be imparted).

|
|
:
|
|
|
l
|
|
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ipes: ——

o P
Jow 0 lent flow in pipes ]
tow 1 d turbulent flow in pipes (elel - '
aninar A0 Pbp (elementary treatment only), Darcy's |
, Lation. and laminar tlow between flat parallel stationary plates '
QU r flow between parallel plates one of which i i e 04
_ amin \ IS moving, losses in
A nds couplings and valves. o i
pends: S — |
H;’-dr:\“"c pumps and motors: —_
, m'u-uducnon. variable capacity and fixed capacity types gear, vane and
v . P o ~ = ! ¢ *
| e pumm{ dra_m units {md rolary actuators performance curves {or 07
0 . 1e speed drives, combinat ] ' . !
\3‘(&1‘1‘2393&' drives, combination of pump and motor units. ’,
—Valves: _ _ —
L ntroduction. Lypes ol \'ul\'cls viz. "check valve, relief valve, speed control |
" yalves, pressure compensating valves, pressure compensated flow control | 07 I"
03 valves. unloading valves. direction control valves, sequence valves and l
; Al . 4 1
counter balance valves. ’, i
T 0il Hydraulic circuits: B D
| ' i - - STFCILTE G > e . 1 N - !
| | introdllc“?“' .lnmu uruul.s._ gt.!u.l'dl classification of valves in circuit. | 07 !
go meler-in circuit. meter-out circuit. | |
7-7”/-//___,*.- ———— e i — ——

rk:

et WU o - ) |
i Repart O laboratory experiments hased on the above chapters. At least 6 experiments are

. I N

\ e g.mduc{cd.

(R . s et . . _ ' - '
v feast five ASSIEAMERTs comprising o nmmiatm 3 prodlenm in cach assignment must be
| ‘-' I _ = Dot

T mited atong w iy the teboratory reports trom among the above 6 chapters.
\ leastone class test must be conducted at the middle ot the semester and 10 marks

3 : A . . .
g weightage must be assiened Tor the evaluation oftest i the term work.

5) The [inal report shoutd contain all ot the above as shownin 1.2 and 3.

References:

) Flud Mechanics by VoL Streeter alld E.Bowylic
%) Fluid Mechanres and Hydrauhic Machines by R.K.Bansal.

3) Power lyvdraulics by A.B.Goodwin.

1) Indusiriai Hydraulics Manual by Sperry & Vickers Co.
) [vdraulic and Pneumatic Power by H.L.Stewart.

6) for Production
1) Fluid mechanics and hvdraulic machines by RAK.Rajput
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University of Mumbai ‘
- i
— |
i /—-’_.-——*_'———’-_-—_ 'I _‘»_‘_«‘
n . my 1075 v
UcTION ENGINEERING) | Semester-[V
pROD i
b _URING ENGINEERING I (P)
;\NUFACT " ————— - - e—— - —
] i | M ,/-"’*"'T Lecture | 3
[\ - SIS AN MR- !
l yor week LAY Practical | - |
.“ -[. 1 . | _ ]
l\t|l( 60 min utoria i
’/ ! ours Mares 5
] “Theory Examination 1 3 107 !
Practical Fxamination - - !
T Oral Examination | - - 3
5 wstem | !
ion S8 = S :
|\';\lu-ll ! Ferm Work - - I -
) _ U |
i iotal S
ding ol rpes. construction. tancibenad teatires and use o meal Lul[ll]“ machine
” i \ A
,Pgrllioﬂ on work picee and production related requirements
\ L
on.role and capability of machine tools as i productive resource and cost center,
S o - - ..
. engineering decisions affecting guahty and productivity,
b ol to the pnumber of “Hrs™ indicated in the richt column below.
uportion: _
} No Details 11 :
T Automats: :
, | Major classification, horizontal and vertical. single spindle and multi- ‘
ﬂt “spindle. bar type and chuck type. serew 1vpe and Swiss (ype. tools and 0¢ \
! roo0l holders. tvpical tooling sctup tor simple work pieces. special ) \
Caltachments,  threading  attachments. high speed  drilling attachments.,
i chutes, mavazines, and hoppers for teeding.
S pp u
» Numerically Controlled Machines.
2 I NC and CNC lathes, CNC wrning centers. paper tape, magnetic tapes, 06

. ___iworking principles Machining centers. special purpose machines.
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ln
er dn" c0C

Url
lung¢ €
| P]J” ’ [I’ fced

rmdlnn m'lchmu

USRS

ess. grmdmg machines-cylindrical, centre type, universal,
centre type, chucking type, centreless grinding machines-
in feed, end fecd, internal grinding machines- horizontal,
(h ollﬂl medlc -rotary/reciprocating types, toel and cutter grinders.

Chemical machining (CHM)

LR Ulirasonic machining (USM)
- Abrasive jet machining (AJM)
Laser beam machining (LIBM)

“Plasma arc machining (PANM)

Electron beam machining (EBND

-

References:

I} Production Technology

) Elements of workshop 'I'cchnolouv

) Maierial and manufacturing processes
I Manufacturing process

i) Production Technology

53 Production Technology

) llnducllon Technology

F“ ' o wheels -
yding W
U”,“-. of abrastves- -natural, artiticial, grain size, tvpes of bonds. grade.
]u{:tturc. shapes and sizes. 18 for marking svstem of erdlmv wheel.
l‘ I of grinding wheels, grinding ﬂmds balancing « vnn(lmg 02
s, ruing and dressing. mounting ol grinding wheels, -,.uu\
- Thread ‘Cutting Machines: - l
Ihu ad pmdumon process. thread chasing, thread milling, thread 3
whirling. die threading and tapping. thread rolling, thread grinding, sclf 1 06
opening ¢ die heads, chasers - radial. and tangential (tool geometry |
‘n.umd) : "
T Gear Teeth Cutting Machines: | —
Gear milling. £ear hobbing- principles of hobbing (kinematics omitted).
hobbing techniques. hob size. material (tool geometry omitted). gear | 06
<hapet cutter (ool geometry omitted ). Gear finishing processes-gear
Jhaving. gear lapping. gear wrinding. vear burnishing .
B “Vodernt Development T
| \lachining Centers . Slkudl Purposc .\Il_n.hmu e
3 ’/"f—tmcnuonal machining processes (only lnsu_bﬁi{;ﬁ;l‘&. machines S
: md 1ppllk.dllon)
Cectrical dixcharge machinme L DN,
B lectrochemical mz wchining (1N
006

HMT T.M.H. Publishing Co.
Hajra Chowdhary and Bose .
De Garmo

Begman.
Raghuvanshi
Chapman Vol | and 2
R.K. Jan

Vol Il

and 3
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University of Mumbai
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7 TION ENGINEERING)

Semester-1V

 RICAL AND ELECTRONICS ENGINEERING (P)

——

| LeclureTJ- S
- USSR DA
o et week Practical | 2 .
o ) . = T o S - ———
perto!  of 60 min Tutorial | -
I r ot i — ——— |
‘ I o
[Hours \' Marks
- K Theor ination | 2 )
B y Examination 3 100 l
! Practical Examination - -
|
- - —
N | Oral Examination - -
- qluation SYSIE S — = :
Evi ! Ferm Work - 25
Total ! 125 !
[ NI o e )
jecti s Alied discipline. ot electrical energy and devices used i produciion
Seay Ay et . . .- .
L ainecring machine tools. instrumentation and automation.
engIita=ties
Fphasis on concepts. principles and applications.
-mphast:
ponioﬂill w0 the number of “Hrs™ indicated in the right column below.
' Details : Hrs ;‘

“Electromechanical Energy Conversion:

'Three phase induction motor. working principle. construction, types. :fnd
torque speed characteristics of DC Machines. DC Generator - working
| principle. EMF equation. and classification. - : o
' DC motor - working principle, torque equation. types. characteristics.
| speed control of DC motor, starting methods and stepper motors.
(problems to be included)

0l

|

Transformers: Single phasc and three phase ransformers:  Working
principles and testing methods. Efficiency regulation. Equivalent

| circuits.(Problems to be included)
|

08

Integrated Circuits and Devices: - i
| Operational Amplifiers ~ basics. ideas OP-AMP ratings, OP-AMP 0
applications, linear and digital IC's, counters. registers, multiplexers, de
multiplexers, decoder and encoder.
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<

' tifiers (SCRY) in
c!dmg control wit}
ation point of view)

¢ DC & AC motgr. r_esistancc-\\'clding (w

c jid-state circuits (elaboration is necded from applic
0 T

| B 50 pTocessorS and Applications:

/ Mic v systems,  Microprocessor  (onlv  $085 Archi

| Naaory \ 3 rchitecture  apn¢ \

/ TC-)merS and relays, applications of Silicon Controlled Rec
1
0

uctions). programmable controllers. regulation of voltage and
g m

|
| instr . ssor bas '
|n (MICTOProcessoi based. block diagram oo

” ;spL’Cd and flow char approach \

—

Ff

el risticsolg_[’hase Induction motor.
acle T
Ch;.mbl aracteristics.

h
‘Alotorc -
DL. ol conlrol of DC Motors

el 0 ‘
E qudy 0! counters.

S Jication of timers. |
& )plic'mon in AC and DC Motors.
st ;l : 1 3 . - - . . . ~ .

¥ : I.)roccsscr programming (simple procrammes without any interfacine CITCHLS)
AficTO | > ' M .

woly ol PLC | |

ree phase power imeasurement using transformers.

N ol
I‘.;ll.lncc(l th

o works o ' )
."‘“ll"l\'l ong class test must be conducted i the middle of the semester and 10 mar:s
3 Cd!

i '&'x:iuhla‘c’c must be assignc_d o 1t during the evaluation of the term work.

! |{va:\rl on laboratory cxpcruncnt.x'. based on lhu.nlm\'c Clmp'lcrs, dl?d at least 8‘

j Fyperiments must be cnndu'cujd Irm-n l.I‘.ur hist .n|.\'cn above |_n the list ()f(:xp(:|‘||11f-|11s:.
Atleastd assignments consisting ol mimimmum 3 problenms in each assienment from

Among the 6 chapters must be submitted along with the laboratory report and the test
H pil[k‘l'.\'.

i
4

e

(i A

T T R

Mﬂt?;;\mc Devices and Circuit Theory by Bovlestad & Nashelsky
Electric Machines and Transtormers by Anderson Leonard and Jack Macneil
OP-Amplitier by Gavakwad
Microprocessor by Gaonkar
| Digital Principles & Applications by Malvino & leach
| SCR by G.L. Mamal
| Electrical Technology by Cotton.
Llectrical Machines by: M.G. Say
|
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University of Mumbai i
\_\!
Semester-1V !
l
."."‘ T
N
: -.THE e Lacture © 3
o L et
¢ o “cd\ L____’_______ - ._,_,._m_.-____ra“'bal ! 2
: pert fol min 5 Luterial t -
N |’|.'“0 — A ¥
¥
) e ours Marks
) - | Theory E.‘(anﬁlﬂaf_ton ) -
e I R — i 100
1 . Pracucal xaminauon - 73
: Oral Examimation | -
tion S\S(cn] A el o Gt nal o O -
i Juid : Ferm Work - 25 —
:l ‘_'lf\‘ - ‘ .')O -
L e epare a theoreticad base tor eenerel understandi
n/l licd discipline to prep eceneral understanding and
ay e ) - . =
hl n in production engineering.
jealt
pich - srinciples and analytical reatment sup siemented by probl [
i O concepts. principies « \ SUppiv cd by problem solving.
e . e e i i .
onal to the aumber ol “Hrs indicated in the right columa below,

ii\'nl'S\'lluhus
e —_—

" Details "
Revision of Thermodynamics concepts: i
System.  surrouding.state path property Reversible and irreversible 02

process thermodynamic work. heat. Temperature.
Zeroth taw of thermedynamics.
First law of thermcdynamics:
Joule's experiment to verity
process Internal energy as a property.
“energy. -kquation of state of ideal gas.
constant. Application of First law to non flow process
volume, constant pressure, constant —temperaturc.
polytrephic processes, heat and work calculations.

|
|
thermal equilibrium. '\

first law. First law applied 10 non-cyclic
Joule's experiment of internal
Universal and specific gas
es. viz.. constant 06
adiabatic and |
|
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e N - _._____“_‘—V\ﬁ-‘
//[/h/“-/orthcrmod_\'namws applied to flow Procesme T —_
sipst 1€ ses _

T cork enthalpy. control volume. Application of
] \ o

/ flow: Gread) flow energy equation. Throttline
1 .o * (] - =
r qste periment, Joule Thomson's coeflicient, Wo
' | !1 ¢ . . c B >\ X ’ v
o plee <ges in terms of pressure and volume, Applic

fiest law (g open
process Joule's porous

r i >
kAdonc I steady flow 05
atton toy boiler, nozzle

" W:l‘ Cl}" ) — i} o
o lan ol thermodynamiges : 1
Tgecone ™ s . : * y .
d - ations of first_law ot thermodynamics. Heat enpine
o 1 . R L e ‘ 0 .
v pam ey, 10N ersed heat engine, coefficient of pe
v M v

thermal

. [
. rformance. ¢,
“avin-Planck and Clausius statement ) - Camo |
: Kelvin-PL é nts and their equi
\ quivalence ‘
: . .

2 qual motion machines ol tirst and sccond Kind. Carnot's theg
[L\' 't l‘ e () S Py ')rcnl |
cmoerature  scale, B “ Clauei ; .
i ]'hprm«‘xi.‘"“m“ ' . . l lllf’Op_\, Clausius Incquality. |
, emperature = entropy diagrams, Lntropy chanees for an id l |
- 56 ¢il
|

Cﬂu.

07

L atreP} T
juring ey ersible processes.

pas dutiis == T o

Al ot Lok al combustion cveles, air |

o ndard cfliciency and mean cftective pressure, study of constructional

o . * g NN . NIRRT P v MS h

jotails 21 1€ Engines. Four stroke” and two stroke cycle |.¢ enings, &1 f |

dale . . . . i ) .C. g

od C.1engines. Study of simple carburetor, fuel pump, fyel niector an | |

\ “ . . N . . . ] :

qozzle of 1O engimes. Cooling and lubrication svstems of 1.C !

AN \ < .

e . ) . . x‘ng'incs. :
on svstem of S engines. Governing of 1.C. engines. \'

of 1.C. Engines: Owo. Diesel and dy

s oo

L [t \ - AN ; alve timine _
diaerams. Calewlaiion ol LP P and S.P.. determination of indicated | '
" nd brake thermal efhiciency and specific fuel consumption,

| (. engines. Heat-balanee sheet,

Festing of

C\Ir COMPIESSOIS
Uses of compressed air. classification, single stage reciprocating iy
: compressor without clearance. Work and power calculation. is()ll'|(:1’1'||:||
v and adiabatic efficiency. two stage air compressor with perfect inter |
cooling. Ideal intercooler pressure. F.AD. and volumetric efficiency.
I‘fTect of clearance ‘mlumc. )

Gas Turbmes :
~Advantages and disadvantages of gas turbines. Constant pressure Joule
07 cvele with isentropic and irreversible adiabatic expansion. Open cvele gas |
Cwrbine. work. power and thermal efficiency. Closed cycle vas wirbine.
constant volume cyele gas wrbine.
*leat Transfer :
- One dimensional. steady state, heat transfer by conduction through plane
' wall. radial heat transter by conducting through hollow cvlinder and
| hollow spherc. Conduction through a composite plane and cylindrical
s wall.
0 | Heat flow by convection. Free and forced convection. Nusselt. Reynold
{and Prandtl number; heat transfer between two fluids scparated by
' composite plane and cylindrical wall. Over all heat transfer coefficient.
Heat exchangers. Types of heat exchangers. Log Mean Temperature
difference. Wien's law, Stefan Boltzman's and Kirchoffs laws.(problems
| & derivations to be cut down) Problems based on LMTD only in which

— | overall heat transfer coefficient to be given. i

(4
Q

C} Scanned with OKEN Scanner



—and_Air CondiFioning:.W
- and ton gf refrigeration, air refrigeration, Se| (g:oflitlon,
oV and T.S. -dlagram, c.0.p and pow?r calculations. Vaman
¢ ion refrigeration  system. Representation on T-S. and p[?.‘;;
€°-0 P, power, capacity and mass flow rate Calculation effects f

~ vapour ab§orpt|on system of refrigeration, Desi b(l)
“an idea rcfngcr.ant. Comparison of ammonia, SQ?2 (r:aO;
§ pf“"cr:;::| | and R-22) as refrigerants. Study of domestic ref'rigera}or anci

o Central air condition system, study of window ai
r

Cae

08

R\ atc

M ioner and packa
oM

e ler
~O0l1ct. . .
¢ age air conditioner.
\\

,|lmr;ll(‘r_" ex

“l‘c_\.'-‘.,-.nu'"“ comprising ol'min.i‘mum 5 problems in each assignment mu
N :—\-ith the laboratory reports trom among the above 6 chapters.

| lest must be conducted at the middle of the semester and 10 marks

ne Llf"i’c assianed for the evaluation of test in the term work.

1st |muldv'~‘(““”i" all of the above as shown in 1.2 and 3.

[
N ;llol

i

ohtage mt
\‘.c : ¥ Ay ! S
LS fmal report
N (

N

' ineering by R k. Rajput. Laxmi Publication
opmal €S = 1 N art
0T Thermal engineering

PRI counse

: oyblication
i Publice
Dhanatr

e [hermods namics by PR Nag. Tat MeGraw Hill Publishers
"1; I:H-__‘l!.L : g
) [peineering
publication

- emodynamics and fHleat Engines. Volume | by R. Yadav. Central Public |
;' 1CIITIOU Y TR -

- 1992
- peprint 1992, o e .
’ﬂ 'l‘h{-‘rnmd\"i“"i'»'* for Engincers by M.L. Mathur and S.C.Gupta, Jain Brothers

- Thermal Engineering by Ballanney. Khanna Publishers.

(& Scanne

—

periments based on the above chapters. At least 6 experiments are

st be

by Domkundwar. Kothandaraman and Khajuria, -

(hermodynamics by GUF.C Rogerse Y.R Mavhew.  ELBS/Longman

{ousec.

d with OKEN Scanner



T Equal emphasis o0 concepts and

Jllowed during examinat

Weichtage

£

Details of Svilabus

. 1N ENGINEERING) ‘
! , [TON ENGINEERD
- ‘.(PRQDLJC !
é'\gsi" T T L

v g //’_,_» SlGN P

e G|NEER‘NG DE ®)

R”H:C'l: ,/-"“""””-l T
lag.lﬁ 5 / o LeCthe i 4 —
s per wcc"_i ‘_ o Practical | 7
’c'I(" F o0 min | T e
. pcl'i("l of 0 R lutorial | -

£ o e o

i ‘ Theory Exafni?‘uaib]?jﬂ

y i'— Prac P -

| ractical Examination |

?; l - . T_h— e E ‘—;- -
] o Oral Examination ¢

§ le“a(ion System T

v | Ferm Work
[ ol .

JI _
| )il:t't‘li‘ ¢ : s & | ' 1 '

{ o impart knowledge ¢t acalvsis & design ol vartous nchine

reliability . safety. standardization & aestheties.

ypproach

e[ S
4 '] 100
S S —
) ! .
T

clements tor funcuon.

problem solving. Design da handbook 1s nici
on. relevant data must be given in the guestion paper.

o Details | s
— : e T e T T '
~Introduction orations in |
3 . 5 . . . R - varl ) B . - . ; “ _‘ -~
Ly iSweps involved in designing. types ol designs. “’“bf““l_“ . ol'\i 03
L ' designing. Design-manufacturing terface. material selection, Taclor 00,
~ ' safety and its implications. - —
g Operational Joints : \
4 i : L. bl 1oints. sleeve type
0 | Introduction, strength of joints: cotter joints, knuckle il\(l’““S P 06
cotter joint, gib and cotter joint .pinncd jomnts, urn buckie \
Shafts, keys, Couplings and Pulleys: -« moments, design of
¥ Shafts subjected to axial loads, twisting and bending nes, desigh
0 Jecicd. 10 ax ’ ¥ - type flexible coupling, 08
0 keys. Muft coupling, flange couplings. bushed pin bP
| marine type coupling.
N Design of flat and V-belt pulleys.
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R

e Elements

_ machi"c paﬂs S{|bi?C}‘C-(’ t‘n direct and c_cg.cntric loading. findine area of |
P section of machine members of frames having following cross
| cc(iﬂ“’cimumr‘ rFClang;\l!ﬂr. box, square tniangular T 1 and trape zondal 0o
o ! cections only. dcshlg.n ot r!\'c(s or bolts subjected to eccentre loading an '
, ;hc Jbove Bpes ol frame fastenings.
, “Cuned .\lélzi\il“\c:A and Crane Hooks B
= v ing follonwing ‘c;-u_\s scction only: Circular traneular square
' 0 rcd_vnu:llliil-'. lmpcm!d;\! . $
(Urcular rines and cham Iuﬂxs are excluded)
Gear Wheels: Design of spur gears, simple sears caloulation Jdesien of
ocars based on beam strength and wears Fewis wnd Buckinsham s
o Equ;uion. 03
f— T)L‘\il_;n—\‘t_\'t"cnlunl_\'.v'slrlll.\ subjected © buckhine: Desien of connecting road
i
o™ . <| )L\igﬂ nl\prings:
Classification and applications. desien ol helical compressii and
\ eSO SPrings. co-anial spries. Desien of deal sprinesostrae i and
faminated ana ~ennt ciliptical. Straim enerss ol spriiese dosiea butic
- prings.
Riveted Jomnts .
Desien of joints subjected o cecentric loading. Botlerjoimts lonetudinal
m and circumferential joints. single riveted. doub'e riveted and tple .
riveted joints having equal. uncqual cover straps. chain and 2122a< riveted
arrangements. usc off Indian Boiler Regulation (IBR) i design.
— B -
" l_)csign of \\-cldcaj:;i_nltf - . )
) Strength of welded jomts. welded jomnts subjected o eeeentric loads.
r~— _ ____special cases of welded joints R - _
Pressure Vessels - —
’ 'I'hi.ck and compound oy linders. determination ot wall lhic_knv:_xs ot )
C)llndcrs. hoop and radial stresses, plotting hoop and radial stress
\ distribution curves.

Tery, Work.
A

based on the syllabus

5o
Vel and . ‘
Conepy preparation of production of simple assemblies

chapters and the drawing are (0 be drawn

o 1o (Alleas e . )
: 51') half i, _‘:‘“Gc.\nruscs)drawmgs in each
) dargy Perial drawing sheets for the de

Sgnpy,
¥l

sianed dimensions ustng conventional

tntg . . .
us, e consisting of four problems from the chapters shown o the detatled

Xeludi
i A _ :
ng the ones sclected for design and drowins:
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ats of mdl
enls

- 1111

=) on© 5= sglen

B

chine Design

chine clemet

,: sf must be conducted at the middle of the
g . ssig“ed for this test will evaluating the ter
3 n t ,

5 A0 '5 mUS m “roﬂ\ repo

rt consists of the assignment as show
r
final  yn in 3 abOVE:

sh

Sémester and weightage of 10
m work.

nin 1 and 2and the test

N. C. Pande and C. S Shah
MUOEL Spotts

Schaum’s Series

Keal Pujara

Black

PPatel

R. K. Jain

LEo Taviorand J.S.Wringles
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) /—‘ University of Mumbaj

: (PRoDUCTION ENGINEERING)
j G.E-
: 5:5-

\S — Semester-1v
1 !
L ORKSHOP PRACTICE IV (P) S
e D
U L T
Lods pe \ L Pracii s
! ,c”o.d:lluf 60 min [ T T T -P\ra_cl_mil i,:)_ - —— ]
i 0] I)C”O J —_— e rll[OriaII . T e—ee
3 ! '_\\ -
— i —_— o
= - Hours i Py
- 1 T ———— | Mark
4 /// I Theory ExaminaﬁTrq“‘“‘ - ~~---————;'I——~~--.-»_!j_3
i ractical Examination l . T
! 7 1 30
: ! L_‘.ﬂ"-,ltion Syster ' Oral Examination | e
v jr____‘_ ) Term Work ‘E‘m_"“_“"““" I
g ‘ ; Towl T TS
B T T e o
] l./()]')ch[i\'L‘ )

I Continuation ot the subject i earlier semesters develop procedural

: and nunuad
kills in planuing the resources and producing a complete end product
skills

.\))r():l(.'h . < fm . S TR e .. .
‘ Training in identification ol resources. constraints and  organizinge for the work (o

peet quantity. quality and delivery date requirements.
| \ )

Weightage . e . . .
proportional to the number of “Hrs™ indicated in the right column below.

Details of Svllabus
/—‘—_

AR R
: G No.
; 'MACHINE SHOP . |

3 “One composite job consisting  of minimum four parts emploving |

; operations on lathe, viz. precision turning. screw cutling, boring cte. and 5

T Details

0l - . . o p. ) e
; “involving  use  of  shaping. milling, ('h_lllmg .-dl»‘d|'k‘§:“.|.“(j I.t.‘
(cvlindrical/surface) operations.  Standard additional pm‘;s ike screws, !
i LT . TR IRT . squired. i
—______lrivets, springs. dowels, circlip. etc., may be l{Stid Ifl‘t’,ql l_rE'ijf“* e iy
) “ Assembly and disassembly of some of machining fixture. drtil § gelc. |06
0w ' “machine tool sub assembly | 06
U Assembly and disassembly of machine tool sub assembly 1 R
o W

: ), 2 e of ailed svllabus.
‘»s"hou!d COntain the jobs done as shown in sl nos. 1, 2 & 3 above of the detailed syllz

i | on
| PE:K&I E.\ammalion: | for 4 hou
- Wlca) gy |
}ec‘ .a| exammauon will be hel r X ly S

%o ; . . TF i
"luming, boring, screw cutting, drilling, milling.

hall consist of preparation of jobs in
shaping, grinding, ete.

3(
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