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rogram
m

ing &
 N

um
erical M
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R
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 S
T

R
U

C
T

U
R

E
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ear
Ist S

em
ester
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o

d
e

S
u

b
ject

T
P

C

M
A

05364
M

athem
atics-II

4+
1*

0
4

E
E

05192
E

lectrical E
ngineering

4+
1*

0
4

C
E

05258
F

luid M
echanics for C

hem
ical E

ngineers
4+

1*
0

4

C
M

05441
O

rganic C
hem

istry
4+

1*
0

4

C
H

05122
C

hem
ical P

rocess C
alculations

4+
1*

0
4

M
E

05224
E

ngineering M
echanics

4+
1*

0
4

C
E

05259
F

luid M
echanics for chem

ical engineers Lab
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3
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C
M

05448
P

hysical &
 O

rganic C
hem
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0

3
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T
O
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L
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ear
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d
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em
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d
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S
u

b
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T
P

C

M
A
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 S
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4+

1*
0

4

C
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05485
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0
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C
H
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odynam
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4+
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C
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C

hem
ical Technology
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0
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C
E
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ental S
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C
H

05359
M
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ical E

ngineers
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P
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hem
ical Technology Lab
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E
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R
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N
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L
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G
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A
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R
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B
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I Y
ear B

.Tech
. (C

h
.E

.)
2+1   0    4

(H
S

 05231)  E
N

G
L

IS
H

1.
IN

T
R

O
D

U
C

T
IO

N
 :

In view
 of the grow

ing im
portance of E

nglish as a tool for global com
m

unica-

tion and the consequent em
phasis on training students to acquire com

m
uni-

cative com
petence, the syllabus has been designed to develop linguistic and

com
m

unicative com
petence of E

ngineering students. T
he prescribed books

and the exercises are m
eant to serve broadly as students’ handbooks, to en-

courage them
 to develop their language skills. T

he tw
o textbooks identified by

the B
oard of S

tudies serve the purpose of illustrating the conceptual fram
e-

w
ork w

ithin w
hich the syllabus is to be adm

inistered in the classroom
. W

hen a

T
E

X
T

 B
O

O
K

 is prescribed content is generally paid attention to. H
ow

ever, the

stress in this syllabus is on language acquisition and skill developm
ent, calling

for both the teacher and the taught to go beyond the prescribed texts and

innovate exercises and tasks.

2.
O

B
JE

C
T

IV
E

S
 :

1.
To prom

ote the language proficiency of the students w
ith em

phasis on im
prov-

ing their LS
R

W
 skills.

2.
To im

part training to the students through the syllabus and its theoretical and

practical com
ponents.

3.
To im

prove com
m

unication skills in form
al and inform

al situations.

3.
S

Y
L

L
A

B
U

S
 :

L
isten

in
g

 S
kills :

•
Listening for general content

•
Listening to fill up inform

ation gaps

•
Intensive listening

•
Listening for specific inform

ation

•
N

ote-taking - guided and unguided

•
P

ost-listening testing
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R
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Total  C
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S
p

eakin
g

 S
kills :

•
O

ral practice

•
D

eveloping confidence

•
Introducing oneself/others

•
A

sking for/ giving inform
ation

•
D

escribing objects/offering solutions

•
D

escribing situations

•
R

ole play

•
E

xpressing agreem
ent/disagreem

ent

R
ead

in
g

 C
o

m
p

reh
en

sio
n

•
S

kim
m

ing the text

•
U

nderstanding the gist of an argum
ent

•
Identifying the topic sentence

•
Inferring lexical and contextual m

eaning

•
U

nderstanding discourse features

•
R

ecognizing coherence/sequencing of sentences

N
O

T
E

 :
T

h
e stu

d
en

t, th
ro

u
g

h
 th

e train
in

g
 im

p
arted

 to
 h

im
/h

er b
y m

ean
s

o
f th

e text-b
ased

 ap
p

ro
ach

, w
ill b

e exam
in

ed
 in

 an
sw

erin
g

 q
u

estio
n

s

o
n

 an
 u

n
seen

 p
assag

e.

W
ritin

g
 S

kills :

•
W

riting a sentence

•
U

se of appropriate vocabulary

•
P

aragraph w
riting

•
C

oherence and cohesiveness

•
N

arration / description

•
Interpreting data

•
F

orm
al and inform

al letter w
riting

•
S

ending e-m
ails

•
Inform

ation transfer

•
E

diting a passage

4.
T

E
X

T
B

O
O

K
S

 P
R

E
S

C
R

IB
E

D
 :

In order to im
prove the proficiency of the student in the acquisition of the four

skills m
entioned above, the follow

ing texts and course content, divided into

E
ight U

nits, are prescribed:

1.
L

E
A

R
N

IN
G

 E
N

G
L

IS
H

: A
 C

om
m

unicative A
pproach, H

yderabad: O
rient

Longm
an, 2005.(S

elected Lessons)

2.
W

IN
G

S
 O

F
 F

IR
E

: A
n A

utobiography – A
P

J A
bdul K

alam
, A

bridged version

w
ith E

xercises, H
yderabad: U

niversities P
ress (India) P

vt. Ltd., 2004.

T
h

e fo
llo

w
in

g
 lesso

n
s fro

m
 th

e p
rescrib

ed
 texts are reco

m
m

en
d

ed
 fo

r stu
d

y :

A
.

S
T

U
D

Y
 M

A
T

E
R

IA
L

 :

U
n

it – I

1.
A

stro
n

o
m

y from
 L

E
A

R
N

IN
G

 E
N

G
L

IS
H

: A
 C

o
m

m
u

n
icative A

p
p

ro
ach

, O
ri-

ent Longm
an,  2005.

2.
C

hapters 1-4 fro
m

 W
ings of F

ire: A
n A

utobiography – A
P

J A
b

d
u

l K
alam

, an

ab
rid

g
ed

 versio
n

 w
ith

 E
xercises, U

n
iversities P

ress (In
d

ia) P
vt. L

td
., 2004

U
n

it – II

3.
Inform

ation Technology  fro
m

 LE
A

R
N

IN
G

 E
N

G
LIS

H
: A

 C
om

m
unicative A

p-

proach, O
rien

t L
o

n
g

m
an

, 2005.

4.
C

hapters 5-8 fro
m

 W
ings of F

ire: A
n A

utobiography – A
P

J A
b

d
u

l K
alam

, an

ab
rid

g
ed

 versio
n

 w
ith

 E
xercises, U

n
iversities P

ress (In
d

ia) P
vt. L

td
., 2004

U
n

it – III

5.
H

um
our  fro

m
 LE

A
R

N
IN

G
 E

N
G

LIS
H

: A
 C

om
m

unicative A
pproach, O

rien
t

L
o

n
g

m
an

, 2005.

6.
C

hapters 9-12 fro
m

 W
ings of F

ire: A
n A

utobiography – A
P

J A
b

d
u

l K
alam

, an

ab
rid

g
ed

 versio
n

 w
ith

 E
xercises., U

n
iversities P

ress (In
d

ia) P
vt. L

td
., 2004

U
n

it – IV

7.
E

nvironm
ent fro

m
 LE

A
R

N
IN

G
 E

N
G

LIS
H

: A
 C

om
m

unicative A
pproach, O

ri-

en
t L

o
n

g
m

an
, 2005.

8.
C

hapters 13-16 fro
m

 W
ings of F

ire: A
n A

utobiography – A
P

J A
b

d
u

l K
alam

,

an
 ab

rid
g

ed
 versio

n
 w

ith
 E

xercises, U
n

iversities P
ress (In

d
ia) P

vt. L
td

.,

2004

U
n

it – V

9.
Inspiration fro

m
 LE

A
R

N
IN

G
 E

N
G

LIS
H

: A
 C

om
m

unicative A
pproach, O

rien
t

L
o

n
g

m
an

, 2005.

10.
C

hapters 17-20 fro
m

 W
ings of F

ire: A
n A

utobiography – A
P

J A
b

d
u

l K
alam

,

an
 ab

rid
g

ed
 versio

n
 w

ith
 E

xercises, U
n

iversities P
ress (In

d
ia) P

vt. L
td

.,

2004.
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U
n

it – V
I

11.
H

um
an Interest  fro

m
 LE

A
R

N
IN

G
 E

N
G

LIS
H

 :  A
 C

om
m

unicative A
pproach,

O
rien

t L
o

n
g

m
an

, 2005.

12.
C

hapters 21-24 fro
m

 W
ings of F

ire: A
n A

utobiography – A
P

J A
b

d
u

l K
alam

,

an
 ab

rid
g

ed
 versio

n
 w

ith
 E

xercises, U
n

iversities P
ress (In

d
ia) P

vt. L
td

.,

2004.

* E
xercises from

 the lessons not prescribed shall also be used for classroom

tasks.

U
n

it – V
II

R
eading and W

riting S
kills

R
eading C

om
prehension

S
ituational dialogues

R
eport w

riting

Letter w
riting

E
ssay w

riting

Inform
ation transfer

U
n

it – V
III

R
em

edial E
nglish

C
om

m
on errors

S
ubject-V

erb agreem
ent

U
se of A

rticles and P
repositions

Tense and aspect

Vo
cab

u
lary – S

yn
o

n
ym

s &
 A

n
to

n
ym

s, o
n

e-w
o

rd
 su

b
stitu

tes, p
refixes &

su
ffixes, Id

io
m

s &
 p

h
rases, w

o
rd

s o
ften

 co
n

fu
sed

.

T
E

X
T

 B
O

O
K

S

1.
E

ffective Tech
n

ical C
o

m
m

u
n

icatio
n

, M
 A

shraf R
izvi, Tata M

cG
raw

-H
ill P

ub-

lishing C
om

pany Ltd.

2.
E

veryd
ay D

ialo
g

u
es in

 E
n

g
lish

, R
obert J D

ixson, P
rentice H

all of India P
vt

Ltd., N
ew

 D
elhi.

R
E

F
E

R
E

N
C

E
S

1.
S

tren
g

th
en

 Yo
u

r E
n

g
lish

,  B
haskaran &

 H
orsburgh, O

xford U
niversity P

ress

2.
E

n
g

lish
 fo

r Tech
n

ical C
o

m
m

u
n

icatio
n

, K
 R

 Lakshm
inarayana, S

C
IT

E
C

H

3.
S

trateg
ies fo

r E
n

g
in

eerin
g

 C
o

m
m

u
n

icatio
n

,  S
usan S

tevenson &
 S

teve

W
hitm

ore ( John W
iley and sons).

4.
E

n
g

lish
 fo

r E
n

g
in

eers: W
ith

 C
D

, S
irish C

haudhary, V
ikas P

ublishing H
ouse

P
vt. Ltd. W

ith C
D

.

5.
B

asic C
o

m
m

u
n

icatio
n

 S
kills fo

r Tech
n

o
lo

g
y, A

ndrea J R
utherfoord, P

earson

E
ducation A

sia.

6.
M

u
rp

h
y’s E

n
g

lish
 G

ram
m

ar w
ith

 C
D

, M
urphy, C

am
bridge U

niversity P
ress

7.
A

 P
ractical C

o
u

rse in
 E

n
g

lish
 P

ro
n

u
n

ciatio
n

, (w
ith

 tw
o

 A
u

d
io

 cassettes),

S
ethi, S

adanand &
 Jindal , P

rentice –H
all of India P

vt Ltd., N
ew

 D
elhi.

8.
E

n
g

lish
 fo

r P
ro

fessio
n

al S
tu

d
en

ts, by S
 S

 P
rabhakara R

ao.

9.
T

h
e O

xfo
rd

 G
u

id
e to

 W
ritin

g
 an

d
 S

p
eakin

g
,  John S

eely, O
xford.

10.
G

ram
m

ar G
am

es, R
envolucri M

ario, C
am

bridge U
niversity P

ress.
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W

A
H
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R

L
A

L
 N

E
H

R
U

 T
E

C
H

N
O

L
O

G
IC

A
L

 U
N

IV
E

R
S

IT
Y

H
Y

D
E

R
A

B
A

D

I Y
ear B

.Tech
. C

h
.E

.
T

    P
   C

3+1   0    6

(M
A

 05363)  M
A

T
H

E
M

A
T

IC
S

 – I

U
N

IT
 – I

S
equences – series – C

onvergences and divergence – R
atio test – C

om
parison

test – Integral test – C
auchy’s root test – R

aabe’s test – A
bsolute and conditional

convergence.  R
olle’s theorem

 – Lagrange’s M
ean V

alue T
heorem

 – C
auchy’s M

ean

value T
heorem

 – G
eneralized M

ean V
alue theorem

 (Taylor’s T
heorem

).

U
N

IT
 – II

F
unctions of several variables – F

unctional dependence- Jacobian- M
axim

a and

M
inim

a of functions of tw
o variables w

ith constraints or w
ithout constraints- R

adius,

C
entre and C

ircle  of C
urvature – E

volutes and E
nvelopes.

U
N

IT
 – III

C
urve  tracing – C

artesian , polar and P
aram

etric curves - A
pplications of integration

to lengths , volum
es and surface areas in C

artesian and polar coordinates.

U
N

IT
 – IV

D
ifferential equations of first order and first degree – exact, linear and B

ernoulli.

A
pplications to N

ew
ton’s Law

 of cooling, Law
 of natural grow

th and decay, O
rthogonal

trajectories-N
on-hom

ogeneous linear differential equations of second and higher

order w
ith constant coefficients w

ith R
H

S
 term

 of the type e
ax, S

in ax, cos ax,

polynom
ials in x, e

axV
(x), xV

(x), m
ethod of variation of param

eters.

U
N

IT
 – V

Laplace transform
 of standard functions – Inverse transform

 – first shifting T
heorem

,

Transform
s of derivatives and integrals – U

nit step function – second shifting theorem

– D
irac’s delta function – C

onvolution theorem
 – P

eriodic function - D
ifferentiation

and integration of transform
s-A

pplication of Laplace transform
s to ordinary differential

equations.

U
N

IT
 – V

I

M
ultiple integrals - double and triple integrals – change of variables – change of

order of integration.

U
N

IT
 – V

II

V
ector C

alculus: G
radient- D

ivergence- C
url and their related properties of sum

s-

products- Laplacian and  second order operators. V
ector Integration - Line integral

– w
ork done – P

otential function – area- surface and volum
e integrals.

U
N

IT
 – V

III

V
ector integral theorem

s: G
reen’s theorem

- S
toke’s and G

auss’s D
ivergence

T
heorem

. V
erification of G

reen’s - S
toke’s and G

auss’s T
heorem

s – C
ylindrical,

S
pherical coordinates-E

xpressions G
rad, div, curl in spherical and cylindrical

coordinates.

T
E

X
T

 B
O

O
K

S
 :

1.
A

 text book of E
ngineering M

athem
atics V

olum
e – 1, 2005

 T.K
.V.Iyengar, B

.K
rishna G

andhi and others, S
.C

hand and C
om

pany.

2.
E

ngineering M
athem

atics, B
.V.R

am
ana, Tata M

cG
raw

-H
ill 2003.

R
E

F
E

R
E

N
C

E
S

 :

1.
E

n
g

in
e

e
rin

g
 M

a
th

e
m

a
tics–

I, 2
0

0
2

, P
.N

a
g

e
sw

a
ra

 R
a

o
, Y

.N
a

rsim
h

u
lu

,

P
rabhakara R

ao, D
eepthi P

ublishers

2.
E

ngineering M
athem

atics- I, 2004, D
r.S

hahnaz B
athul, R

ight P
ublishers.

3.
E

ngineering M
athem

atics, S
.K

.V
.S

. S
ri R

am
a C

hary, M
.B

hujanga R
ao,

S
hankar, B

.S
. P

ublications 2000.

4.
E

ngineering M
athem

atics-I R
ukm

angadhachary, P
earson E

ducation.

5.
A

 Text book of E
ngineering M

athem
atics, V

P
 M

ishra, G
algotia P

ublications.

6.
E

ngineering M
athem

atics – I, S
ankaraiah, V

G
S

 B
ook Links, H

yderabad.
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H
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O
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A
L
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N

IV
E

R
S

IT
Y

H
Y

D
E

R
A
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A

D
T

 P
 C

I Y
ear B
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. C

h
.E

.
 2+1 0 4

(P
Y

05226) E
N

G
IN

E
E

R
IN

G
 P

H
Y

S
IC

S

U
N

IT
 – I

IN
T

E
R

F
E

R
E

N
C

E
 Introduction - S

uperposition of w
aves - Y

oung’s double slit
experim

ent - C
oherence - Interference in thin film

s by reflection - N
ew

ton’s rings.

D
IF

F
R

A
C

T
IO

N
 Introduction - F

ressnel and F
raunhofer diffraction - F

raunhofer
diffraction at a single slit &

 at a double slit - C
ircular aperture - D

iffraction grating -

G
rating spectrum

 - R
esolving pow

er of a grating - R
ayleigh’s criterion for resolving

pow
er.

U
N

IT
 II

P
O

L
A

R
IZ

A
T

IO
N

 Introduction - R
epresentation of polarized and unpolarized light -

P
olarization by reflection - M

alus law
 - D

ouble refraction - N
icol prism

 - C
ircular and

E
lliptical polarization -Q

uarter w
ave plate - H

alf w
ave plate.

U
LT

R
A

S
O

N
IC

S
 Introduction - P

roduction of U
ltrasonic w

aves - M
agnetostriction

m
ethod - P

iezo electric m
ethod - D

etection of U
ltrasonics - P

roperties of U
ltrasonics

- U
se of U

ltrasonics for non-destructive testing - A
pplications of U

ltrasonics.

U
N

IT
 III

A
C

O
U

S
T

IC
S

 O
F

 B
U

IL
D

IN
G

S
 B

a
sic re

q
u

ire
m

e
n

t o
f a

co
u

stica
lly g

o
o

d
 h

a
ll -

R
everberation and tim

e of reverberation – S
abine’s form

ula for reverberation tim
e -

M
e

a
su

re
m

e
n

t o
f a

b
so

rp
tio

n
 co

e
fficie

n
t o

f a
 m

a
te

ria
l - F

a
cto

rs a
ffe

ctin
g

 th
e

architectural acoustics and their rem
edy.

S
U

P
E

R
C

O
N

D
U

C
T

IV
IT

Y
  G

eneral properties - M
eissner effect - P

enetration depth -

Type I and Type II superconductors - F
lux quantization - Josephson E

ffect - B
C

S
T

heory - A
pplications of superconductors.

U
N

IT
 IV

L
A

S
E

R
S

 Introduction - C
haracteristics of Lasers - S

pontaneous and S
tim

ulated

E
m

ission of radiation - E
instein’s coefficients - P

opulation inversion - R
uby Laser -

H
elium

-N
eon Laser - S

em
iconductor Laser - A

pplications of Lasers in Industry,

S
cientific and M

edical fields.

U
N

IT
 V

F
IB

E
R

 O
P

T
IC

S
 Introduction - P

rinciple of optical fiber - A
cceptance angle and

A
cceptance cone - N

um
erical aperture - S

tep-Index fiber and transm
ission of signal

in S
I fiber - G

raded-Index fiber and transm
ission of signal in G

I fiber - A
ttenuation in

optical fibers - A
dvantages of optical fibers in com

m
unication - A

pplication of optical
fibers in M

edicine and S
ensors.

U
N

IT
 V

I
M

A
G

N
E

T
IC

 P
R

O
P

E
R

T
IE

S
 P

erm
eability - M

agnetization - O
rigin of m

agnetic m
om

ent
- C

lassification of m
agnetic m

aterials - D
ia, P

ara and F
erro m

agnetism
 - H

ysteresis
curve - S

oft and H
ard m

agnetic m
aterials - anti-F

erro and F
erri m

agnetism
 - F

errites
and their applications.
C

R
Y

S
TA

L
 S

T
R

U
C

T
U

R
E

S
 Introduction - S

pace lattice -  B
asis - U

nit cell - Lattice
param

eter - C
rystal system

s - B
ravais lattices - S

tructure and P
acking fractions of

S
im

ple cubic - B
ody C

entred C
ubic - F

ace C
entred C

ubic crystals - S
tructures of

D
iam

ond, Z
nS

, N
aC

l, C
sC

l.

U
N

IT
 V

II
C

R
Y

S
TA

L
 P

L
A

N
E

S
 &

 X
-R

A
Y

 D
IF

F
R

A
C

T
IO

N
 D

irections and P
lanes in crystals -

M
iller Indices - S

eparation betw
een successive [h k l] planes - D

iffraction of X
-rays

by C
rystal planes - B

ragg’s Law
 - Laue m

ethod -P
ow

der m
ethod.

U
N

IT
 V

III
D

E
F

E
C

T
S

 IN
 S

O
L

ID
S

 Im
perfections in C

rystals - P
oint defects - S

chottky and F
renkel

defects - E
nergy for form

ation of a V
acancy - E

quilibrium
 concentration of S

chottky
and F

renkel defects -Line defects - E
dge and S

crew
 dislocation - B

urger’s V
ectors.

T
E

X
T

 B
O

O
K

S
:

1.
E

n
g

in
eerin

g
 P

h
ysics by R

.K
.G

aur - S
.L. G

upta; D
hanpat R

ai and S
ons.

2.
A

p
p

lied
 P

h
ysics by D

r. M
.C

handra S
hekar &

 D
r.P.A

ppala N
aidu; V

.G
.S

. B
ook

links.

R
E

F
E

R
E

N
C

E
S

 :
1.

E
n

g
in

eerin
g

 P
h

ysics by D
r.M

. A
rum

ugam
; A

nuradha A
gencies

2.
P

h
ysics Vo

lu
m

e 2, by H
alliday, R

esnick and K
rane;  John W

iley &
 S

ons
3.

E
n

g
in

eerin
g

 P
h

ysics
 by M

.N
.A

vadhanulu &
 P.G

. K
shirasagar; S

.C
hand

&
C

om
pany Ltd.

4.
E

n
g

in
eerin

g
 P

h
ysics by P.V

.N
aik; P

earson E
ducation

5.
M

aterials S
cien

ce an
d

 E
n

g
in

eerin
g

 by V
. R

aghavan; P
rentice-H

all India

6.
E

n
g

in
eerin

g
 P

h
ysics (V

o
l.1) by M

.D
. K

hanna and V
. B

alasw
am

y; V
ikas

P
ublishing H

ouse P
vt. Ltd., N

ew
 D

elhi
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U
n

it – V
II :

S
ep

aratio
n

 M
eth

o
d

s:(a) S
olvent E

xtraction : N
ernst distribution law

, distribution
coefficient, distribution ratio, %

 extraction. B
atch extraction. E

xtraction of m
etal ion

from
 solution, craig extraction.

(b) C
hrom

atography : P
rinciples, planar chrom

atography, paper chrom
atography ,

R
f value. T

hinlayer chrom
atography, identification of spots by spraying agents and

other m
ethods.

U
n

it – V
III :

G
as C

h
ro

m
ato

g
rap

h
y : P

rinciples of G
as chrom

atography, B
lock diagram

 of G
as

chrom
atograph – function of each com

ponent , detectors (F
ID

, E
C

D
) stationary

phase for colum
n, m

obile phase, chrom
atogram

, qualitative analysis, special plots,
q

u
a

n
ta

tive
 a

n
a

lysis, re
te

n
tio

n
 tim

e
, re

te
n

tio
n

 vo
lu

m
e

, ca
p

a
city fa

cto
r, a

re
a

norm
alization m

ethod.

H
P

LC
 : P

rinciple of high perform
ance liquid chrom

atography. B
lock diagram

 of H
P

LC
system

s, function of each com
ponent, stationary phases, eluting solvents, pum

ps,
detectors, quantative applications of H

P
LC

.

T
E

X
T

 B
O

O
K

 :
1.

Q
uantative analysis, R

.A
.D

ay &
 A

.L.U
nderw

ood P
rintice-H

all of India P
vt.Ltd.

5
th edition ,2000.

2.
V

ogel’s Text book of Q
uantitative chem

ical analysis, J.M
endham

, R
.C

.D
enney,

J.D
. B

arnes, M
 J.K

. T
hom

as, P
erson education 6

th edition, 2002.

R
E

F
E

R
E

N
C

E
S

 :
1.

Instrum
ental m

ethods of analysis, W
illand, M

errit and D
ean, C

B
S

 publications
&

 D
istribution, 1999.

2.
Instrum

entation m
ethods of analysis, C

hatw
al &

 A
nand, H

im
alaya P

ublications,
2003.

JA
W

A
H

A
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L
A

L
 N

E
H

R
U

 T
E

C
H

N
O

L
O

G
IC

A
L

 U
N

IV
E

R
S

IT
Y

H
Y

D
E

R
A

B
A

D

I Y
ear B

.Tech
. C

h
.E

.
T

 P
 C

 2+1 0 4

(C
M

05036) A
N

A
LY

T
IC

A
L

 C
H

E
M

IS
T

R
Y

U
n

it – I :
P

rin
cip

les o
f an

alytical m
eth

o
d

s : Q
uantative analysis. P

recipitation, types of
precipitates, im

purities, co-precipitation, post-precipitation, conditions for precipitation,
precipitation from

 hom
ogenous solution. G

ravim
etric determ

ination of F
e, N

i and
C

u, calucutions.

U
n

it – II
Vo

lu
m

etric an
alysis : A

cid base titration, indicators, O
xidation – reduction titration,

C
om

plexation using ligands, com
plexom

etric titration w
ith E

D
TA

, m
etal ion indicators

sim
ple calculations, analysis of N

a
2  C

O
3 , F

e
2  O

3, brass solder etc.

U
n

it – III
M

o
lecu

lar sp
ectro

p
h

o
to

m
etry : Interaction of radiant energy w

ith m
atter. S

pectral
region : O

rigin of electronic spectra - Õ
-Õ

*, n-Õ
 * and - * transitions. A

bsorption
spectra. Lam

berts law
, B

eer’s law
 – C

om
bined law

 equation deviations from
 B

eer’s
law

. B
lock diagram

 of a uv-visible spectrophotom
eter - quantative analysis direct

m
ethod for the determ

ination m
etal ions :C

hrom
ium

, M
anganese, Iron etc in alloys.

S
im

ulataneous spectro photom
etric determ

ination of C
hrom

ium
 and M

anganese.

U
n

it – IV
 :

In
frared

 sp
ectro

sco
p

y : Interaction of infraradiation w
ith m

olecules. S
ources of Ir

radiation, S
pectral regions, block diagram

 of Ir spectrophotom
eter, function of each

com
ponent, sam

ple techiniques, application of ir spectroscopy to functional grouph
analysis (-O

H
, -N

H
2 , - C

H
O

, - C
O

-R
, - C

O
N

H
-)

U
n

it – V
 :

E
lectro

 an
alytical m

eth
o

d
s: P

otentials, titration potentiom
eter, detem

ation of
oxidants and raductants (F

e (II), V
O

(II), C
e(IV

), C
r 2 O

7 –2), P
H

, glass electrode,
buffer solutions, standardization, determ

ination of P
H

 of sam
ples, P

H
 – m

etric titation
of acid – base (H

C
l vs N

aO
H

) C
onductivity, specific conductivity , conductivity m

eter,
conductom

etric titrations.

U
n

it – V
I :

 V
o

ltam
m

etry : P
rinciple of m

icro electrolysis, polarization, dropping m
ercury

electrode, polarograph, half w
ave potential, Ilkovic equations, qualitative analysis

and quantitative analysis. S
tandard addition technique. D

eterm
ination of Lead, Z

inc,
C

adm
ium

. A
m

perom
etric titrations w

ith exam
ples.

E
le

ctro
lysis : C

o
n

sta
n

t cu
rre

n
t e

le
ctro

lysis, co
n

tro
lle

d
 p

o
te

n
tia

l e
le

ctro
lysis.

D
eterm

ination of C
opper and N

ickel.
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N
O

L
O

G
IC

A
L

 U
N

IV
E

R
S

IT
Y

H
Y

D
E

R
A

B
A

D
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 P
 C

I Y
ear B

.Tech
. C

h
.E

.
 2+1 0 4

(C
M

05449) P
H

Y
S

IC
A

L
 C

H
E

M
IS

T
R

Y
U

N
IT

 – I
D

istrib
u

tio
n

 L
aw

 : D
istribution Law

 – N
ernst D

istribution Law
 – D

istribution C
o-

efficient – E
xplanation and Lim

itations of D
istribution Law

 – M
odification of D

istribution
Law

 – D
eterm

ination of E
quilibrium

 C
onstant F

rom
 D

istribution C
o-E

fficient –
A

pplications of D
istribution law

.

U
N

IT
 II :

P
h

ase R
u

le: P
hase R

ule – Term
s Involved in P

hase R
ule – Types of Liquids –

D
erivation of P

hase R
ule – P

hase D
iagram

s of O
ne C

om
ponent (W

ater and S
ulphur

S
ystem

), Tw
o C

om
ponent S

ystem
 (Lead S

ilver S
ystem

) and T
hree C

om
ponent

S
ystem

. A
pplications of P

hase R
ule.

U
N

IT
 III:

C
h

em
ical K

in
etics: Introduction to C

hem
ical K

inetics – T
heories of R

eaction R
ates

– C
ollision T

heory – M
odified C

ollision T
heory – A

bsolute R
eaction R

ate T
heory

(Transition S
tate T

heory) – R
eaction B

etw
een Ions – Influence of S

olvent (D
ouble

S
phere A

ctivated C
om

plex and S
ingle S

phere A
ctivated C

om
plex) – Influence of

Ionic S
trength on the R

ate of the R
eactions – C

hain R
eactions – H

ydrogen and
B

rom
ine, H

ydrogen and O
xygen (S

teady S
tate Treatm

ent) – E
xplosion Lim

its.

U
N

IT
 IV

:
C

o
llo

id
al S

tate: D
efinition of C

olloids, C
lassification of C

olloids.
S

olids in Liquids (S
ols) – P

roperties, K
inetics, O

ptical and E
lectrical, S

tability of
C

olloids. P
rotective A

ction, H
ardy – S

chultze Law
, G

old N
um

ber.

Liquids in Liquids (E
m

ulsions) – Types of E
m

ulsions, P
reparation, E

m
ulsifier.

Liquid in S
olids (G

els) – C
lassification, P

reparation and P
roperties, Inhibition, G

eneral
applications of C

olloids.

U
N

IT
 V

:
E

lectro
 C

h
em

istry: O
hm

’s Law
 – C

onductance – S
pecific C

onductance – E
quivalent

C
onductance – M

olecular C
onductance and its D

eterm
ination – Transport N

um
ber

and its D
eterm

ination – K
ohlrausch’s Law

, its A
pplication – C

onductom
etric Titrations

– A
pplications of C

onductivity M
easurem

ents.

U
N

IT
 V

I:
E

lectro
ch

em
ical C

ells: G
alvanic cells, spontaneity, reversible, irreversible cells,

m
easurem

ent of E
M

F, S
tandard electrodepotential, concentration cells, batteries,

F
uel cell, hydrogen oxygen fuel cell, photogalvanic cell, photovoltaic cells.

U
N

IT
 V

II:
C

atalysis: H
om

ogeneous C
atalysis – C

atalysis by electron and group transfer in
solution – A

cid-B
ase C

atalysis – P
rotolytic and P

rototropic M
echanizm

.
E

nzym
e C

atalysis – S
pecificity – E

xam
ples – Influence of C

oncentration (M
ichaelis

C
onstant) – Influence of pH

 – Influence of Tem
perature.

U
N

IT
 V

III:
P

h
o

to
ch

em
istry: Types of chem

ical reactions, Law
s of P

hotochem
istry, G

rotthus –
D

ra
p

p
e

r L
a

w
, E

in
ste

in
 L

a
w

 o
f p

h
o

to
ch

e
m

ica
l e

q
u

iva
le

n
ce

, Q
u

a
tu

m
 yie

ld
,

E
xperim

ental determ
ination of Q

uantity yield, R
easons for low

 and high quantity
yie

ld
s, F

lu
o

re
sce

n
ce

, P
h

o
sp

h
o

re
sce

n
ce

, p
h

o
to

se
n

sitiza
tio

n
 p

h
o

to
syn

th
e

sis,
C

alculations based on Q
uantity yield.

T
E

X
T

 B
O

O
K

S
 :

1.
P

hysical C
hem

istry - G
lasston &

 Lew
is.

2.
A

dvanced P
hysical C

hem
istry - G

urudeepraj, G
oel P

ublishing H
ouse.

R
E

F
E

R
E

N
C

E
:

1.
P

hysical C
hem

istry - Ira N
.Levine, Tata M

cG
raw

 H
ill, F

ifth edition 2002.
2.

P
hysical C

hem
istry - A

tkins.
3.

P
hysical C

hem
istry - W

alter J.M
oore.

4.
E

lectro C
hem

istry - S
am

uel G
lastone.

5.
P

hysical C
hem

istry - P
uri, S

harm
a and P

athania.
6.

P
hysical C

hem
istry - C

astalin.
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 D
A

TA
 S

T
R

U
C

T
U

R
E

S

U
N

IT
 - I

A
lgorithm

, flow
chart, program

 developm
ent steps, basic structures of  C

 language,

C
 tokens, data types and sizes, declaration of variables, assigning values, arith-

m
etic, relational and logical operator, increm

ent and decrem
ent operators, condi-

tional operator, bit-w
ise operators, type conversions, expressions, evaluation, in-

put-output  statem
ents, blocks, if and sw

itch statem
ent, w

hile, do-w
hile and for state-

m
ents, C

 program
s covering all the above aspects.

U
N

IT
 - II

O
ne dim

ensional &
 Tw

o dim
ensional arrays, initialization, string variables-declara-

tion, reading, w
riting, B

asics of functions,P
aram

eter pasing,S
tring handling func-

tion, user-defined functions, recursive functions, variables and storage classes, scope

rules, block structure, header files, C
 preprocessor, exam

ple C
 program

s.

U
N

IT
 - III

P
o

in
ter an

d
 A

rrays :  P
ointers and addresses, P

ointers and A
rrays, P

ointers A
nd

function argum
ents, A

ddress arithm
etic, character pointers and functions, pointers

to pointers, m
ulti-dim

ensional arrays, initialization of pointer arrays, com
m

and line

argum
ents, pointers to functions.

U
N

IT
 - IV

S
tru

ctu
res :  D

efinition, initializing, assigning values, passing of structures as  ar-

gum
ents, A

rrays of structures, pointers to structures, self referential  structures.

U
nions, typedef, bit fields, C

 program
 exam

ples.

U
N

IT
 - V

C
o

n
so

le &
 F

ile I/O
 :  S

tandard I/O
, F

orm
atted I/O

, opening &
 closing of   files, I/O

operations on files.

U
N

IT
 - V

I

L
in

ear D
ataS

tru
ctu

res :  Introduction to D
ataS

tructures, representing stacks and

queues in C
 using arrays, Infix, P

ostfix &
 P

refix program
s, circular queues.

U
N

IT
 - V

II

L
in

ked
 L

ists :   S
ingly linked list, D

oubly linked list, C
ircular List, representing stacks

and Q
ueues in C

 using linked lists

N
o

n
-L

in
ear D

ata S
tru

ctu
res :   B

inary trees: R
epresentation, tree traversals, graph

representation, graph traversal, S
panning trees.

U
N

IT
 - V

III

S
o

rtin
g

 &
 S

earch
in

g
 :  S

earching M
ethods- Linear and binary search m

ethods,

S
orting m

ethods- E
x: B

ubble sort, S
election sort, Insertion sort, heap sort, quick

sort.

T
E

X
T

 B
O

O
K

S
 :

1.
C

 and D
ata structures –  P.P

adm
anabham

, B
S

 P
ublications

2.
C

 &
 D

ata S
tructures, A

shok N
.K

am
thane, P

earson E
ducation

R
E

F
E

R
E

N
C

E
S

 :

1.
C

 &
 D

a
ta

 S
tru

ctu
re

s –
 P

ro
f. P.S

.D
e

sh
P

a
n

d
e

, P
ro

f O
.G

.K
a

kd
e

, W
ile

y

D
ream

tech P
vt. Ltd., N

ew
D

elhi.

2.
D

ataS
tructures U

sing C
 – A

.S
.Tanenbaum

, P
H

I/P
earson education

3.
T

he C
 P

rogram
m

ing Language, B
.W

. K
ernighan, D

ennis M
.R

itchie, P
H

I/

P
earson E

ducation
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2+2   0   4

(C
H

05584)  IN
TR

O
D

U
C

TIO
N

 TO
 C

H
EM

IC
A

L EN
G

IN
EER

IN
G

(Q
u

alitative treatm
en

t o
n

ly)

U
n

it-I:

Introduction, U
nit operations, basic law

s, units and dim
ensions,

U
n

it-II:

E
nergy, equivalent m

ass, electrochem
ical processes, hum

idity and saturation.

M
aterial balance, energy balance

U
n

it-III:

F
low

 of fluids: Introduction, nature of fluid, viscosity, velocity profile, flow
 field, types

of fluid m
otion, lam

inar and turbulent flow
, flow

 of a fluid past a solid surface,

conservation of m
ass, conservation of energy, pum

ping of fluids.

U
n

it-IV
:

H
eat transfer: C

onduction, convection (om
it correlations for calculation of heat transfer

coefficients, heat transfer w
ith change in phase) and radiation.

F
low

 arrangem
ent in heat exchangers, variation of fluid tem

peratures in heat

exchangers, heat transfer equipm
ent, evaporation.

U
n

it-V
:

M
a

ss tra
n

sfe
r: D

iffu
sio

n
, m

a
ss tra

n
sfe

r o
p

e
ra

tio
n

, a
b

so
rp

tio
n

, V
a

p
o

u
r-L

iq
u

id

E
quilibrium

, R
elative V

olatility, B
oiling point diagram

.

U
n

it-V
I:

D
istillation, reflux, M

cC
abe-T

hiele m
ethod, plate efficiency.

U
n

it-V
II:

Term
inology for gas-liquid m

ass transfer operations, E
quipm

ent for gas-liquid

operations, selection of equipm
ent for gas-liquid operations, liquid-liquid extraction,

extraction schem
es, distribution coefficient, triangular diagram

, selection of disperse

p
h

a
se

, S
in

g
le

 sta
g

e
 e

q
u

ilib
riu

m
 e

xtra
ctio

n
, m

u
ltista

g
e

 e
xtra

ctio
n

 p
ro

ce
ss,

classification of industrial liquid-liquid contactors, industrial liquid-liquid contactors.

S
election of liquid-liquid extraction contactors.

U
n

it-V
III:

H
um

idification and dehum
idification, drying, equipm

ent for drying, crystallization,

crysta
l g

e
o

m
e

try, su
p

e
r-sa

tu
ra

tio
n

, m
e

ch
a

n
ism

 o
f crysta

lliza
tio

n
 p

ro
ce

ss,

classification of crystallization equipm
ent, crystallization equipm

ent, adsorption,

adsorption equipm
ent.

T
E

X
T

 B
O

O
K

:

1.
Introduction to chem

ical engineering by S
. K

. G
hosal, S

. K
. S

anyal and S
.

D
utta, T

M
H

 publications, 1993.

R
E

F
E

R
E

N
C

E
:

1.
U

nit operations in chem
ical engineering by W

.L. M
c C

ab and J.C
. S

m
ith and

P
eter H

arriott,  M
c G

raw
 H

ill  5
th ed. 1993.
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0   6   8

(CS05142) CO
M

PUTER PRO
G

RAM
M

ING
 AND NUM

ERICAL M
ETHO

DS LAB

1.
 W

rite a C
 program

 the evaluates the follow
ing algebraic expressions after

reading necessary values from
 the user:

a) ax+b/ax-b
b) 2.5 log x + cos 320  + | x2 -y2 | + v 2xy
c) 1/α

? ?

2.
W

rite a C
 program

  for the follow
ing

a)
P

rinting three given integers in ascending order
b)

S
um

 of 1 + 2+ 3 +  _ _ _ _ _ n
c)

1 + x2/2! + x2/ 4!+ _ _ _ _ _ upto ten term
s

d)
x +

x3/3! +
 x5/5!+

 _ _ _ _ _  upto 7th digit accuracy
e)

R
ead x and com

pute  Y
 =1 for  x > 0

Y
=0 for x = 0

Y
= -1 for x<0

3.
W

rite C
 program

 using  F
O

R
  statem

ent to find the follow
ing from

 a given set of
20 integers.
i)  Total num

ber of even integers.   ii) Total num
ber of odd integers.

iii) S
um

 of all even integers.          iv) S
um

 of all odd integers.

4.
W

rite a C
 program

 to obtain the product of tw
o m

atrices A
 of size (3X

3) and B
of  size (3X

2).    T
he resultant m

atrix C
 is to be printed out along w

ith A
 and B

.
A

ssum
e suitable values for A

 &
 B

.

5.
U

sing sw
itch-case statem

ent, w
rite a C

 program
 that takes tw

o operands and
one operator from

 the user, perform
s the operation and then prints the answ

er.
(consider operators +

,-,/,* and %
).

6.
W

rite C
 procedures to add, subtract, m

ultiply and divide tw
o com

plex num
bers

(x+
iy) and   (a+

ib).  A
lso w

rite the m
ain program

 that uses these procedures.

7.
A

 cloth show
 room

 has announced the follow
ing seasonal discounts on purchase

of    item
s.

P
urchase A

m
ountD

iscount    (P
ercentage)M

ill C
lothH

andloom
 item

s1-100-
5.0101-2005.07.5201-3007.510.0A

bove 30010.015.0

W
rite a C

 program
 using sw

itch and If statem
ents to com

plete the net am
ount

to be paid by a custom
er.

8.
G

iven a num
ber, w

rite C
 program

 using w
hile loop to reverse the digits of the

num
ber.  E

xam
ple 1234 to be w

ritten as 4321.

9.
T

he F
ibonacci sequence of num

bers is 1,1,2,3,5,8…
 based on the recurrence

relation
f(n) =

 f (n-1) +
 f (n-2) for n>

2.
W

rite C
 program

 using d0-w
hile to calculate and print the first m

 fibonacci
num

bers.

11.
W

rite a C
 program

 to extract a portion of a character string and print the extracted
string.  A

ssum
e that m

 characters are extracted starting w
ith the nth character.

12.
W

rite a function that w
ill scan a character string passed as an argum

ent and
covert all low

er case characters into their upper case equivalents.

13.
Im

plem
ent the follow

ing data structures using A
rrays

i) S
tacks

 ii) Linear Q
ueues

iii) C
ircular queues

14.
S

im
ple expression evaluator, that can handle +

,-,/ and *.

15.   Im
plem

ent the algorithm
s for the follow

ing Iterative M
ethods U

sing C
 to find

one root of the equation f(x)=
xsinx+

cosx=
0

a) B
isection

b)F
alse P

osition
c) N

ew
ton-R

aphson
d)S

uccessive A
pproxim

ation

16.
Im

plem
ent the algorithm

s for the follow
ing iterative m

ethods using C
 to find

one root  of the equation
9x1+

2x2+
4x3=

20
x1+10x2+4x3 = 6
2x1-4x2+10x3 = -15.

17.
W

rite C
om

puter program
s to im

plem
ent the Lagrange interpolation and N

ew
ton-

G
regory forw

ard interpolation.

18.
Im

plem
ent in ‘C

’ the linear regression and polynom
ial regression algorithm

s.

19.
Im

plem
ent Traezoidal and S

im
pson m

ethods.
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.E

.
 0  3 4

(C
M

05037) A
N

A
LY

T
IC

A
L

 C
H

E
M

IS
T

R
Y

 L
A

B
L

ist o
f exp

erim
en

ts

R
ed

o
x T

itratio
n

 :

1.
E

stim
ation of Iron by potassium

 dichrom
ate

2.
E

stim
ation of F

erric Iron by dichrom
ate

Io
d

o
m

etry :

3.
E

stim
ation of hypo using standard potassium

 dichrom
ate

4.
E

stim
ation of copper by sodium

 thiosulphate

C
o

m
p

lexo
 m

etric titratio
n

s :

5.
E

stim
ation of hardness of w

ater using E
D

TA

6.
E

stim
ation of copper by E

D
TA

C
o

lo
rim

etry :

7.
E

stim
ation of chrom

ium
 in alloy sam

ples

8.
E

stim
ation of Iron in alloys sam

ples

A
n

alysis o
f m

in
erals :

9.
P

ercentage purity of P
yrolusite

10.
P

ercentage purity of Lim
estone

P
recip

itatio
n

 titratio
n

 :

11.
E

stim
ation of Z

inc using potassium
 F

erro C
yanide

A
n

alysis o
f w

ater :

12.
E

stim
ation of dissolved oxygen in w

ater sam
ple

13. E
stim

ation of C
hlorides in W

ater.

G
ravim

etry :

14. E
stim

ation of S
ulphate.

15. D
eterm

ination of N
ickel U

sing D
im

ethyl G
lyoxim

e.

16. D
eterm

ination of copper by E
lectrogravim

etry.

17. S
im

ultaneous S
pectrophotom

etric determ
ination of C

r and M
n in m

ixture.

In
stru

m
en

tal M
eth

o
d

s o
f A

n
alysis : D

eterm
ination of com

position of a given
m

ixture by G
.C

./H
.P.L.C

./I.R
.

T
E

X
T

 B
O

O
K

S

1.
V

ogel’s Text book of Q
uantitative C

hem
ical A

nalysis, S
ixth E

dition – J. M
endham

et al., P
earson E

ducation.

2.
C

h
e

m
istry 

P
ra

ctica
l-la

b
 

m
a

n
u

a
l 

b
y 

D
r.K

.B
.C

h
a

n
d

ra
 

S
e

kh
a

r 
a

n
d

D
r.K

.N
.Jayaveera.

JA
W

A
H

A
R

L
A

L
 N

E
H

R
U

 T
E

C
H

N
O

L
O

G
IC

A
L

 U
N

IV
E

R
S

IT
Y

H
Y

D
E

R
A

B
A

D
I Y

ear B
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. C
h

.E
.

T
        P

         C
0        3          4

(H
S 05232)  EN

G
LISH

 LA
N

G
U

A
G

E C
O

M
M

U
N

IC
ATIO

N
 SK

ILLS LA
B

T
he language Lab focuses com

puter-aided m
ulti-m

edia instruction and language
acquisition to achieve the follow

ing targets :
•

To expose the students to a variety of self-instructional, learner-friendly m
odes

of language learning.
•

To help the students cultivate the habit of reading passages from
 the com

puter
m

onitor, thus providing them
 w

ith the required facility to face com
puter-based

com
petitive exam

s such G
R

E
, T

O
E

F
L, G

M
A

T
 etc.

•
To enable them

 to learn better pronunciation through stress on w
ord accent,

intonation, and rhythm
.

•
To train them

 to use language effectively to face interview
s, group discussions,

public speaking.
•

To initiate them
 into greater use of the com

puter in resum
e preparation, report

w
riting, form

at-m
aking etc.

H
ow

ever, depending upon the available infrastructure and budget, the above
targets can also be achieved by procuring the m

inim
um

 required equipm
ent

suggested for the establishm
ent of a C

onventional Lab the details of w
hich

are given below
. T

he lab should cater to the needs of the students to build up
their confidence to help them

 develop leadership qualities through their
com

m
unicative com

petence.
S

Y
L

L
A

B
U

S
 :

T
he follow

ing course content is prescribed for the E
nglish Language Laboratory

P
ractice :

1.
Introduction to P

honetics.
2.

Introduction to V
ow

els and C
onsonants and associated P

honetic sym
bols.

3.
Introduction to A

ccent, Intonation and R
hythm

.
4.

S
ituational D

ialogues / R
ole P

lay.
5.

P
ublic S

peaking.
6.

D
ebate

7.
G

roup discussions
8.

F
acing  Interview

s
9.

R
esum

e preparation
10.

e-correspondence
M

in
im

u
m

 R
eq

u
irem

en
t :

•
C

om
puter aided m

ulti m
edia language lab w

ith 30 system
s w

ith LA
N

 facility.
•

C
onventional Language Lab. w

ith audio and video system
s, speakers, head

phones and a teacher console to accom
m

odate 30 students.
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S
u

g
g

ested
 S

o
ftw

are :

•
C

am
bridge A

dvanced Learners’ D
ictionary w

ith exercises

•
T

he R
osetta S

tone E
nglish Library

•
C

larity P
ronunciation P

ow
er

•
M

astering E
nglish in V

ocabulary, G
ram

m
ar, S

pellings, C
om

position

•
D

orling K
indersley series of G

ram
m

ar, P
unctuation, C

om
position etc.

•
Language in U

se, F
oundation B

ooks P
vt Ltd

•
Learning to S

peak E
nglish  -  4 C

D
s

•
M

icrosoft E
ncarta

•
M

urphy’s E
nglish G

ram
m

ar, C
am

bridge

•
Tim

e series of IQ
 Test, B

rain-teasers, A
ptitude Test etc.

•
E

n
g

lish
 in

 M
in

d
, H

e
rb

e
rt P

u
ch

ta
 a

n
d

 Je
ff S

tra
n

ks w
ith

 M
e

re
d

ith
Levy,C

am
bridge.

B
O

O
K

S
 S

U
G

G
E

S
T

E
D

 F
O

R
 E

N
G

L
IS

H
 L

A
B

 :

1.
D

e
ve

lo
p

in
g

 C
o

m
m

u
n

ica
tio

n
 S

kills b
y K

rish
n

a
 M

o
h

a
n

 &
 M

e
e

ra
 B

e
n

e
rji

(M
acm

illan)

2.
S

peaking E
nglish E

ffectively by K
rishna M

ohan &
 N

P
 S

ingh (M
acm

illan)

3.
B

etter E
nglish P

ronunciation by JD
O

 C
onnor (U

B
S

 – C
am

bridge)

4.
O

xford P
ractice G

ram
m

ar w
ith A

nsw
ers, John E

astw
ood, O

xford

5.
H

andbook of E
nglish G

ram
m

ar and U
sage, M

ark Lester and Larry B
eason,

Tata M
cG

raw
-H

ill

6.
A

 text book of E
nglish P

honetics for Indian S
tudents by T.B

alasubram
anian

(M
acm

illan)

7.
Lingua T

O
E

F
L C

B
T

 Insider, by D
ream

tech

8.
T

O
E

F
L &

 G
R

E
( K

A
P

LA
N

, A
A

R
C

O
 &

 B
A

R
R

O
N

S
, U

S
A

, C
racking G

R
E

 by
C

LIF
F

S
)

9.
E

nglish S
kills for Technical S

tudents, W
B

S
C

T
E

 w
ith B

ritish C
ouncil, O

L

10.
A

 H
andbook of E

nglish for C
om

petitive E
xam

inations, by B
 S

hyam
ala R

ao,
B

lakie B
ooks, C

hennai.

D
IS

T
R

IB
U

T
IO

N
 A

N
D

 W
E

IG
H

TA
G

E
 O

F
 M

A
R

K
S

 :

E
N

G
LIS

H
 LA

N
G

U
A

G
E

 LA
B

O
R

A
T

O
R

Y
 P

R
A

C
T

IC
E

1.
T

he practical exam
inations for the E

nglish Language Laboratory practice
shall be conducted as per the U

niversity norm
s prescribed for the core

engineering practical  sessions.

2.
F

or the E
nglish Language lab sessions, there shall be a continuous evaluation

during the year for 25 sessional m
arks and 50 E

nd E
xam

ination m
arks. O

f
the 25 m

arks, 15 m
arks shall be aw

arded for day-to-day w
ork and 10 m

arks
to be aw

arded by conducting Internal Lab Test(s). T
he E

nd E
xam

ination shall
be conducted by the teacher concerned w

ith the help of another m
em

ber of
the staff of the sam

e departm
ent of the sam

e institution.
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R
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D
T

  P
 C

I Y
ear B
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.C

h
.E

.
 0  3  4

(M
E

05230) E
N

G
IN

E
E

R
IN

G
 W

O
R

K
S

H
O

P
 P

R
A

C
T

IC
E

1.
T

R
A

D
E

S
 F

O
R

 E
X

E
R

C
IS

E
S

:
(A

ny seven trades from
 the follow

ing w
ith m

inim
um

 of three sim
ple exercises

in each trade and also study of Tools used).
1.

C
arpentry

2.
F

itting
3.

Tin-S
m

ithy and D
evelopm

ent of jobs carried out and soldering.

4.
B

lack S
m

ithy

5.
H

ouse-w
iring

6.
F

oundry

7.
P

lum
bing.

8.
IT

 W
orkshop-I

9.
IT

 w
orkshop-II

II
T

R
A

D
E

S
 F

O
R

 D
E

M
O

N
S

T
R

A
T

IO
N

 &
 E

X
P

O
S

U
R

E
:

1.
D

em
onstration of pow

er tools – P
neum

atic Tools, E
lectrical Tools

2.
W

elding - A
R

C
 W

elding/G
as W

elding/P
lasm

a W
elding

3.
M

achine S
hop

4.
M

etal C
utting - H

acksaw
, P

ow
er S

aw
, G

as C
utting, A

rc C
utting.

5.
M

etal C
utting (w

ater plasm
a)
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 0 3 4

(M
E

05220) E
N

G
IN

E
E

R
IN

G
 D

R
A

W
IN

G
 P

R
A

C
T

IC
E

 L
A

B

U
n

it-I:
Introduction to engineering graphics- construction of ellipse, parabola, and hyperbola-

cylindrical curves.

U
n

it-II:
O

rthographic projections of points, lines and planes-axis inclined to one planes and
inclined to both the planes.

U
n

it-III:
O

rthographic projections of solids: C
ylinder, cone, prism

, pyram
id and sphere

positions and axis inclined to both the planes.

U
n

it-IV
:

Isom
eric projections of lines, planes and sim

ple solids.

U
n

it-V
:

C
onversion of orthographic view

s in to isom
etric view

s and vice-versa.

T
E

X
T

B
O

O
K

S
:

1.  E
ngineering graphics by K

.L. N
arayana and P. K

hannayya.

2.  E
ngineering draw

ings by N
.D

. B
hat.
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W

A
H

A
R

L
A

L
 N

E
H

R
U

 T
E

C
H

N
O

L
O

G
IC

A
L

 U
N

IV
E

R
S

IT
Y

H
Y

D
E

R
A

B
A

D

IIn
d

 Y
ear B

.Tech
. C

h
.E

. (I  S
em

ester)
T

 P
 C

 4+1  0  4

(M
A

05364) M
A

T
H

E
M

A
T

IC
S

 – II

U
N

IT
 – I

M
atrices : E

lem
entary row

 transform
ations – R

ank – N
orm

al form
 - E

chelon form
 –

C
onsistency – S

olution of system
 of sim

ultaneous linear hom
ogeneous and non-

hom
ogeneous equations.

U
N

IT
 – II

E
igen values, eigen vectors – properties – C

ayley-H
am

ilton T
heorem

 - Inverse and
pow

ers of a m
atrix by C

ayley-H
am

ilton theorem
 – D

iagonolization of m
atrix.

C
alculation of pow

ers of m
atrix – M

odal and spectral m
atrices. R

eal m
atrices –

S
ym

m
etric, skew

 - sym
m

etric, orthogonal, Linear T
ransform

ation - O
rthogonal

Transform
ation. C

om
plex m

atrices: H
erm

itian, S
kew

-H
erm

itian and U
nitary – E

igen
values and eigen vectors of com

plex m
atrices and their properties.

U
N

IT
-III

Q
uadratic form

s- R
eduction of quadratic form

 to canonical form
 – R

ank - P
ositive,

negative definite - sem
i definite - index - signature - S

ylvester law
.

U
N

IT
 –IV

 F
ourier S

eries: D
eterm

ination of F
ourier coefficients – F

ourier series – even and
odd functions – F

ourier series in an arbitrary interval – even and odd periodic
continuation – H

alf-range F
ourier sine and cosine expansions.

U
N

IT
-V

F
orm

ation of partial differential equations by elim
ination of arbitrary constants and

arbitrary functions – solutions of first order linear (Lagrange) equation and nonlinear
(standard type)equations. M

ethod of separation of variables – C
lassification of second

order linear P
artial D

ifferential E
quations, solutions of one dim

ensional heat equation,
w

ave equation and tw
o-dim

ensional Laplace’s equation under initial and boundary
conditions.

U
N

IT
 –V

I
F

ourier integral theorem
 – F

ourier sine and cosine integrals. F
ourier transform

 –
F

ourier sine and cosine transform
s – properties – inverse transform

s – F
inite F

ourier
transform

s.
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U
N

IT
-V

II
z-transform

 – inverse z-transform
 - properties – D

am
ping rule – S

hifting rule – Initial
and final value theorem

s. C
onvolution theorem

 – S
olution of difference equation by

z-transform
s.

U
N

IT
-V

III
W

ave lets – T
he H

aar w
avelets – A

 w
avelet expansion - M

ultiresolution analysis
w

ith H
aar W

avelets - G
eneral construction of w

avelets and m
ultiresolution analysis

- S
hannon w

avelets.

T
E

X
T

 B
O

O
K

S
:

1.
A

 Text book of E
ngineering M

athem
atics V

olum
e – II, 2005

T,K
.V.Iyengar, B

.K
rishna G

andhi and others, S
.C

hand and C
om

pany.
2.

E
ngineering M

athem
atics, B

.V.R
am

ana, Tata M
cG

raw
-H

ill 2003.

R
E

F
E

R
E

N
C

E
S

:
1.

E
n

g
in

e
e

rin
g

 M
a

th
e

m
a

tics–
II, 2

0
0

2
, P

.N
a

g
e

sw
a

ra
 R

a
o

, Y
.N

a
rsim

h
u

lu
,

P
rabhakara R

ao
2.

E
ngineering M

athem
atics, S

.K
.V.S

. S
ri R

am
a C

hary, M
.B

hujanga R
ao, S

hankar,
B

.S
.P

ublications 2000.
3.

A
dvanced E

ngineering M
athem

atics (eighth edition), E
rw

in K
reyszig, John W

iley
&

 S
ons (A

S
IA

) P
vt. Ltd. 2001.

4.
A

dvanced E
ngineering P

eter V
.O

’N
eil T

hom
son B

rooks/C
ole.

5.
A

d
va

n
ce

d
 E

n
g

in
e

e
rin

g
 M

a
th

e
m

a
tics, M

e
rle

 C
.P

o
tte

r, J.L
.G

o
ld

b
e

rg
,

E
.F.A

brufadel, O
xford U

niversity P
ress. T

hird E
dition 2005.

6.
E

ngineering M
athem

atics – II, 2005, S
ankaraiah, V

G
S

 B
ook Links, H

yderabad.
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(E
E

05192) E
L

E
C

T
R

IC
A

L
 E

N
G

IN
E

E
R

IN
G

U
N

IT
 – I

S
I U

n
it’s o

h
m

’s la
w

, se
rie

s, a
n

d
 p

a
ra

lle
l circu

its, K
irch

h
o

ffs la
w

s, S
ta

r-d
e

lta
transform

ation (S
im

ple P
roblem

s)– F
orce on a current carrying conductor in m

agnetic
field– electrom

agnetic induction, F
araday’s law

, Lenz’s law
 – S

elf and m
utual

inductances.
U

N
IT

 – II
G

eneration of an alternating em
f – average and rm

s values of alternating quantity –
representation of alternating quantities by phasors – single phase series and parallel
circuits (sim

ple problem
s)– series and parallel resonance – three phase balanced

system
s – single and three phase pow

er calculations.
U

N
IT

 – III
P

rinciple of operation of D
C

 m
achines – em

f equation – types of generators –
M

agnetization and Load characteristics of D
C

 generators
U

N
IT

-IV
D

C
 M

otor: P
rinciple of operation of D

C
 M

otor,Types of M
otors, B

ack E
M

F
 E

quation,
C

haracteristics of D
C

 m
otor, Torque E

quation,D
C

 M
otor S

tarter (T
hree P

oint
starter),E

fficicency C
alculation, S

w
im

brne’s Test and speed control.
U

N
IT

 –V
C

onstruction and principle of operation of single phase transform
er – em

f equation
O

.C
. &

 S
.C

. tests – efficiency and regulation
U

N
IT

-V
I

P
rinciple and operation of three phase induction m

otors – types of m
otors,S

quirrel
cage and slip ring m

otor – slip torque characteristics.
U

N
IT

-V
II

P
rinciple and operation of alternators – O

.C
. &

 S
.C

. tests – regulation by synchronous
im

pedance m
ethod.

U
N

IT
 – V

III
E

lectrical Instrum
ents: B

asic principles of indicating instrum
ents – m

oving coil and
m

oving iron instrum
ents (A

m
m

eters and voltm
eters).

T
E

X
T

 B
O

O
K

S
 :

1.
Introduction to E

lectrical E
ngineering by M

.S
.N

aidu and S
.K

am
akshiah, T

M
H

2.
B

asic E
lectrical E

ngineering by T.K
. N

agasarkar and M
.S

.S
ukhija, O

xford
U

niversity P
ress, 2005

R
E

F
E

R
E

N
C

E
S

:
1.

T
heory and P

roblem
s of B

asic E
lectrical E

ngineering by D
.P.K

othari &
 I.J.

N
agrath P

earson E
ducation/P

H
I

2.
E

ssentials of E
lectrical and C

om
puter E

ngineering by D
avid V.K

erns,Jr, J.D
avid

Jrw
in; P

earson E
ducation.
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(C
E

05258) F
L

U
ID

 M
E

C
H

A
N

IC
S

 F
O

R
 C

H
E

M
IC

A
L

 E
N

G
IN

E
E

R
S

U
N

IT
 I

U
nits and dim

ensions, dim
ension analysis, sim

ilarity, types of fluids, hydrostatic

pressure, pressure distribution in a static fluids, pressure m
easuring devices, gravity

and centrifugal decanters .

U
N

IT
- II:

Introduction to fluids in m
otion, concepts of stream

 lines, stream
 tubes, viscosity,

types of fluids, flow
 in boundary layers, its form

ation and grow
th in tubes and on

plates, basic equation of fluid flow
 continuity, m

om
entum

 and B
ernoulli’s equation.

U
N

IT
-III:

F
low

 of incom
pressible fluids in pipes, relation betw

een skin friction-w
all shear,

lam
inar flow

 in pipes, H
agen-P

oiselle equation, turbulent flow
 in pipes, velocity

distribution equation,

U
N

IT
-IV

:

F
riction factor, friction from

 changes in velocity or direction, flow
 of com

pressible

fluids, basic equations, flow
 through variable area conduits, adiabatic isotherm

al

frictional flow
.

U
N

IT
-V

:

F
low

 of com
pressible fluids: P

rocesses, basic equations of com
pressible flow

, flow

through variable area conduits, adiabatic frictional flow
, and isotherm

al frictional

flow
.

U
N

IT
-V

I:

F
low

 past im
m

ersed bodies, D
rag, D

rag coefficient, friction in flow
 through beds of

solids, m
otion of particles through fluids, its m

echanics, term
inal velocity, F

luidization,

M
echanism

 of fluidization, pressure drop in fluidization, application of fluidization.

U
N

IT
-V

II:

Transportation and M
etering of fluids: P

ipe fitting and valves, fluid m
oving m

achinery

pum
ps, positive displacem

ent pum
ps, centrifugal pum

ps.

U
N

IT
-V

III:

F
ans, blow

ers, and com
pressors. M

easurem
ent of flow

ing fluids- full bore m
eter,

insertion m
eters.

T
E

X
T

 B
O

O
K

:

1.
U

nit O
perations in chem

ical E
ngineering by W

.L.M
cC

abe &
 T.C

.S
m

ith &
 P

eter

H
arriot M

cG
raw

-H
ill, Inc 5

th ed,1993

R
E

F
E

R
E

N
C

E
S

:

1.
F

luid and U
nit O

perations – B
row

n et al. A
sian publishing house.

2.
E

ngineering fluid m
echanics by K

.L.K
um

ar, E
urasis publishing house, N

ew

D
elhi 1990

3.
P

rinciples of U
nit O

perations, F
oust 2

nd ed., John W
iley, 1999
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(C
M

05441) O
R

G
A

N
IC

 C
H

E
M

IS
T

R
Y

U
n

it – I

P
olar effects – Inductive effect, electrom

eric effect, R
esonance, H

yper conjugation.

M
echanism

 of follow
ing O

rganic R
eactions.

U
n

it – II : E
lectrophilic reactions :

a)
F

riedel craft reaction

b)
R

iem
er Tim

enn R
eaction

c)
B

ackm
ann rearrangem

ents

U
n

it – III N
ucleophilic reactions :

a)
A

ldol condensation

b)
P

erkin reaction

c)
B

enzoin condensation

U
n

it – IV

1.
F

ree radical reaction

a)
H

alogenation of A
lkane

b)
A

ddition H
B

R
 on A

lkene in presence of peroxide

2.
A

lylic halogination

a)
U

sing N
-B

rom
o succinam

ide (N
B

S
)

b)
T

herm
al halogination of A

lkane (C
H

3 – C
H

 =
 C

H
)

U
n

it – V

S
tereo isom

erism
 optical isom

erism
 sym

m
etry and chirality, optical isom

erism
, lactic

acid, Tartaric acid, sequence rule, enantiom
ers, diastereo isom

ers, geom
etrical

isom
erism

, E
,z-system

 of nom
enclature, confirm

ation cyclohexane.

U
n

it – V
I

P
olym

er (S
ynthetic &

 N
atural)

A
)

S
ynthetic: C

lassification of polym
erization (A

ddition &
 C

ondensation)

a)
P

reparation, properties and uses of follow
ing polym

ers

(1) P
olyethelene (2) P

V
C

 (3)Tefflon (4) N
ylon (5) B

akelite (6) P
olyester

B
)

N
atural : S

ource, S
tructure and uses of the follow

ing

(1)
R

ubber (2) C
ellulose (3) S

ilk (4) W
ool.

U
n

it – V
II

H
eterocyclic com

pounds and N
om

enclature, preparation of properties and uses of

(1)
P

yrrole (2) F
uran (3) T

hiophene (4) P
yridine (5) Q

uinoline (6) Iso –quinoline.

U
n

it – V
III

D
yes –colour and constitution:

C
lassification of D

yes, preparation and uses of

(1) M
alachite green (2) R

osaniline (3) C
ongored (4) B

ism
ark brow

n (5) F
luoroscien.

T
E

X
T

 B
O

O
K

S
 :

1.
Text book of O

rganic C
hem

istry – F
ergussion, LN

 E
ast, W

estpress.

2.
Text book of O

rganic C
hem

istry – R
obert M

orrison and R
obert B

oyd.

R
E

F
E

R
E

N
C

E
S

:

1.
P

olym
er science - G

aurikar and others.

2.
R

eaction m
echanism

 - P
eter S

kyes.

3.
Text book of O

rganic C
hem

istry – P.L.S
oni.

4.
O

rganic C
hem

istry vol- I – I.L .F
inar.

5.
R

eactions and R
eagents – O

.P. A
graw

al
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H

05122)C
H

E
M

IC
A

L
 P

R
O

C
E

S
S

 C
A

L
C

U
L

A
T

IO
N

S
U

nit-1:

S
toichiom

etric relation: basis of calculations, m
ethods of expressing com

positions of m
ixtures

and solutions, density and specific gravity, B
aum

e and A
P

I gravity scales.

U
nit-2:

B
ehavior of Ideal gases: K

inetic theory of gases, application of ideal gas law
, gaseous m

ixtures,
gases in chem

ical reactions.

U
nit-3:

Vapor pressure: Liquefaction and liquid state, vaporization, boiling point, effect of tem
perature

on vapor pressure, A
ntoine equation, vapor pressure plots, estim

ation of critical properties,
vapor pressure of im

m
iscible liquids and ideal solutions, R

oult’s law
. N

on volatile solutes.

U
nit-4:

H
um

idity and S
aturation: R

elative and percentage saturation or dew
 point, w

et bulb and dry
bulb tem

perature, use of hum
idity charts for engineering calculations.

U
nit-5:

M
aterial balances: Tie substance, Yield, conversion, processes involving chem

ical reactions.

U
nit-6:

M
aterial balance calculation involving drying, dissolution and crystallization. P

rocesses
involving recycles, bypass and purge.

U
nit-7:

Therm
ophysics: E

nergy, energy balances, heat capacity of gases, liquid and m
ixture solutions.

K
opp’s rule, latent heats, heat of fusion and and heat of vaporization, Trouton’s rule,

K
istyakow

sky equation for non polar liquids enthalpy and its evaluation.

U
nit-8:

Therm
ochem

istry: C
alculation and applications of heat of reaction, com

bustion, form
ation

and neutralization, K
irchoff’s equation, enthalpy concentration change, calculation of theoretical

and actual flam
e tem

peratures.

TEXTB
O

O
K

S

1.
C

hem
ical process principles, P

art -I, M
aterial and E

nergy B
alance by H

ougen O
 A

,
W

atson K
.M

. and ragatz R
.A

. John W
iley and S

ons, N
ew

yark, 195 2 nd E
d.

R
EFER

EN
C

ES :

1.
B

asic principles and calculation in chem
ical engineering by D

.H
. H

im
m

elblau, 5 th E
d.

P
H

I, 2001

2.
S

toichiom
etry by B

.I. B
hatt and S

.M
. Vora (3 rd E

d.) Tata M
c G

raw
 H

ill publishing som
pany

Ltd. N
ew

 D
elhi (1996)
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05224) E
N

G
IN

E
E

R
IN

G
 M

E
C

H
A

N
IC

S

U
N

IT
 – I

Introduction to E
ngg. M

echanics – B
asic C

oncepts
S

ystem
s of F

orces :
C

oplanar C
oncurrent F

orces – C
om

ponents in S
pace – R

esultant – M
om

ent of
F

orce and its A
pplication – C

ouples and R
esultant of F

orce S
ystem

s.
E

quilibrium
 of S

ystem
s of F

orces :
F

ree B
ody D

iagram
s, E

quations of E
quilibrium

 of C
oplanar S

ystem
s, S

patial S
ystem

s
for concurrent forces.

U
N

IT
 – II

F
riction : Types of F

riction – Lim
iting F

riction – Law
s of F

riction – S
tatic and D

ynam
ic

F
rictions – M

otion of B
odies: W

edge, S
crew

, S
crew

-jack, and D
ifferential S

crew
-

jack.

U
N

IT
 – III

Transm
ission of P

ow
er : F

lat B
elt D

rives : Types of F
lat B

elt D
rives – Length of B

elt,
Tensions, Tight side, S

lack S
ide, Initial and C

entrifugal – P
ow

er Transm
itted and

C
ondition for M

ax. P
ow

er.

U
N

IT
 – IV

C
entroid: C

entroids of sim
ple figures (from

 basic principles ) – C
entroids of C

om
posite

F
igures

C
entre of G

ravity: C
entre of gravity of sim

ple body (from
 basis principles), centre of

gravity of com
posite bodies, pappus theorem

.

U
N

IT
 – V

A
rea m

om
ents of Inertia : D

efinition – P
olar M

om
ent of Inertia, Transfer T

heorem
,

M
om

ents of Inertia of C
om

posite F
igures, P

roducts of Inertia, Transfer F
orm

ula for
P

roduct of Inertia.
M

ass M
om

ent of Inertia : M
om

ent of Inertia of M
asses, Transfer F

orm
ula for M

ass
M

om
ents of Inertia, m

ass m
om

ent of inertia of com
posite bodies.
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U
N

IT
 – V

I
K

inem
atics : R

ectilinear and C
urvelinear m

otions – V
elocity and A

cceleration – M
otion

of R
igid B

ody – Types and their A
nalysis in P

lanar M
otion.

K
inetics : A

nalysis as a P
article and A

nalysis as a R
igid B

ody in Translation – C
entral

F
orce M

otion – E
quations of P

lane M
otion – F

ixed A
xis R

otation – R
olling B

odies.

U
N

IT
 – V

II
W

ork – E
nergy M

ethod :
E

quations for Translation, W
ork-E

nergy A
pplications to P

article M
otion, C

onnected
S

ystem
-F

ixed A
xis R

otation and P
lane M

otion.
Im

pulse m
om

entum
 m

ethod :

U
N

IT
 – V

III
M

echanical V
ibrations : D

efinitions, C
oncepts – S

im
ple H

arm
onic M

otion – F
ree

vibrations, sim
ple and C

om
pound P

endulum
s and its A

pplications –

T
E

X
T

 B
O

O
K

S
 :

1.
E

ngineering M
echanics / F

edinand . L. S
inger / H

arper – C
ollins.

2.
E

ngg. M
echanics / S

.S
. B

harikati &
 J.G

. R
ajasekharappa

R
E

F
E

R
E

N
C

E
S

 :
1.

E
ngg. M

echanics / Irving. H
. S

ham
es P

rentice – H
all.

2.
E

ngg. M
echanics / Tim

oshenko &
 Y

ound.
3.

E
ngg. M

echanics U
m

esh R
egl / Tayal.

4.
E

ngg. M
echanics / R

.V
. K

ulkarni &
 R

.D
. A

skhevkar
5.

S
trength of M

aterials &
 A

pplied M
echanics / IB

 P
rasad

6.
Text B

ook in A
pplied M

echanics / M
alhotra, S

ubram
anian, G

ahlot and R
athore

/ N
ew

 A
ge.

7.
E

ngg. M
echanics / K

L K
um

ar / Tata M
cG

raw
 H

ill.
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ester)

T
        P
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0       3        2

(C
E

05259) F
L

U
ID

 M
E

C
H

A
N

IC
S

 F
O

R
 C

H
E

M
IC

A
L

E
N

G
IN

E
E

R
S

 L
A

B

1.
Identification of lam

inar and turbulent flow
s ( R

eynolds apparatus)

2.
M

easurem
ent of point velocities (pitot tube)

3.
V

erification of B
ernoulli’s equation

4.
C

alibration of R
otam

eter

5.
V

ariation of O
rifice coefficient w

ith R
eynolds N

um
ber

6.
D

eterm
ination of V

enturi coefficient

7.
F

riction losses in F
luid flow

 in pipes

8.
P

ressure drop in a packed bed for different fluid velocities

9.
P

ressure drop and void fraction in a fluidized bed

10.
S

tudying the coefficient of contraction for a given open orifice

11.
S

tudying the coefficient of discharge in a V
-notch

12.
S

tudying the C
haracteristics of a centrifugal pum

p

13.
V

iscosity determ
ination using S

toke’s law
.
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IIn
d

 Y
ear B
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. C

h
.E

. (I  S
em

ester)
0       3        2

(C
M

05448)P
H

Y
S

IC
A

L
 A

N
D

 O
R

G
A

N
IC

 C
H

E
M

IS
T

R
Y

 L
A

B

P
H

Y
S

IC
A

L
 C

H
E

M
IS

T
R

Y
 L

A
B

1.
D

eterm
ination of specific rotation of substance by polarim

eter.

2.
S

tudy of inversion of sucrose by polarim
etry.

3.
S

tudy of reaction betw
een persulphate and iodide.

4.
C

onductiom
etric titration of strong acid versus strong base.

5.
C

onductim
etric titration of w

eak acid versus strong base.

6.
P

ontentiom
etric titration betw

een potassium
 dichrom

ate and ferrous iron.

O
R

G
A

N
IC

 C
H

E
M

IS
T

R
Y

 L
A

B

1.
C

riteria of purity of solid and liquid com
pounds, determ

ination of m
elting  point,

and boiling point.  D
etecting nitrogen sulphur and H

alogens in O
rganic C

om
-

pounds.

2.
Identification of an unknow

n substance from
 the follow

ing classes of organic
com

pounds, alcohols, phenols, aldehydes, ketones, carbohydrates, acids,
anhydrides.

T
E

X
T

 B
O

O
K

S
:

1.
V

ogel’s T
E

X
T

 B
O

O
K

 of Q
ualitative O

rganic C
hem

istry.

2.
E

xperim
ents in physical chem

istry, 7 th edition by D
avid P

 S
hoem

aker, Joseph
W

 N
ibler Tata M

c G
raw

 – H
ill &

 M
c G

raw
 – H

ill, 2003
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R
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A
B

IL
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Y
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 S
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T
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U

N
IT

 I

P
robability: S

am
ple space and events – P

robability – T
he axiom

s of probability -
S

om
e elem

entary theorem
s - C

onditional probability – B
aye’s theorem

.

U
N

IT
-II

R
andom

 variables – D
iscrete and continuous – D

istribution – D
istribution function.

U
N

IT
-III

D
istribution - B

inom
ial, P

oisson and norm
al distribution – related properties.

U
N

IT
-IV

S
am

pling distribution: P
opulations and sam

ples - S
am

pling distributions of m
ean

(know
n and unknow

n) proportions, sum
s and differences.

U
N

IT
-V

E
stim

ation: P
oint estim

ation – interval estim
ation - B

ayesian estim
ation.

U
N

IT
-V

I

Test of hypothesis – M
eans and proportions – H

ypothesis concerning one and tw
o

m
eans – Type I and Type II errors. O

ne tail, tw
o-tail tests.

U
N

IT
-V

II

Tests of significance – S
tudent’s t-test, F

-test, test. E
stim

ation of proportions.

U
N

IT
 –V

III

C
urve fitting: T

he m
ethod of least squares – Inferences based on the least squares

estim
ations - C

urvilinear regression – m
ultiple regressions – correlation for univariate

and bivariate distributions.

T
E

X
T

 B
O

O
K

S
:

1.
P

robability and statistics for engineers:E
rw

in M
iller A

nd John E
.F

reund.

P
rentice-H

all of India P
vt. Ltd., S

ixth edition.

2.
Text book of P

robability and S
tatistics by D

r.S
hahnaz B

athul, .G
.S

.P
ublishers

2003.

R
E

F
E

R
E

N
C

E
S

:

1.
P

robability, S
tatistics and R

andom
 P

rocesses D
r.K

.M
urugesan &

 P.G
urusam

y
by A

nuradha A
gencies.

2.
A

dvanced E
ngineering M

athem
atics (8

th edition), E
rw

in K
reyszig, John W

iley
and S

ons (A
S

IA
) P

vt. Ltd., 2001.

3.
P

robability and S
tatistics for E

ngineers: G
.S

.S
.B

hishm
a R

ao, sci tech., 2
nd

edition 2005.



2005-2006
2005-2006

22

JA
W

A
H

A
R

L
A

L
 N

E
H

R
U

 T
E

C
H

N
O

L
O

G
IC

A
L

 U
N

IV
E

R
S

IT
Y

H
Y

D
E

R
A

B
A

D
IIn

d
 Y

ear B
.Tech

. C
h

.E
. (II  S

em
ester)

T
 P

 C
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05485)P
R

O
C

E
S

S
 H

E
A

T
 T

R
A

N
S

F
E

R
U

N
IT

 I

In
tro

d
u

ctio
n

:
N

ature of heat flow
, conduction, convection, natural and forced convection, radiation.

H
eat tran

sfer b
y co

n
d

u
ctio

n
 in

 S
o

lid
s:

F
ourier’s law

 , therm
al conductivity, steady state conduction in plane w

all &
 com

posite
w

alls, com
pound resistances in series, heat flow

 through a cylinder, conduction in
spheres, therm

al contact resistance, plane w
all: variable conductivity

U
n

stead
y state h

eat co
n

d
u

ctio
n

E
quation for one-dim

ensional conduction, S
em

i-infinite solid, finite solid.

U
n

it- II:
P

rin
cip

les o
f h

eat flo
w

 in
 flu

id
s:

Typical heat exchange equipm
ent, contercurrent and parallel current flow

s, energy
balances, rate of heat transfer, overall heat transfer coefficient, electrical analogy,
critical radius of insulation, logarithm

ic m
ean tem

perature difference, variable overall
coefficient, m

ulti-pass exchangers, individual heat transfer coefficients, resistance
form

 of overall coefficient, fouling factors, classification of individual heat transfer
coefficients, m

agnitudes of heat transfer coefficients, effective coefficients for
unsteady-state heat transfer.

U
n

it- III:
H

eat Tran
sfer to

 F
lu

id
s w

ith
o

u
t P

h
ase ch

an
g

e:
R

egim
es of heat transfer in fluids, therm

al boundary layer, heat transfer by forced
convection in lam

inar flow
, heat transfer by forced convection in turbulent flow

, the
transfer of heat by turbulent eddies and analogy betw

een transfer of m
om

entum
and heat, heat transfer to liquid m

etals, heating and cooling of fluids in forced
convection outside tubes.

U
n

it- IV
:

N
atu

ral co
n

vectio
n

N
atural convection to air from

 vertical shapes and horizontal planes, effect of natural
convection in lam

inar-flow
 heat transfer, free convection in enclosed spaces, m

ixed
free &

 forced convection.

U
n

it- V
:

H
eat tran

sfer to
 flu

id
s w

ith
 p

h
ase ch

an
g

e:
H

eat transfer from
 condensing vapors, heat transfer to boiling liquids.

U
n

it V
I:

H
eat exch

an
g

e eq
u

ip
m

en
t

G
eneral design of heat exchange equipm

ent, heat exchangers, condensers, boilers
and calendrias, extended surface equipm

ent, heat transfer in agitated vessels,
scraped surface, heat exchangers, heat transfer in packed beds, heat exchangers
effectiveness (N

T
U

 m
ethod)

U
n

it V
II:

E
vap

o
rato

rs

 E
vaporators, perform

ance of tubular evaporators, capacity and econom
y, vapors

recom
pression

U
n

it- V
III:

R
ad

iatio
n

:
Introduction, properties and definitions, black body radiation, real surfaces and the
gray body, absorption of radiation by opaque solids, radiation betw

een surfaces,
radiation shielding, radiation to sem

i transparent m
aterials, com

bined heat transfer
by conduction, convection and radiation.

T
E

X
T

 B
O

O
K

S
1.

U
nit operations of chem

ical engineering by M
c.C

abe &
 S

m
ith M

cG
raw

-H
ill 5

th

edition 1993
2.

H
eat transfer-S

chaum
’s series, M

cG
raw

-H
ill publications

R
E

F
E

R
E

N
C

E
S

1.
P

rocess heat transfer D
.Q

.K
ern M

cG
raw

-H
ill

2.
H

eat Transfer by J.P.H
olm

an
3.

Y.V
.C

.R
ao, H

eat Transfer, U
niversity P

ress.
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R
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G

 T
H

E
R
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D
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N
A

M
IC

S
-I

U
N

IT
 I

In
tro

d
u

ctio
n

: T
he scope of therm

odynam
ics, tem

perature, defined quantities;
volum

e, pressure, w
ork, energy, heat, Joules E

xperim
ents.

U
n

it-II:
T

h
e first law

 an
d

 o
th

er b
asic co

n
cep

ts: T
he first law

 of therm
odynam

ics,
therm

odynam
ic state and state functions, enthalpy, the steady-state steady-flow

process, equilibrium
, the phase rule, the reversible process, constant-V

 and constant-
P

 processes, heat capacity.
U

n
it-III:

Vo
lu

m
etric p

ro
p

erties o
f p

u
re flu

id
s: T

he P
V

T
 behavior of pure substances, virial

equations, the ideal gas, the applications of the virial equations, second virial
coefficients from

 potential functions. C
ubic equations of state, generalized correlations

for gases, generalized correlations for liquids, m
olecular theory of fluids.

U
n

it-IV
:

T
herm

odynam
ics of flow

 processes ; principles of conservation of m
ass and energy

for flow
 system

s, analysis of expansion processes ; turbines, throttling ; com
pression

processes –com
pressors and pum

ps ; calculation of ideal w
ork and last w

ork.
U

n
it-V

:
T

h
e seco

n
d

 law
 o

f th
erm

o
d

yn
am

ics: S
tatem

ents of the second law
, heat engines,

therm
odynam

ic tem
peratures scales, therm

odynam
ic tem

perature and the ideal-
gas scale
U

n
it-V

I:
E

ntropy, E
ntropy changes of an ideal gas, m

athem
atical statem

ent of the second
law

, the third law
 of therm

odynam
ics, entropy from

 the m
icroscopic view

 point
U

n
it-V

II:
R

efrig
eratio

n
 an

d
 liq

u
efactio

n
: T

he C
arnot refrigerator, the vapor com

pression
cycle, the com

parison of refrigeration cycles, the choice of refrigerant, absorption
refrigeration, the heat pum

p, liquefaction processes
U

n
it-V

III:
T

h
erm

o
d

yn
am

ic p
ro

p
erties o

f flu
id

s: P
roperty relations for hom

ogeneous phases,
re

sid
u

a
l p

ro
p

e
rtie

s, tw
o

 p
h

a
se

 syste
m

s, th
e

rm
o

d
yn

a
m

ic d
ia

g
ra

m
s, ta

b
le

s o
f

therm
odynam

ic properties, generalized property correlation for gases
T

E
X

T
 B

O
O

K
S

1.
J.M

.S
m

ith
 a

n
d

 H
C

 V
a

n
 N

e
ss , in

tro
d

u
ctio

n
 to

 ch
e

m
ica

l e
n

g
in

e
e

rin
g

therm
odynam

ics,5
th ed, M

c G
raw

 H
ill,1996.

R
E

F
E

R
E

N
C

E
1.

Y
V

C
.R

ao, C
hem

ical engineering therm
odynam

ics, U
niversity publications.

2.
K

.V.N
arayanan a text book of chem

ical engineering therm
odynam

ics, P
H

I,2001.
3.

M
.D

.K
oretsky, E

ngineering and C
hem

ical therm
odynam

ics, John W
iley &

 S
ons,

2004.
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 I
S

oda ash, caustic soda and chlorine, G
lass: m

anufacture of special glasses
U

n
it – II

Industrial gases: carbon dioxide, hydrogen and oxygen – products of w
ater gas,

producer gas. N
itrogen industries: synthetic am

m
onia, urea, nitric acid (am

m
onium

nitrate), am
m

onium
 chloride, am

m
onium

 phosphate and com
plex fertilizers

 U
n

it – III
S

ulphur and sulphuric acid, m
anufacture of sulphuric acids, hydrochloric acid and

som
e other chem

icals –A
lum

inum
 sulphate and alum

, barium
 salts rare earth

com
pounds.

U
n

it – IV
C

e
m

e
n

t m
a

n
u

fa
ctu

re
, sp

e
cia

l ce
m

e
n

ts, m
isce

lla
n

e
o

u
s ca

lciu
m

 co
m

p
o

u
n

d
s,

m
agnesium

 com
pounds.

U
n

it – V
:

M
anufacture of phenols, form

aldehyde, vinyl chloride and vinyl acetate, m
anufacture

of phenol- form
aldehyde resin and polyvinyl chloride polym

er, S
B

R
.

U
n

it – V
I:

O
ils: D

efinition, constitution, extraction and expression of vegetable oils, refining
and hydrogenation of oils.

U
N

IT
-V

II:
S

oaps and detergents: D
efinitions, continuous process for the production of fatty

acids, glycerin and soap, production of detergents.

 U
n

it – V
III:

P
ulp and paper industry: m

ethods of pulping, production of sulphate and sulphite
pulp, production of paper –w

et process

T
E

X
T

 B
O

O
K

S
:

1.
S

hreve’s chem
ical process industries edited by A

ustin, M
c.graw

-H
ill.5

th ed.1985.
2.

D
ryden’s outlines of chem

ical technology edited by M
.G

opalR
ao and M

.S
itting,

2
nd ed. 1973.

R
E

F
E

R
E

N
C

E
S

:
1.

Industrial C
hem

istry by B
.K

.S
harm

a
2.

H
and book of industrial chem

istry V
ol 1&

II K
.H

.D
avis &

 F.S
. B

erner E
dited by

S
.C

. B
hatia, C

B
S

 publishers
3.

C
hem

ical Technology: G
.N

. P
anday, V

ol 1&
 V

ol II
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 - I

M
u

ltid
iscip

lin
ary n

atu
re o

f E
n

viro
n

m
en

tal S
tu

d
ies:  D

efinition, S
cope and

Im
portance – N

eed for P
ublic A

w
areness.

U
N

IT
 - II

N
atu

ral R
eso

u
rces :  R

enew
able and non-renew

able resources – N
atural resources

and associated problem
s – F

orest resources – U
se and over – exploitation,

deforestation, case studies – Tim
ber extraction – M

ining, dam
s and other effects on

forest and tribal people – W
ater resources – U

se and over utilization of surface and
ground w

ater – F
loods, drought, conflicts over w

ater, dam
s – benefits and problem

s
- M

ineral resources: U
se and exploitation, environm

ental effects of extracting and
using m

ineral resources, case studies. - F
ood resources: W

orld food problem
s,

changes caused by agriculture and overgrazing, effects of m
odern agriculture,

fertilizer-pesticide problem
s, w

ater logging, salinity, case studies. - E
nergy resources:

G
row

ing energy needs, renew
able and non-renew

able energy sources use of
alternate energy sources. C

ase studies. Land resources: Land as a resource, land
degradation, m

an induced landslides, soil erosion and desertification. R
ole of an

individual in conservation of natural resources. E
quitable use of resources for

sustainable lifestyles.

U
N

IT
 - III

E
co

system
s :  C

oncept of an ecosystem
. - S

tructure and function of an ecosystem
.

- P
roducers, consum

ers and decom
posers. - E

nergy flow
 in the ecosystem

 -
E

cological succession. - F
ood chains, food w

ebs and ecological pyram
ids. -

Introduction, types, characteristic features, structure and function of the follow
ing

ecosystem
:

a. F
orest ecosystem

b. G
rassland ecosystem

c. D
esert ecosystem

d. A
quatic ecosystem

s (ponds, stream
s, lakes, rivers, oceans, estuaries)

U
N

IT
 - IV

B
io

d
iversity an

d
 its co

n
servatio

n
 :  Introduction - D

efinition: genetic, species and
ecosystem

 diversity. - B
io-geographical classification of India - V

alue of biodiversity:
consum

ptive use, productive use, social, ethical, aesthetic and option values - .
B

iodiversity at global, N
ational and local levels. - . India as a m

ega-diversity nation
- H

ot-sports of biodiversity  - T
hreats to biodiversity: habitat loss, poaching of w

ildlife,
m

an-w
ildlife conflicts. - E

ndangered and endem
ic species of India - C

onservation of
biodiversity: In-situ and E

x-situ conservation of biodiversity.

U
N

IT
 - V

E
n

viro
n

m
en

tal P
o

llu
tio

n
 :  D

efinition, C
ause, effects and control m

easures of :

 a.
A

ir pollution

 b.
W

ater pollution

 c.
S

oil pollution

 d.
M

arine pollution

 e.
N

oise pollution

 f.
T

herm
al pollution

 g.
N

uclear hazards

S
o

lid
 w

aste M
an

ag
em

en
t :   C

auses, effects and control m
easures of urban and

industrial w
astes. - R

ole of an individual in prevention of pollution. - P
ollution case

studies. - D
isaster m

anagem
ent: floods, earthquake, cyclone and landslides.

U
N

IT
 - V

I

S
o

cial Issu
es an

d
 th

e E
n

viro
n

m
en

t :  F
ro

m
 U

n
su

sta
in

a
b

le
 to

 S
u

sta
in

a
b

le
developm

ent -U
rban problem

s related to energy -W
ater conservation, rain w

ater
harvesting, w

atershed m
anagem

ent -R
esettlem

ent and rehabilitation of people; its
problem

s and concerns. C
ase S

tudies -E
nvironm

ental ethics: Issues and possible
solutions. -C

lim
ate change, global w

arm
ing, acid rain, ozone layer depletion, nuclear

accidents and holocaust. C
ase S

tudies. -W
asteland reclam

ation. -C
onsum

erism
and w

aste products. -E
nvironm

ent P
rotection A

ct. -A
ir (P

revention and C
ontrol of

P
ollution) A

ct. -W
ater (P

revention and control of P
ollution) A

ct -W
ildlife P

rotection
A

ct -F
orest C

onservation A
ct -Issues involved in enforcem

ent of environm
ental

legislation. -P
ublic aw

areness.

U
N

IT
 - V

II

H
u

m
an

 P
o

p
u

latio
n

 an
d

 th
e E

n
viro

n
m

en
t :  P

opulation grow
th, variation am

ong
nations. P

opulation explosion - F
am

ily W
elfare P

rogram
m

e. -E
nvironm

ent and hum
an

health. -H
um

an R
ights. -V

alue E
ducation. -H

IV
/A

ID
S

. -W
om

en and C
hild W

elfare. -
R

ole of inform
ation Technology in E

nvironm
ent and hum

an health. -C
ase S

tudies.

U
N

IT
 - V

III

F
ield

 w
o

rk :  V
isit to a local area to docum

ent environm
ental assets R

iver /forest
g

ra
ssla

n
d

/h
ill/m

o
u

n
ta

in
 -V

isit to
 a

 lo
ca

l p
o

llu
te

d
 site

-U
rb

a
n

/R
u

ra
l/in

d
u

stria
l/

A
gricultural S

tudy of com
m

on plants, insects, birds. -S
tudy of sim

ple ecosystem
s-

pond, river, hill slopes, etc.

T
E

X
T

 B
O

O
K

 :

1.    Text book of E
nvironm

ental S
tudies for U

ndergraduate C
ourses by E

rach
B

harucha for U
niversity G

rants C
om

m
ission.
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U
N

IT
-V

II
F

racture in ductile and brittle m
aterials creep: m

echanism
 of creep and m

ethods to
reduce creeping in m

aterials, creep rates and relations. F
atigue-m

echanism
s and

m
ethods to im

prove fatigue resistance in m
aterials. C

om
posite m

aterials: types;
tress-strain relations in com

posite m
aterials, applications.

U
N

IT
-V

III
O

X
ID

A
T

IO
N

 A
N

D
 C

O
R

R
O

S
IO

N
:

M
echanism

s; types of corrosion; m
ethods to com

bat corrosion.

T
E

X
T

 B
O

O
K

:
1.

M
aterial S

cience and E
ngineering; V

. R
aghavan.; P

rentice H
all of India P

vt.
Ltd.,

R
E

F
E

R
E

N
C

E
S

:
1.

S
cience of E

ngineering M
aterials V

ol. 1 &
2; M

anas chand; M
cm

illan C
om

pany
of India Ltd.

2.
P

rin
cip

le
s o

f M
a

te
ria

ls scie
n

ce
 a

n
d

 e
n

g
in

e
e

rin
g

; W
illia

m
 F.S

m
ith

, M
G

H
P

ublishing C
om

pany
3.

M
aterials science for engineering; W

illiam
.D

 C
allisters Jr; W

iley &
 S

ons.
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U
N

IT
-I

IN
T

R
O

D
U

C
T

IO
N

: A
 brief review

 by atom
ic structure and chem

ical bonding: ionization
potential, electron affinity and electro negativity. C

hem
ical bonding: ionic, covalent,

m
etallic and secondary bonding. P

roperty relation to bond characteristics.

U
N

IT
-II

C
R

Y
S

TA
L

 G
O

E
M

E
T

R
Y

 A
N

D
 S

T
R

A
C

T
U

R
E

 D
E

T
E

R
M

IN
A

T
IO

N
:

S
pace lattice and lim

it cell. B
raveries lattices, crystal system

s w
ith exam

ples. Lattice
coordinates, M

iller indices, B
raveries indices for directions and places: crystalline

and non crystalline solids; ionic, covalent and m
etallic solids; packing efficiency,

ligancy and coordination num
ber; structure determ

ination by B
rag’s X

-ray diffraction
and pow

der m
ethods.

U
N

IT
-III

C
R

Y
S

TA
L

 IM
P

E
R

F
E

C
T

IO
N

:
P

oint defects, line defects-edge and screw
 dislocation, B

ergers circuit and B
ergers

vectors, dislocation reaction, dislocation m
otion, m

ultiplication of dislocations during
deform

ation , role of dislocation on crystal properties; surface defects, dislocations
on crystal properties; surface defects; dislocation density and stress required to
m

ove dislocations.

U
N

IT
-IV

B
asic therm

odynam
ic functions; phase diagram

s and phase transform
ation: P

rim
ary

and binary system
s-general types w

ith exam
ples; tie line&

 low
er rules, non equilibrium

cooling: phase diagram
s of F

e-F
e

3 C
, P

b-S
n

, cn-N
i system

s.

U
N

IT
-V

P
hase transform

ations in F
e-F

e
3 C

 steels, Tim
e-Tem

perature-Transform
ation (T

T
T

)
curves for eutectoid steels and plain carbon steels; effect of alloying elem

ents on
properties of steels; types of steels, alloys and other m

etals used in chem
ical industry.

U
N

IT
-V

I
E

lastic, an elastic and plastic deform
ations in solid m

aterials; rubber like elasticity,
viscoelastic behaviour (m

odels),; shear strength of real and perfect crystals w
ork

hardening m
echanism

s cold w
orking, hot w

orking; dynam
ic recovery, recrystllisation,

grain grow
th, grain size and yield stress B

rief description of heat treatm
ent in steels.
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1.
E

stim
a

tio
n

 o
f fo

rm
a

ld
e

h
yd

e
, u

re
a

, g
lu

co
se

 a
n

d
 su

cro
se

 u
sin

g
 ch

e
m

ica
l

m
ethods.

2.
A

nalysis of oils and fats: acid value, saponification value and iodine value

3.
E

stim
ation of hydroxyl groups in alcohols and phenols

4.
P

hysico-chem
ical m

ethods of analysis – use of chrom
atographic units and

spectrophotom
eters.

5.
P

reparation of follow
ing organic chem

icals : nitrobenzene, acetanilide, m
ethyl

orange, aspirin.

6.
A

nalysis of w
ater, lim

estone, soda and typical fertilizers.

7
P

roxim
ate analysis

8
C

oal gasification
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1.
D

e
te

rm
in

a
tio

n
 o

f to
ta

l th
e

rm
a

l re
sista

n
ce

 a
n

d
 th

e
rm

a
l co

n
d

u
ctivity o

f
com

posite w
all.

2.
D

eterm
ination of therm

al conductivity of a m
etal rod.

3.
D

eterm
ination of natural convective heat transfer coefficient for a vertical tube.

4.
D

eterm
ination of critical heat flux point for pool boiling of w

ater.

5.
D

eterm
ination of forced convective heat transfer coefficient for air flow

ing through
a pipe

6.
D

eterm
ination of overall heat transfer coefficient in double pipe heat exchanger.

7.
S

tudy of the tem
perature distribution along the length of a pin-fin under natural

and forced convection conditions

8.
E

stim
ation of un-steady state film

 heat transfer coefficient betw
een the m

edium
in w

hich the body is cooled.

9.
D

eterm
ination of S

tefan – B
oltzm

ann constant.

10.
D

eterm
ination of em

issivity of a given plate at various tem
peratures.

11.
D

eterm
ination of radiation constant of a given surface.
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 4+1   0    4

(C
H

05218) E
N

E
R

G
Y

 E
N

G
IN

E
E

R
IN

G

U
n

it I:
S

ources of energy, types of fuels- energy and relative form
s. C

alorific value- gross

a
n

d
 n

e
t va

lu
e

, ca
lcu

la
tio

n
 o

f ca
lo

rific va
lu

e
 fro

m
 fu

e
l a

n
a

lysis, e
xp

e
rim

e
n

ta
l

d
e

te
rm

in
a

tio
n

 e
n

e
rg

y re
so

u
rce

s p
re

se
n

t a
n

d
 fu

tu
re

 e
n

e
rg

y d
e

m
a

n
d

s w
ith

R
E

F
E

R
E

N
C

E
 to India.

U
n

it II:
C

o
al: origin, occurrence, reserves, petrography, classification, ranking, analysis,

testing, storage, coal carbonization and byproduct recovery, liquefaction of coal,

gasification of coal, burning of coal and firing m
echanism

, burning of pulverized
coal.

U
n

it III:
L

iq
u

id
 fu

els: petroleum
: origin, occurrence, reserves, com

position, classification,

characteristics, fractionation, reform
ing, cracking, petroleum

 products, specification
of petroleum

 products, burning of liquid fuels.

U
n

it IV
:

N
atural gas, coke oven gas, producer gas, w

ater gas, LP
G

, burning of gaseous

fuels, hydrogen (from
 w

ater) as future fuel., fuel cells, flue gas, analysis: orsat
apparatus,

U
n

it V
:

E
n

erg
y au

d
itin

g
: short term

, m
edium

 term
, long term

 schem
es, energy conversion,

energy index, energy cost, representation of energy consum
ption, sanky diagram

,
energy auditing.

U
n

it V
I:

S
team

 P
lan

t: R
un tim

e cycle, boiler plant, steam
 cost, steam

, distribution and

utilization, com
bined heat and pow

er system
s, energy from

 bio m
ass and bio gas

plants, gas purification, storage, solar energy, w
ind energy.

U
n

it V
II:

W
aste heat recovery, sources of w

aste heat and potential application, various types
of heat recovery system

s, regenerators, recuperators, w
aste heat boilers

U
n

it V
III

E
n

erg
y co

n
servatio

n
: conservation m

ethods in process industries, theoretical

analysis, practical lim
itations.

T
E

X
T

 B
O

O
K

S

1.
 F

uels , furnaces and refractories by O
.P.G

upta.
2.

F
uels and com

bustion by S
am

i sarkar 2
nd edition orient Longm

an (1998).

R
E

F
E

R
E

N
C

E
S

1.
N

on-conventional energy resources by G
.D

.R
ai

2.
S

olar energy by S
.P.S

ukhatham
e

3.
C

onventional energy technology, F
uel and chem

ical energy by Tata M
cG

raw
-

H
ill book C

o.Ltd. (1987)
4.

F
uel and energy by harker and B

ackhurst A
cadem

ic press London 1981

5.
F

uel science- harker and A
llen O

liver and B
oyd 1972

6
W

.R
.M

urphy, G
.M

c.K
ay- energy m

anagem
ent, 1

st edition – B
utterw

olfer

&
C

o.Ltd.(2001)

7.
E

nergy m
anagem

ent by Turner
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 O
P

E
R

A
T

IO
N

S
U

n
it-I:

P
roperties, handling and m

ixing of particulate solids: C
haracterization of solid

particles, properties of particulate m
asses, storage and m

ixing of solids, types of
m

ixers, m
ixers for cohesive solids, m

ixers for free flow
ing solids.

U
n

it-II:
T

ransportation of solid particulate m
ass, belt, screw

, apron conveyers, bucket
elevators pneum

atic conveying
U

n
it-III:

S
ize reduction: P

rinciples of com
m

inution, com
puter sim

ulation of m
illing operations,

size reduction equipm
ent-crushers, grinders, ultra fine grinders, cutting m

achines,
E

quipm
ent operation.

U
n

it–IV
:

S
creening, Industrial screening equipm

ents, F
iltration, cake filters, centrifugal filters,

U
n

it–V
:

P
rinciples of cake filtration.

C
larifying filters, liquid clarification, gas cleaning, principles of clarification.

C
ross flow

 filtration,
U

n
it-V

I:
S

eparations based on m
otion of particles through fluids, gravity settling processes

and centrifugal settling processes, float and sink m
ethod, differential settling,

coagulation.
U

n
it -V

II:
A

gitation and m
ixing of liquids: A

gitation of liquids, circulation velocities, pow
er

consum
ption in agitated vessels.

B
lending and m

ixing of liquids, suspension of solid particles, dispersion operations.
U

n
it-V

III:
F

loatation-separation of ores, floatation agents and floatation equipm
ents.

Text b
o

o
k:

1.
U

nit operations in chem
ical engineering by W

.L. M
c C

ab and J.C
. S

m
ith and

P
eter H

arriott, M
c G

raw
 H

ill 5 th ed. 1993.
R

E
F

E
R

E
N

C
E

S
:

1.
C

hem
ical engineers hand book, J.H

. P
erry, 7 th ed. M

c G
raw

 H
ill

2.
U

nit operation by G
.B

.B
row

n.
3.

In
tro

d
u

ctio
n

 
to

 
C

h
e

m
ica

l 
E

n
g

in
e

e
rin

g
 

b
y 

J.T.B
a

n
ch

e
ro

 
&

 
W

.L
.

B
adger.,T

M
H

,1997.
Tab

les:
P

ow
er num

ber verses R
eynolds num

ber graphs should be provided
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U
n

it -I:

H
eat effects: S

ensible heat effects, Internal energy of ideal gases: M
icroscopic

view
,

Latent heats of pure substances, heat effects of industrial reactions, heat effects of

m
ixing processes.

U
n

it-II:

S
tandard heat of reaction, S

tandard heat of form
ation, S

tandard heat of com
bustion,

tem
perature dependence of ?H

0

U
n

it-III:

S
o

lu
tio

n
 th

erm
o

d
yn

am
ics: T

h
eo

ry: F
undam

ental property relation, chem
ical

potential as a criterion for phase equilibrium
, partial properties, ideal gas m

ixtures,

fugacity and fugacity coefficient for pure species, fugacity and fugacity coefficient

for species in solutions, generalized correlations for F
ugacity coefficient, T

he ideal

solutions, excess properties.

U
n

it –IV
:

S
o

lu
tio

n
 th

erm
o

d
yn

am
ics: ap

p
licatio

n
s: the liquid phase properties from

 V
LE

data, m
odels for the excess G

ibbs energy, property changes of m
ixing

U
n

it -V
:

V
L

E
 at lo

w
 to

 m
o

d
erate p

ressu
res: T

he nature of equilibrium
, the phase rule,

D
uhem

s theorem
, V

LE
: Q

ualitative behavior, the gam
m

a /P
hi form

ulation of V
LE

,

D
ew

 point and bubble point calculations, flash calculations, solute (1)/solvent (2)

system
s
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U
n

it -V
I:

T
h

erm
o

d
yn

am
ic p

ro
p

erties an
d

 V
L

E
 fro

m
 eq

u
atio

n
s o

f state: properties of fluids

from
 the virial equations of state, properties of fluids from

 cubic equations of state,

fluid properties from
 correlations of the P

itzer type, V
LE

 from
 cubic equations of

state

U
n

it –V
II:

 To
p

ics in
 p

h
ase eq

u
ilib

ria: E
quilibrium

 and stability, liquid-liquid equilibrium
 (LLE

),

vapor- liquid–liquid equilibrium
 (V

LLE
), solid-liquid equilibrium

 (S
LE

), solid vapor

equilibrium
 (S

V
E

), equilibrium
 absorption of gases on solids

U
n

it –V
III:

C
h

em
ical reactio

n
 eq

u
ilib

ria: T
he reaction coordinate, application equilibrium

criterion to chem
ical reactions, the standard G

ibb’s energy change and the equilibrium

constant, effect of tem
perature on equilibrium

 constants, relation of equilibrium

constants to com
position, equilibrium

 conversion for single reactions, P
hase rule

and D
uhem

’s theorem
 for reacting system

s.

Text b
o

o
k:

1.
Introduction to chem

ical engineering therm
odynam

ics by J.M
. S

m
ith, H

.C
. V

an

N
ess and M

.M
. A

bbott, 5
th ed. M

c G
raw

 H
ill 1996.

2.
A

 Text book of chem
ical engineering therm

odynam
ics by K

.V. N
arayanan. P

H
I,

2001.
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N

G
IN

E
E

R
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G
 – I

U
n

it–I
O

verview
 of chem

ical reaction engineering- classification of reactions, variables
affecting the rate of reaction definition of reaction rate.

K
inetics of hom

ogenous reactions- concentration dependent term
 of rate equation,

searching for a m
echanism

, predictability of reaction rate from
 theory.

U
n

it–II
Interpretation of batch reactor data- constant volum

e batch reactor:- A
nalysis of

total pressure data obtained in a constant-volum
e system

, the conversion, Integral

m
ethod of analysis of data– general procedure, irreversible unim

olecular type first
order reactions, irreversible bim

olecular type second order reactions, irreversible

trim
olecular type third order reactions, em

pirical reactions of n
th order, zero-order

reactions, overall order of irreversible reactions from
 the half-life, fractional life m

ethod,

irreversible reactions in parallel, hom
ogenous catalyzed reactions, autocatalytic

reactions, irreversible reactions in series.

U
n

it–III
C

onstant volum
e batch reactor– first order reversible reactions, second order

reversible reactions, reversible reactions in general, reactions of shifting order,

D
ifferential m

ethod of analysis of data.
V

arying volum
e batch reactor–differential m

ethod of analysis, integral m
ethod of

analysis, zero order, first order, second order, n
th order reactions, tem

perature and
reaction rate, the search for a rate equation.

U
n

it–IV
Introduction to reactor design- general discussion, sym

bols and relation ship betw
een

C
A

 and X
A

.
 Ideal reactors for a single reaction, ideal batch reactor, steady state, m

ixed flow

reactor, steady state plug reactors.
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U
n

it–V
D

esign for single reactions- size com
parison of single reactors, m

ultiple reactor

system
, recycle reactors, auto catalytic reactions.

U
n

it–V
I

D
esign for parallel reactions- introduction to m

ultiple reactions, qualitative discussion
about product distribution, quantitative treatm

ent of product distribution and of reactor

size.

U
n

it–V
II

Irreversible first order reactions in series, quantitative discussion about product
distribution, quantitative treatm

ent, plug flow
 or batch reactor, quantitative treatm

ent,

m
ixed flow

 reactor, first-order follow
ed by zero-order reaction, zero order follow

ed

by first order reaction.

U
n

it–V
III

Te
m

p
e

ra
tu

re
 a

n
d

 P
re

ssu
re

 e
ffe

cts- sin
g

le
 re

a
ctio

n
s- h

e
a

ts o
f re

a
ctio

n
 fro

m

therm
odynam

ics, heats of reaction and tem
perature, equilibrium

 constants from

therm
odynam

ics, equilibrium
 conversion, general graphical design procedure,

optim
um

 tem
perature progression, heat effects, adiabatic operations, non adiabatic

operations, com
m

ents and extensions. E
xotherm

ic reactions in m
ixed flow

 reactors-
a special problem

, m
ultiple reactions.

T
E

X
T

 B
O

O
K

 :
1.

C
hem

ical R
eaction E

ngineering by O
ctave Levenspiel, 3

rd ed. John W
iely &

S
ons,1999.

R
E

F
E

R
E

N
C

E
S

:
1.

E
lem

ents of chem
ical reaction engineering by H

.S
. F

ogler, 2
nd ed. P

H
I, 1992.

2.
C

hem
ical engineering kinetics by J.M

.S
m

ith, 3
rd ed. M

c G
raw

 H
ill, 1981.
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A

S
S

 T
R

A
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S
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E
R
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P

E
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A
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S
-I

U
n

it I:

T
H

E
 M

A
S

S
 T

R
A

N
S

F
E

R
 O

P
E

R
A

T
IO

N
S

: C
la

ssifica
tio

n
 o

f th
e

 M
a

ss-T
ra

n
sfe

r

O
perations, C

hoice of S
eparation M

ethod, M
ethods of C

onducting the M
ass-Transfer

O
perations, D

esign P
rinciples, U

nit S
ystem

s

U
n

it II:

M
O

LE
C

U
LA

R
 D

IF
F

U
S

IO
N

 IN
 F

LU
ID

S
: M

olecular D
iffusion, binary solutions, F

ick’s

law
, S

teady S
tate M

olecular D
iffusion in F

luids at R
est and in Lam

inar F
low

, S
tefen’s

diffusion, estim
ation of diffusivity of gases and liquids, M

om
entum

 and H
eat Transfer

in Lam
inar flow

U
n

it III:

M
A

S
S

 T
R

A
N

S
F

E
R

 C
O

E
F

F
IC

IE
N

T
S

: M
ass Transfer C

oefficients, M
ass T

ransfer

C
oefficients in Lam

inar F
low

 (E
xplanation of equations only and no derivation), M

ass

Transfer C
oefficients in Turbulent F

low
, eddy diffusion, F

ilm
 T

heory, P
enetration

theory, S
urface-renew

al T
heory, C

om
bination F

ilm
-S

urface-renew
al theory, S

urface-

S
tretch T

heory, M
ass H

eat and M
om

entum
 Transfer A

nalogies, Turbulent F
low

 in

C
ircular P

ipes.

U
n

it IV
:

IN
T

E
R

 P
H

A
S

E
 M

A
S

S
 T

R
A

N
S

F
E

R
: C

oncept of E
quilibrium

, D
iffusion betw

een

P
hases, M

aterial B
alances in steady state co-current and counter current stage

processes, S
tages, C

ascades

U
n

it V
:

E
Q

U
IP

M
E

N
T

 F
O

R
 G

A
S

-LIQ
U

ID
 O

P
E

R
A

T
IO

N
S

: G
as D

ispersed, S
parged vessels

(B
ubble C

olum
ns), M

echanical agitated equipm
ents,Tray tow

ers, S
ieve design for

absorption and distillation (Q
ualitative Treatm

ent), D
ifferent types of Tray E

fficiencies,

Liquid D
ispersed V

enturi S
crubbers, W

etted-W
all Tow

ers, P
acked Tow

ers, Tray tow
er

vs P
acked tow

ers.
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U
N

IT
 V

I:
D

istillation: F
ields of applications, V

LE
 for m

iscible liquids, im
m

iscible liquids, steam
distillation, V

LE
 P

hase diagram
s, Tie line, m

ixture rules, flash vaporization and

differential distillation for binary and m
ulti com

ponent m
ixtures, batch distillation

w
ith reflux for binary m

ixtures

U
N

IT
 V

II:
C

ontinuous rectification-binary system
s, m

ultistage tray tow
ers –m

ethod of M
c C

abe
and thiele, enriching section, exhausting section, feed introduction, total reflux,

m
inim

um
 and optim

um
 reflux ratios, use of steam

, condensers, partial condensers,
cold reflux, m

ultiple feeds ,tray efficiencies

U
N

IT
 V

III:
 M

ultistage (tray) tow
ers –the m

ethod of P
onchon and S

avarit, the enriching and

stripping sections, feed tray location, total reflux, m
inim

um
 and optim

um
 reflux ratios,

reboilers, use of open steam
, condenser and reflux accum

ulators, continuous-contact

equipm
ent (packed tow

ers), the transfer unit

T
E

X
T

B
O

O
K

S
1.

M
ass transfer operations by R

.E
. Tryebal, 3

rd ed. M
c G

raw
 H

ill, 1980.
2.

S
eparation process C

.J K
ing, Tata M

c G
raw

 H
ill

R
E

F
E

R
E

N
C

E
:

1.
M

ass transfer operations by A
lapati S

uryanarayana.
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R

O
C

E
S

S
 IN

S
T

R
U

M
E

N
TA

T
IO

N
U

n
it –I:

E
lem

ents of instrum
ents, static and dynam

ic characteristics, basic concepts of
response of first order type instrum

ents, m
ercury in glass therm

om
eter, bim

etallic
therm

om
eter, pressure spring therm

om
eter, static accuracy and response of

therm
om

etry.

U
n

it-II:

T
herm

o electricity: Industrial therm
ocouples, therm

o couple w
ires, therm

o couple
w

ells and response of therm
o couples.

U
n

it –III:

 T
herm

al coefficient of resistance, industrial resistance, therm
om

eter bulbs and
circuits, radiation receiving elem

ents, radiation photo electric and optical pyrom
eters.

U
n

it-IV
:

C
om

position analysis, spectroscopic analysis by absorption, em
ission, m

ass and
color m

easurem
ent spectrom

eters, gas analysis by therm
al conductivity, analysis

of m
oisture, gas chrom

atography, refractom
eter.

U
n

it-V
:

P
ressure vacuum

 and head: liquid colum
n m

anom
eters, m

easuring elem
ents for

gauge pressure and vacuum
, indicating elem

ents for pressure gauges, m
easurem

ent
of absolute pressure, m

easuring pressure in corrosive liquids, static accuracy and
response of pressure gauges.

U
n

it -V
I

H
ead, density and specific gravity, direct m

easurem
ent of liquid level, pressure

m
e

a
su

re
m

e
n

t in
 o

p
e

n
 ve

sse
ls, le

ve
l m

e
a

su
re

m
e

n
ts in

 p
re

ssu
re

 ve
sse

ls,
m

easurem
ent of interface level, density m

easurem
ent, and level of dry m

aterials.

U
n

it -V
II

H
ead flow

 m
eters, area flow

 m
eters, open channel m

eters, viscosity m
eters, quantity

m
eters, flow

 of dry m
aterials, viscosity m

easurem
ents.

U
n

it -V
III

R
ecording instrum

ents, indicating and signaling instrum
ents, transm

ission of
instrum

ent readings, controls center, instrum
entation diagram

, process analysis.

Text B
o

o
k:

Industrial instrum
entation by D

onald P.E
ckm

an, W
iley eastern, 1950.

R
E

F
E

R
E

N
C

E
:

1.
P

rinciples of industrial instrum
entation by P

atra N
abis, T

M
H

.

2.
Instrum

ents for m
easurem

ents and control by H
olbrock W

.C
. V

an N
ostrand

E
ast W

est.
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G
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E
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R
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G
 L

A
B

1.
D

eterm
ination of the order of a reaction using a batch reactor and analyzing

the data by (a) differential m
ethod (b) integral m

ethod.

2.
D

eterm
ination of the activation energy of a reaction using a batch reactor

3.
To determ

ine the effect of residence tim
e on conversion and to determ

ine
the rate constant using a C

S
T

R
.

4.
 To determ

ine the specific reaction rate constant of a reaction of a know
n

order using a batch reactor.

5.
To determ

ine the order of the reaction and the rate constant using a tubular
reactor.

6.
C

S
T

R
s in series- com

parison of experim
ental and theoretical values for

space tim
es and volum

es of reactors.

7.
M

ass transfer w
ith chem

ical reaction(solid-liquid system
) – determ

ination
of ass transfer coefficient.

8.
A

xial m
ixing in a packed bed. D

eterm
ination of R

T
D

 and dispersion num
ber

for a packed-bed using tracer and D
eterm

ination of R
T

D
 and dispersion

num
ber in a tubular reactor using a tracer.
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 L
A

B

1.
To determ

ine the tim
e of grinding in a ball m

ill for producing a product w
ith 80

%
 passing a given screen.

2.
To verify the law

s of crushing using any size reduction equipm
ent like crushing

rolls or vibrating m
ills and to find out the w

orking index of the m
aterial.

3.
To find the effectiveness of hand screening of a given sam

ple by a given screen.

4.
To separate a m

ixture of oil into tw
o fractions using froth flotation technique.

5.
To obtain batch sedim

entation data and to calculate the m
inim

um
 thickener

area under given conditions.

6.
 To determ

ine the specific cake resistance and filter m
edium

 resistance of a
slurry in plate and fram

e filter press.

7.
To separate a m

ixture of particles by Jigging.

8.
S

tudies on cyclone separator.

9.
S

tudies on pulverizer.

10.
V

erification of S
troke’s law

.

11.
G

rinding studies on hard/ soft m
aterials.
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S
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A
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C
IE

N
C

E

In
tro

d
u

ctio
n

 to
 M

an
ag

em
en

t: C
o

n
ce

p
ts o

f M
a

n
a

g
e

m
e

n
t a

n
d

organization- nature, im
portance and F

unctions of M
anagem

ent,
Ta

ylo
r’s S

cie
n

tific M
a

n
a

g
e

m
e

n
t T

h
e

o
ry,  F

a
yo

l’s P
rin

cip
le

s o
f

M
anagem

ent, M
ayo’s H

aw
thorne E

xperim
ents, M

aslow
’s T

heory of
H

u
m

a
n

 N
e

e
d

s,  D
o

u
g

la
s M

cG
re

g
o

r’s T
h

e
o

ry X
 a

n
d

 T
h

e
o

ry Y
,

H
erzberg’s Tw

o-F
actor T

heory of M
otivation, S

ystem
s A

pproach to
M

a
n

a
g

e
m

e
n

t,  L
e

a
d

e
rsh

ip
 S

tyle
s, S

o
cia

l re
sp

o
n

sib
ilitie

s o
f

M
anagem

ent.

D
esig

n
in

g
 O

rg
an

isatio
n

al S
tru

ctu
res: B

asic concepts related to
O

rg
a

n
isa

tio
n

 - D
e

p
a

rtm
e

n
ta

tio
n

 a
n

d
 D

e
ce

n
tra

lisa
tio

n
, T

yp
e

s o
f

m
echanistic and organic structures of organisation (Line organization,

L
in

e
 a

n
d

 sta
ff o

rg
a

n
iza

tio
n

, fu
n

ctio
n

a
l o

rg
a

n
iza

tio
n

, C
o

m
m

itte
e

o
rg

a
n

iza
tio

n
, m

a
trix o

rg
a

n
iza

tio
n

, V
irtu

a
l O

rg
a

n
isa

tio
n

, C
e

llu
la

r
O

rganisation, team
 structure, boundaryless organization, inverted

pyram
id structure, lean and flat organization structure) and their m

erits,
dem

erits and suitability.

O
p

eratio
n

s M
an

ag
em

en
t: P

rinciples and Types  of P
lant Layout-

M
ethods of production (Job, batch and M

ass P
roduction), W

ork S
tudy

-B
asic procedure involved in M

ethod S
tudy and W

ork M
easurem

ent-
S

tatistical Q
uality C

ontrol:
X

 chart, R
 chart, c chart, p chart, (sim

ple P
roblem

s), A
cceptance

S
am

pling, D
em

ing’s contribution to quality.

a)
M

aterials M
anagem

ent: O
bjectives,  N

eed for Inventory control,
E

O
Q

, A
B

C
 A

nalysis, P
urchase P

rocedure, S
tores M

anagem
ent

and S
tores R

ecords.
b)

M
arketing: F

unctions of M
arketing, M

arketing M
ix, M

arketing
S

trategies based on P
roduct Life C

ycle, C
hannels of distribution

H
um

an R
esources M

anagem
ent (H

R
M

): C
oncepts of H

R
M

, H
R

D
 and

P
e

rso
n

n
e

l M
a

n
a

g
e

m
e

n
t a

n
d

 In
d

u
stria

l R
e

la
tio

n
s (P

M
IR

), H
R

M
vs.P

M
IR

, B
a

sic fu
n

ctio
n

s o
f H

R
 M

a
n

a
g

e
r: M

a
n

p
o

w
e

r p
la

n
n

in
g

,
R

ecruitm
ent, S

election, Training and D
evelopm

ent, P
lacem

ent, W
age

a
n

d
 S

a
la

ry A
d

m
in

istra
tio

n
, P

ro
m

o
tio

n
, T

ra
n

sfe
r, S

e
p

a
ra

tio
n

,
P

e
rfo

rm
a

n
ce

 
A

p
p

ra
isa

l, 
G

rie
va

n
ce

 
H

a
n

d
lin

g
 

a
n

d
 

W
e

lfa
re

A
dm

inistration, Job E
valuation and M

erit R
ating.

U
n

it II

U
n

it III

U
n

it IV

U
n

it V

U
n

it I

T
E

X
T

 B
O

O
K

S
:

1.
A

ryasri: M
anagem

ent S
cience, T

M
H

, 2004.
2.

S
toner, F

reem
an, G

ilbert, M
anagem

ent, 6 th E
d, P

earson E
ducation, N

ew
D

elhi, 2004.

R
E

F
E

R
E

N
C

E
S

:
1.

K
otler P

hilip &
 K

eller K
evin Lane: M

arketing M
angem

ent 12/e, P
H

I, 2005
2.

K
oontz &

 W
eihrich: E

ssentials of M
anagem

ent, 6/e, T
M

H
, 2005

3.
T

hom
as N

.D
uening &

 John M
.Ivancevich M

anagem
ent—

P
rinciples and G

uide-
lines, B

iztantra,2003.
4.

K
anishka B

edi, P
roduction and O

perations M
anagem

ent, O
xford U

niversity
P

ress, 2004.
5.

M
em

oria &
 S

.V
.G

auker, P
ersonnel M

anagem
ent, H

im
alaya, 25/e, 2005

6.
S

am
uel C

.C
erto: M

odern M
anagem

ent, 9/e, P
H

I, 2005
7.

S
cherm

erhorn, C
apling, P

oole &
 W

iesner: M
anagem

ent, W
iley, 2002.

8.
P

arnell: S
trategic M

anagem
ent, B

iztantra,2003.
9.

Law
rence R

 Jauch, R
.G

upta &
W

illiam
 F.G

lueck:B
usiness P

olicy and S
trategic

M
anagem

ent, F
rank B

ros.2005.
10.

L.S
.S

rinath: P
E

R
T

/C
P

M
,A

ffiliated E
ast-W

est P
ress, 2005.

P
ro

ject M
an

ag
em

en
t (P

E
R

T
/C

P
M

): N
etw

ork A
nalysis, P

rogram
m

e
E

valuation and R
eview

 Technique (P
E

R
T

), C
ritical P

ath M
ethod (C

P
M

),
Identifying critical path, P

robability of C
om

pleting the project w
ithin

given tim
e,  P

roject C
ost A

nalysis, P
roject C

rashing. (sim
ple problem

s)

S
trateg

ic M
an

ag
em

en
t: M

ission, G
oals, O

bjectives, P
olicy, S

trategy,
S

trategic M
anagem

ent: M
ission, G

oals, O
bjectives, P

olicy, S
trategy,

P
rogram

m
es, E

lem
ents of C

orporate P
lanning P

rocess, E
nvironm

ental
S

canning, V
alue C

hain A
nalysis, S

W
O

T
 A

nalysis, S
teps in S

trategy
F

orm
ulation and Im

plem
entation, G

eneric S
trategy alternatives.

C
o

n
tem

p
o

rary M
an

ag
em

en
t P

ractices: B
asic concepts of M

IS
, E

nd
U

ser C
om

puting, M
aterials R

equirem
ent P

lanning (M
R

P
), Just-In-Tim

e
(JIT

) S
yste

m
, To

ta
l Q

u
a

lity M
a

n
a

g
e

m
e

n
t (T

Q
M

), S
ix sig

m
a

 a
n

d
C

apability M
aturity M

odel (C
M

M
) Levels, S

upply C
hain M

anagem
ent,

E
nterprise R

esource P
lanning (E

R
P

), P
erform

ance M
anagem

ent,
B

u
sin

e
ss P

ro
ce

ss o
u

tso
u

rcin
g

 (B
P

O
), B

u
sin

e
ss P

ro
ce

ss R
e

-
engineering and B

ench M
arking, B

alanced S
core C

ard.

U
n

it V
I

U
n

it V
II

U
n

it V
III
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(C
H

05356) M
A

S
S

 T
R

A
N

S
F

E
R

 O
P

E
R

A
T

IO
N

S
-II

U
N

IT
 I

A
B

S
O

R
P

T
IO

N
 A

N
D

 S
T

R
IP

P
IN

G
: A

bsorption equilibrium
, ideal and non ideal

solutions selection of a solvent for absorption D
eterm

ination of num
ber of P

lates,
A

bsorption F
actors, K

rem
ser B

row
n equation, absorption and factors

U
n

it-II

C
ounter and C

o-C
urrent Isotherm

al A
bsorption and S

triping of S
ingle C

om
ponent

O
perating Lines, M

inim
um

 F
low

 R
ates, D

eterm
ination of num

ber of Transfer U
nits

and H
eight of the C

ontinuous A
bsorber,

U
n

it III:

Liquid-liquid operations, fields of usefulness, liquid-liquid equilibrium
, equilateral

triangular co-ordinates, choice of solvent, stage w
ise contact, m

ultistage cross-current
extraction

U
n

it IV
:

M
ulti stage counter current extraction w

ith and w
ithout reflux, fractional extraction

U
n

it-V

D
iffe

re
n

tia
l (co

n
tin

u
o

u
s co

n
ta

ct) e
xtra

cto
rs, sp

ra
y to

w
e

rs, p
a

cke
d

 to
w

e
rs,

m
echanically agitated counter-current extractors, centrifugal extractors, dilute

solutions, super critical fluid extraction.

U
n

it V
I:

A
dsorption, types of adsorption, nature of adsorbents, adsorption equilibrium

, single
gases and vapors, vapor and gas m

ixtures, liquids, F
reundlich equation, adsorption

operations, stage w
ise operation, applications of the F

reundlich equation

U
n

it V
II:

F
luidized and teeter beds, adsorption of vapor from

 a gas fluidized bed, continuous
contact, steady state m

oving bed adsorbers, unsteady state–fixed bed adsorbers,
adsorption w

ave, elution, chrom
atography, pressure sw

ing adsorption ion-exchange,
techniques and applications.

U
n

it V
III:

Leaching: F
ields of applications, preparation of solid for leaching, types of leaching,

leaching equilibrium
, single stage and m

ulti stage leaching calculations, constant
under flow

 conditions, equipm
ent for leaching operation.

T
E

X
T

 B
O

O
K

:

1.  M
ass transfer operations by R

.E
. Tryebal, 3

rd ed. M
c G

raw
 H

ill, 1980.

R
E

F
E

R
E

N
C

E
:

1.  M
ass transfer operations by A

lapati S
uryanarayana.
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R
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H
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IIIrd
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ear B
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h
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T

   P
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 4+1   0    4

(C
H

05125)C
H

E
M

IC
A

L
 R

E
A

C
T

IO
N

 E
N

G
IN

E
E

R
IN

G
 – II

U
N

IT
 I

B
asics of non-ideal flow

- E
, the age distribution of fluid, the R

T
D

, C
onversion in

N
on-ideal flow

 reactors, D
iagonizing reactors ills (qualitative discussion only)

U
n

it–II
T

he dispersion m
odel- axial dispersion, correlations for axial dispersion, chem

ical
reaction and dispersion.
U

n
it–III

T
he tanks in series m

odel- pulse response experim
ents and the R

T
D

, chem
ical

conversion.
T

he convection m
odel for lam

inar flow
- the convective m

odel and its R
T

D
, chem

ical
conversion in lam

inar flow
 reactors

U
n

it–IV
E

arliness of m
ixing, segregation and R

T
D

- self-m
ixing of a single fluid, m

ixing of tw
o

m
iscible fluids.

U
n

it–V
C

atalysis and C
atalytic reactors- catalysts, steps in a catalytic reactions, synthesizing

a rate law
, m

echanism
 and rate lim

iting step. (F
rom

 chapter 6 F
ogler)

U
n

it–V
I

H
eterogeneous reactions- introduction

S
olid catalyzed reactions- pore diffusion resistance com

bined w
ith surface kinetics,

porous catalyst particles, heat effects during reaction, perform
ance equations for

reactors containing porous catalyst particles.
U

n
it–V

II
S

olid catalyzed reactions- experim
ental m

ethods for finding rates
D

e
a

ctiva
tin

g
 ca

ta
lysts- m

e
ch

a
n

ism
s o

f ca
ta

lyst d
e

a
ctiva

tio
n

, th
e

 ra
te

 a
n

d
perform

ance equations.
U

n
it–V

III
F

luid-fluid reactions: kinetics- the rate equation
F

luid-particle reactions: kinetics- selection of a m
odel, shrinking core m

odel for
spherical particles of unchanging size, rate of reaction for shrinking spherical particles,
extensions, determ

ination of rate controlling step.
T

E
X

T
 B

O
O

K
:

1.
C

hem
ical reaction engineering by O

ctave Levenspiel 3
rd ed. W

iley E
astern Ltd.

R
E

FE
R

E
N

C
E

S
:

1.
E

lem
ents of chem

ical reaction engineering by H
.S

. F
ogler, 3rd ed. P

H
I, 1999.

2.
C

hem
ical engineering kinetics by J.M

.S
m

ith, 3
rd ed. M

c G
raw

 H
ill, 1981.
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S
 D

Y
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A
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IC
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 A
N

D
 C

O
N

T
R

O
L

U
N

IT
 I

Introduction to process dynam
ics and control.

P
hysical exam

ples of first order system
s

U
n

it-II:
R

esponse of first order system
s

H
igher order system

s and transportation lag

U
n

it-III:
C

ontrol system
s

C
ontrollers and final control elem

ents
B

lock diagram
 of a chem

ical rector control system

U
n

it-IV
:

C
losed loop transfer functions

Transient response of sim
ple control system

s’

U
n

it-V
:

S
tability

R
oot locus

U
n

it-V
I:

Transient response from
 root locus

A
pplication of root locus to control system

s
Introduction to frequency response
C

ontrol system
s design by frequency response

U
n

it-V
II:

A
dvance control strategies

C
ascade control, F

eed forw
ard control, ratio control, S

m
ith predictor, dead tim

e
com

pensation, internal m
odel control.

U
n

it -V
III:

C
ontroller tuning and process identification.

C
ontrol valves

T
E

X
T

 B
O

O
K

1.
P

rocess system
s analysis and control by D

.R
. C

oughanow
r, 2

nd ed. M
c G

raw
H

ill 1991
R

E
F

E
R

E
N

C
E

1.
C

hem
ical process control by G

. S
tephanopolous, P

H
I,1998
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E
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A

L
 E

N
G

IN
E

E
R

IN
G

U
n

it-I:
Introduction to m

icrobiology: B
iophysics, and cell doctrine, the structure of cells,

im
portant cell types, R

N
A

 and D
N

A
 building blocks, proteins from

 am
ino acids.

U
n

it-II:
K

inetics of enzym
e catalyzed reaction: the enzym

e substrate com
plex and enzym

e
actions sim

ple enzym
e kinetics w

ith one and tw
o substrates. M

ichaelis-M
enten

equation, estim
ation of M

-M
 param

eters- line w
aves block plot, enzym

e inhibitions-
M

M
 –form

 of equation for enzym
e inhibitions.

U
n

it-III:
Im

m
obilized enzym

e technology; enzym
e im

m
obilization, im

m
obilization of enzym

e
in industrial processes, utilization and regeneration of cofactors, biosynthesis,
transport across cell m

em
branes, passive and facilitated diffusion ,active transport,

introduction of m
etabolic path w

ays and end products of m
etabolism

.
U

n
it-IV

:
M

icrobial grow
th- M

onod grow
th kinetics, substrate and product inhibition yield

coefficients for biom
ass and products-grow

th in batch ferm
enter, continuous culture

of m
icroorganism

s in stirred tank ferm
enters.

U
n

it – V
:

Industrial application of enzym
es: C

arbohydrates, starch conversion, cellulose
conversion.
U

n
it-V

I:
D

esign and analysis of biological reactors: batch reactors, enzym
e catalyzed

reactions in C
S

T
R

, C
S

T
R

 reactors w
ith recycle and cell grow

th. T
he ideal plug flow

reactors.
U

n
it – V

II:
F

erm
entation technology and industrial ferm

entation production of antibiotics
penicillin, citric acid, bakers yeast and ethanol-anaerobic ferm

entation production
of biogas continuous sterilization of air and m

edia, aeration and agitation in
bioreactors, scale up concepts.
U

n
it – V

III:
D

o
w

n
 stre

a
m

 p
ro

ce
ssin

g
: so

lid
-liq

u
id

 se
p

a
ra

tio
n

, ce
ll ru

p
tu

re
, re

co
ve

ry, a
n

d
purification of bio-products.
T

E
X

T
 B

O
O

K
:

1.
B

io
ch

e
m

ica
l e

n
g

in
e

e
rin

g
 fu

n
d

a
m

e
n

ta
ls b

y J.E
.B

a
ile

y a
n

d
 D

.F.O
llis,2

n
d

ed,1986,M
cG

raw
 H

ill.
R

E
F

E
R

E
N

C
E

:
1.

B
io chem

ical engineering by Jam
es M

.Lee – P
rentice-H

all-1992.
2.

B
iochem

ical engineering by A
iba, H

um
phrey and M

ells, academ
ic press.
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O
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E
R

 T
E

C
H

O
L

O
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L
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C
T

IV
E

 - I)

U
n

it - I

Introduction; definitions: polym
er&

 m
acro m

olecule , m
onom

er, functionality, average

functionality, co-polym
er, polym

er blend., plastic and resin.

C
lassification of polym

ers: based on source, structure, applications, therm
al behavior,

m
ode of polym

erization.

C
oncept of average m

olecular w
eight of polym

ers, m
olecular w

eight distribution,
poly disparity index.

D
eterm

ination of average m
olecular w

eights: E
nd group analysis, osm

om
etry, light

scattering techniques, viscom
eter, G

el perm
eation chrom

atography.

U
n

it-II

N
atural polym

ers: brief study of i) N
atural rubber ii) shellac iii) rosin iv) cellulose v)

proteins.

U
n

it-III

M
echanism

 and kinetics of : A
ddition or chain polym

erization

a)
free radical addition polym

erisation
b)

Ionic addition polym
erizations

c)
C

oordination polym
erization.

i)
C

oordination or step grow
th or condensation polym

erization.

U
n

it-IV

M
e

th
o

d
s o

f p
o

lym
e

isa
tio

n
: m

a
ss o

r B
u

lk p
o

lym
e

riza
tio

n
 p

ro
ce

ss, so
lu

tio
n

p
o

lym
e

isa
tio

n
 p

ro
ce

ss, su
sp

e
n

sio
n

 p
o

lym
e

isa
tio

n
 p

ro
ce

ss a
n

d
 e

m
u

lsio
n

polym
erisation m

ethod com
parison of m

erits and dem
erits of there m

ethods.
P

roperties of polym
ers: crystalline and am

orphous status, m
elting and glass transition

tem
peratures and their determ

ination, effect of polym
er structure on m

echanical,
physical, chem

ical and therm
al properties.

U
n

it-V

D
egradation of polym

ers, R
ole of the follow

ing additives in the polym
ers:

i) F
illers and reinforcing fillers ii) P

lasticizers iii) Lubricants iv)A
ntioxidants and U

V

stabilizers v) B
low

ing agents vi)C
oupling agents vii)F

lam
e retardents viii) Inhibitors

U
n

it-V
I

B
rief description of m

anufacture, properties and uses of :

i) P
olyethylene (H

D
P

E
&

LD
P

E
), ii) P

oly propylene iii) P
olyvinylchloride iv) P

olystyrene
v) P

olytetra flnoroethylene vi) P
olym

ethyl m
ehacrylate vii) P

olyvinylacetate &

P
olyvinylalcohol.

U
n

it-V
II

B
rief description of m

anufacture, properties and uses of : i) P
olyesters(P

olyethylene
terephalate polycarbonate and unsaturated polyesters) ii) N

ylon(N
ylon 66) iii) P

henol-

F
orm

aldehyde resins iv) E
poxy resins v) P

olyurethane vi) S
ilicones

U
n

it-V
III

C
om

pounding of polym
er resins, brief description of : i) C

om
pression and transfer

m
oulding ii) Injection m

oulding iii) E
xtras ion iv) B

low
 m

oulding v) C
alendaring vi)

Lam
inating and pultrusion

T
E

X
T

 B
O

O
K

S
:

1.
P

lastic m
aterials, J.A

. B
rydson, N

ew
nes-B

utterw
arths (London) 1989.

2.
Text book of polym

er science, B
ill m

eyer, F.W
.Jr. (3

rd ed.) John W
iely&

sons

1984

R
E

F
E

R
E

N
C

E
S

:
1.

Introduction to plastics, J.H
. B

rison and C
.C

. G
osselin, N

ew
nes, London 1968.

2.
P

olym
eric M

aterials, C
.C

.W
inding and G

.D
.H

iatt M
c G

raw
 H

ill B
ook C

o. 1961

3.
P

olym
er S

cience by G
ow

arikar
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IZ
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 T
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C
H

N
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L
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G
Y

(E
L

E
C

T
IV

E
 - I)

U
n

it -I:
S

o
u

rce
 o

f n
itro

g
e

n
 a

n
d

 h
yd

ro
g

e
n

, ste
a

m
 re

fo
rm

a
tio

n
 o

f h
yd

ro
ca

rb
o

n
s, co

a
l

gasification process, partial oxidation of fuel oils,

U
n

it-II:
G

as purification, high and low
 tem

perature shift conversion, C
O

 rem
oval processes,

m
ethanation.

U
n

it-III:
M

anufacture of am
m

onia, am
m

onia synthesis by various processes, by product
am

m
onia recovery by direct and indirect m

ethods.

U
n

it-IV
:

M
anufacture of nitric acid and production of urea, urea once through, total and partial

recycle processes prilling,

U
n

it-V
:

M
anufacture of other nitrogenous fertilizer such as am

m
onium

 sulfate, calcium
am

m
onium

 nitrate, am
m

onium
 chloride etc granulation techniques.

U
n

it-V
I:

P
hosphatic fertilizers, single and triple super phosphate, m

anufacture and production
of am

m
onium

 phosphate and nitro phosphates, m
anufacture of phosphoric acid.

U
in

t-V
II:

P
otassium

 fertilizers, m
ixed and com

pound fertilizers, liquid fertilizers.

U
n

it-V
III:

Indian fertilizer industry, production econom
ics and future plans, fertilizer application

techniques for different soils, controlled release fertilizers.

T
E

X
T

 B
O

O
K

S
 :

1.
C

hem
istry and technology of fertilizers by V

.S
eucheli, R

einhold 1960/
2.

A
m

m
onia by S

lack A
.V. M

arcel D
ekker, 1973.

R
E

F
E

R
E

N
C

E
S

 :
1. O

ut lines of chem
ical technology by C

E
. D

ryden
2. M

anual of fertilizer processing by F.T.N
ielsson, D

ekker 1987
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O
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 A
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N
O

LO
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C
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IV
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 - I)

U
N

IT
 I

O
rig

in
, fo

rm
atio

n
 an

d
 co

m
p

o
sitio

n
 o

f p
etro

leu
m

: O
rigin and form

ation of
petroleum

, R
eserves and deposits of w

orld, Indian P
etroleum

 Industry.
U

n
it-II:

P
etro

leu
m

 p
ro

cessin
g

 d
ata: E

valuation of petroleum
, therm

al properties of
petroleum

 fractions, im
portant products, properties and test m

ethods.
U

n
it-III:

F
ractio

n
atio

n
 o

f p
etro

leu
m

: D
ehydration and desalting of crudes, heating of crude-

pipe still heaters, distillation of petroleum
, blending of gasoline.

U
n

it-IV
:

Treatm
en

t tech
n

iq
u

es: fraction-im
purities, treatm

ent of gasoline, treatm
ent of

kerosene, treatm
ent of lubes.

U
n

it-V
:

T
h

erm
al an

d
 catalytic p

ro
cesses: C

racking, catalytic cracking catalytic reform
ing,

N
a

p
h

th
a

 cra
ckin

g
, co

kin
g

, H
yd

ro
g

e
n

a
tio

n
 p

ro
ce

sse
s, A

lkyla
tio

n
s p

ro
ce

sse
s,

Isom
erization process.

U
n

it-V
I:

P
etrochem

ical Industry – F
eed stocks

U
n

it-V
II:

C
h

em
icals fro

m
 m

eth
an

e: Introduction, production of M
ethanol, F

orm
aldehyde,

E
thylene glycol, P

T
F

E
, M

ethylam
ines.

U
n

it-V
III:

C
h

em
icals fro

m
 E

th
an

e-E
th

ylen
e-A

cetylen
e: O

xidation of ethane, production of
E

thylene, M
anufacture of V

inyl C
hloride m

onom
er, vinyl A

cetate m
anufacture, E

thanol
from

 E
thylene, A

cetylene m
anufacture, A

cetaldehyde from
 A

cetylene.
TEXT BO
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1.
Petroleum

 refining Engineering ; W
L N

elson M
c G

raw
 H

ill com
pany IV addition.

2.
M

odern Petroleum
 R

efining Processes, 4
th ed.,, B.K.bhaskara R

ao, O
xford & IBH

 Publishing,
2002.
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: T
he phenom

enon of fluidization; liquid like behaviour of a fluidized
bed; C

om
parison w

ith other contacting m
ethods; A

dvantages and disadvantages of
fluidized beds.
U

n
it-II:

In
d

u
strial ap

p
licatio

n
s o

f flu
id

ized
 b

ed
s: C

oal gasification; gasoline from
 other

petroleum
 fractions; G

asoline from
 natural and synthesis gases; H

eat exchane;
C

oating of m
etal objects w

ith plastics; D
rying of solids; S

ynthesis of pthalic anhydride;
A

crylo
n

itrile
; P

o
lym

e
riza

tio
n

 o
f o

le
fin

s; F
C

C
U
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lu

id
ize
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 co
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u
stio

n
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a
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incineration of solid w

aste; A
ctivgation of carbon; G

asification of w
aste; A

ctivation
of carbon; gasification of w

aste; bio-fluidization.
U

n
it-III:

F
lu

id
izatio

n
 an

d
 m

ap
p

in
g

 o
f reg

im
es: M

inim
um

 fluidization velocity; P
ressure

drop vs. velocity diagram
; effect of tem

perature and pressure on fluidization; G
eldart

classification of particles; term
inal velocity of particles; turbulent fluidization;

pneum
atic transport of solids; fast fluidization; solid circulation system

s; V
oidage

diagram
; M

apping of regim
es of fluidization.

U
n

it-IV
:

B
u

b
b

les in
 d

en
se b

ed
: S

ingle rising bubbles; D
avidson m

odel for gas flow
 at

bubbles; E
valuation of m

odels for gas flow
 at bubbles.

U
n

it-V
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B
u

b
b

lin
g

 F
lu

id
ized

 b
ed

s: E
xperim

ental findings; E
stim

ation of bed porosities;
P

hysical m
odels: sim

ple tw
o phase m

odel; K
-L m

odel.
U

n
it-V
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H

ig
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 velo
city F
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id
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: Turbulent fluidized bed; F
ast fluidization pressure drop

in turbulent and fast fluidization.
S
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, S
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H
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taging of fluidized beds.
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b
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as interchange betw
een bubble and em
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stim

ation of gas interchange
coefficients.
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III:
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as M
ass Tran
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ass Tran

sfer: E
xperim

ental interpolation of m
ass

transfer coefficients; H
eat transfer; E

xperim
ental heat transfer from

f the bubbling
bed m

odel.
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X
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S
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F

luidization E
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unil, D
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ctave Levenspiel
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F
luidization by M

ax Leva.
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ination of tim

e lag of various first and second order
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E
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ith single and tw
o capacity system
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ith out interaction.

3.
S

elf and non-self regulation of processes

4.
S

urface tem
perature m

easurem
ents of self and non-self regulations

5.
M

easurem
ent of gas tem

perature

6.
E

xperim
ents on proportional reset, rate m

ode of control etc.

7.
Telem

etry, P
neum

atic electric and hydraulic control sections
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E

stim
ation of dam

ping coefficient for U
-tube m
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 U
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it-I:
V

iscosity and the m
echanism

s of m
om

entum
 transfer: N

ew
ton’s law

 of viscosity
(m

olecular m
om

entum
 transport), generalization of N

ew
ton’s law

 of viscosity,
pressure and tem

perature dependence of viscosity, m
olecular theory of the viscosity

of gases at low
 density, m

olecular theory of the viscosity of liquids.

U
n

it-II:
T

herm
al conductivity and the m

echanism
s of energy transport: F

ourier’s law
 of heat

conduction (m
olecular energy transport), tem

perature and pressure dependence of
therm

al conductivity, and theory of therm
al conductivity of gases at low

 density.

U
n

it -III
D

iffusivity and the m
echanism

s of m
ass transport: F

ick’s law
 of binary diffusion

(m
olecular m

ass transport), tem
perature and pressure dependence of diffusivities,

theory of diffusion in gases at low
 density.

U
n

it-IV
:

S
hell m

om
entum

 balances and velocity distributions in lam
inar flow

: shell m
om

entum
balances and boundary conditions, flow

 of a falling film
, flow

 through a circular tube,
flow

 through annulus, flow
 of tw

o adjacent im
m

iscible fluids, creeping flow
 around a

sphere.

U
n

it-V
:

S
hell energy balances and tem

perature distributions in solids and lam
inar flow

: shell
energy balances; boundary conditions, heat conduction w

ith an electrical heat source,
heat conduction w

ith a nuclear heat source, heat conduction w
ith a viscous heat

source, heat conduction w
ith a chem

ical heat source, heat conduction through
com

posite w
alls, heat conduction in a cooling fin, forced convection, free convection.

U
n

it-V
I:

C
oncentration distributions in solids and lam

inar flow
: shell m

ass balances; boundary
conditions, diffusion through a stagnant gas film

, diffusion w
ith a heterogeneous

chem
ical reaction, diffusion w

ith a hom
ogeneous chem

ical reaction, diffusion into a
falling liquid film

 (gas absorption), diffusion into a falling liquid film
 (solid dissolution),

diffusion and chem
ical reaction inside a porous catalyst.
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E
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ation of diffusivity coefficients
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D

istillation,   a) S
team

 distillation  b) D
ifferential distillation

3.
P

acked tow
ers, H

E
T

P
 evaluation

4.
V

apor Liquid E
quilibria

5.
H

ydrodynam
ics of S

pray colum
n

6.
C

ontinuous and B
atch D

rying

7.
E

valuation of M
ass transfer coefficients

(a) S
urface E
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etted w

all colum
n

8.
(a)  Liquid- Liquid E

quilibria
(b)  Ternary Liquid E

quilibria (binodal curve)
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U
n

it-V
II:

T
he equations of change for isotherm

al system
s: the equation of continuity, the

equation of m
otion, the equation of m

echanical energy, the equation of angular
m

om
entum

, the equations of change in term
s of the substantial derivative, use of

the equations of change to solve flow
 problem

s. V
elocity distributions in turbulent

flow
: com

parisons of lam
inar and turbulent flow

s, tim
e- sm

oothed equations of change
for incom

pressible fluids, the tim
e- sm

oothed velocity profile near a w
all.

U
n

it- V
III:

T
he equations of change for non- isotherm

al system
s: the energy equation, special

form
s of the energy equation, the boussanes equation of m

otion for forced and free
convection, use of the equations of change to solve steady state problem

s.
T

he equations of change for m
ulti com

ponent system
s: the equations of continuity

for a m
ulti com

ponent m
ixture.

T
E

X
T

 B
O

O
K
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1.
Transport phenom

ena by B
ird R

.B
., S

tew
art W

.C
., Lightfoot F.N

., 2
nd ed. John

W
iley &

 S
ons Inc,U

.S
.A

,1960.

R
E

F
E

R
E

N
C

E
S

:

1
Transport phenom

ena for engineers by L.T
heodore, International text book

com
pany,U

.S
.A

.1971.

2.
Transport processes and unit operations, 3

rd, G
eankoplis, P

H
I, 1997.

3.
F

undam
ental of heat, m

om
entum

 and m
ass transfer, W

elty, W
ickson,

W
ilson, John W

iley.
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U
n

it I

D
iffu

sio
n

 :D
iffusion in S

olids, F
ick’s D

iffusion, U
nsteady S

tate D
iffusion, Types of

S
olid D

iffusion, diffusion through polym
ers, diffusion through crystalline solids,

D
iffusion through porous solids &

 non-porous m
em

branes.

U
n

it II

C
rystallizatio

n
-I: crystal geom

etry, principles of crystallization equilibria and yields,

nucleation, crystal grow
th.

U
n

it III :

C
rystallizatio

n
-II : equipm

ent, application of principles of design, M
S

M
P

R
 crystallizer,

crystallization from
 m

elts

U
n

it IV
 :

H
U

M
ID

IF
IC

A
T

IO
N

 O
P

E
R

A
R

A
T

IO
N

S
: V

a
p

o
r-P

re
ssu

re
 C

u
rve

, D
e

fin
itio

n
s,

P
sych

o
m

e
tric C

h
a

rts, E
n

th
a

lp
y o

f g
a

s-va
p

o
r M

ixtu
re

s, H
u

m
id

ifica
tio

n
 a

n
d

D
ehum

idification, O
perating lines and D

esign of P
acked H

um
idifiers, D

ehum
idifiers

and C
ooling tow

ers, S
pray C

ham
bers

U
N

IT
 V

 :

D
R

Y
IN

G
: E

quilibrium
, D

efinitions, D
rying C

onditions- R
ate of B

atch D
rying under

constant drying conditions, M
echanism

s of batch drying, D
rying tim

e T
hrough

C
irculation D

rying, B
atch and C

ontinuous D
rying E

quipm
ent, M

aterial and E
nergy

B
alances of C

ontinuous D
riers.

U
N

IT
 V

I :

In
tro

d
u

ctio
n

 to
 M

em
b

ran
e p

ro
cesses:

Introduction, reverse osm
osis, ultrafiltration, gas separation, pervaporation, dialysis,

liquid m
em

branes, electrodialysis, application, driving forces, m
odules



2005-2006
2005-2006

41

U
N

IT
 V

II :

P
o

larizatio
n

 p
h

en
o

m
en

a an
d

 m
em

b
ran

e fo
u

lin
g

,

Introduction, concentration polarization in pressure driven processes, concentration

profiles, and characteristics flux behaviour in pressure driven m
em

brane operations,

concentration polarization in diffusive m
em

brane separations. m
em

brane fouling

U
N

IT
 V

III :

A
n overview

 of dow
nstream

 processing of m
icrobial products cell disruption m

ethods

for intracellular products, rem
oval of insolubles, biom

ass (and particulate, debris)

separation techniques, flocculation and sedim
entation.

T
E

X
T

 B
O

O
K

S
:

1.
M

ass transfer operation by Treybal, R
.E

, M
c G

raw
-H

ill, P
ublishers.

2.
R

ate-C
ontrolled S

eparations by P
H

ILLIP
 C

.W
A

N
K

A
T, S

pringer International-

2005

R
E

F
E

R
E

N
C

E
S

:

1.
“B

io separations”, B
elter P

A
 and C

ussler, John W
illey publishers – 1985

2.
U

nit O
peration in C

hem
ical E

ngineering by M
aC

abe and S
m

ith, M
c G

raw
-H

ill,

P
ublishers-2005

3.
“B

asic P
rinciples of M

em
brane Technology”, M

.H
.V

. M
ulder, K

luw
er academ

ic,

D
ordrecht,T

he N
etherlands, 1991.

4.
M

e
m

b
ra

n
e

 Te
ch

n
o

lo
g

y in
 th

e
 C

h
e

m
ica

l In
d

u
stry”, B

y S
.P

. N
u

n
e

s a
n

d

K
.V

.P
einem
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5.
“M

em
brane P

rocesses”, by R
.R

autenbach and R
. A

lbrecht.
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U
n

it-I:

Introduction, P
rocess D

esign developm
ent. G

eneral design considerations, C
ost

and asset accounting.

U
n

it-II:

C
ash flow

 for industrial operations, factors effecting investm
ent and production cost,

capital investm
ents, estim

ation of capital investm
ents, cost indices, cost factors in

capital investm
ent,

U
n

it-III:

O
rganizations for presenting capital investm

ents, estim
ates by com

partm
entalization,

estim
ation of total product of cost direction, production costs, fixed charges, plant

overhead costs, financing.

U
n

it - IV

Interest and investm
ent cost, type interest, nom

inal and effective interest rates,
continuous interest, present w

orth and discount annuities, cost due interest on
investm

ent, source of capital.

U
n

it-V
:

Taxes and insurances, type of taxes: federal incom
e taxes, insurance-types of

insurance, self insurance.

U
n

it – V
I

D
epreciation : types of depreciation, services life, salvage value, present value,

m
ethods for determ

ining depreciation, single unit and group depreciation.

U
n

it-V
II:

P
rofitability: alternative investm

ents and replacem
ents, profitability standards,

discounted cash flow
, capitalized cost, pay out period ,alternative investm

ents,
analysis w

ith sm
all investm

ents, increm
ents and replacem

ents.

U
n

it- V
III:

O
ptim

um
 design and design strategy, increm

ental cost, general procedure for
determ

ining optim
um

 condition, com
parison of graphical and analytical m

ethods,
optim

um
 production rates, sem

i continuous cyclic operation, fluid dynam
ics, m

ass
transfer strategy of linearization

T
E

X
T

 B
O

O
K

1.
P

lant D
esign and E

conom
ics for C

hem
ical E

ngineering; by M
.S

.P
eters and

K
.D

.Tim
m

erhaus, M
c G

raw
 H

ill,4th E
d.,1991.
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U
in

t-I
Introduction; developm

ent of flow
 diagram

s from
 process description, m

aterial and
energy balance, sizing of equipm

ent, design prelim
inaries, design codes, M

O
C

selection procedure, fabrication m
ethods and testing m

ethods.

U
in

t-II
S

tresses in thin and thick w
alled shells, theories of failure, design of storage vessels.

U
n

it-III
D

esign of pressure vessels

U
n

it-IV
Types of heat exchangers, design of double pipe heat exchangers, shell and tube
heat exchangers, optim

um
 design, heating and cooling of fluids in process vessels

through coils and jackets.

U
n

it-V
Types of evaporators: design of single effect and m

ultiple effect evaporators.

U
n

it-V
I

Types of m
ass transfer equipm

ent, design of distillation and absorption colum
ns.

U
n

it-V
II

Types of reactors, design of batch, C
S

T
R

 and P
F

R
 reactors

U
n

it-V
III

M
aterials handling equipm

ent, optim
um

 pipe diam
eter, design of centrifuges and

filters.

T
E

X
T

 B
O

O
K

:
1.

C
hem

ical E
ngineering: V

ol.6, C
oulson J.M

. and R
ichardson J.F., P

ergam
on

P
ress 1983

R
E

F
E

R
E

N
C

E
S
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1.

P
rocess E

quipm
ent D

esign-V
essel D

esign: B
row

nell L.E
., W

iley E
astern

Ltd.,(1986)
2.

P
rocess D

esign of equipm
ents: V

ol. 1 &
 2, D

aw
ande S

.D
.

3.
Introduction to C

hem
ical E

quipm
ent D

esign-M
echanical A

spects: B
hattacharya

B
.C

., C
B

S
 P

ublishers, 1991
4.

P
rocess H

eat Transfer: K
ern Q

., M
G

H
 B

ook C
o. Inc.,1982

5.
M

ass Transfer O
perations:Treybal R

.E
., M

G
H

 B
ook C

o.Inc, 1982
6.

C
hem

ical E
ngineering H

and B
ook, P

erry, 5
th E

d.,
7.

P
rocess E

quipm
ent D

esign; M
.V

.Joshi
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M
athem

atical m
odels for chem

ical engineering system
s, fundam

entals, introduction
to fundam

ental law
s.

U
n

it-II:
E

xam
ples of m

athem
atical m

odels of chem
ical engineering system

s, constant volum
e

C
S

T
R

S
, tw

o heated tanks, gas phase pressurized C
S

T
R

, non-isotherm
al C

S
T

R
.

U
n

it-III:
E

xam
ples of single com

ponent vaporizer, batch reactor, reactor w
ith m

ass transfer,
ideal binary distillation colum

n, batch distillation w
ith holdup.

U
n

it-IV
:

F
inite difference equations-Linear equations w

ith constant coefficients-solution tw
o

hom
ogenous and non-hom

ogenous equations – application to steady state m
ultistage

process.
U

n
it-V

:
N

on-linear finite difference equations R
iccati-D

ifference equations, analytical solution
of m

ultistage distillation colum
ns, extraction colum

ns etc.,
U

n
it-V

I:
D

ifferential-difference equation, transient m
ultistage processes-tanks in series,

C
S

T
R

s in series, startup of m
ultistage distillation colum

n.
U

n
it-V

II:
C

om
puter sim

ulation, exam
ples, gravity flow

 tank, three C
S

T
R

s in series, binary
d

istilla
tio

n
 co

lu
m

n
, b

a
tch

 re
a

cto
r, V

L
E

 d
e

w
 p

o
in

t, b
u

b
b

le
 p

o
in

t ca
lcu

la
tio

n
s,

countercurrent heat exchanger.
U

n
it-V

III:
M

odular approaches and equation solving approach, A
nalysis m

ode versus design
m

ode, sequential m
odular approach, sim

ultaneous m
odular approach P

recedence-
ordering of equation sets, A

djacency M
atrix, S

parse m
atrices.

T
E

X
T

B
O

O
K

S
:

1.
P

rocess m
odeling sim

ulation and control for chem
ical engineers; by W

.L.Luyben,
2

nd E
d., M

cG
raw

 H
ill.,1990.

2.
B

.V
.B

abu, P
rocess P

lant S
im

ulation; O
xford U

niversity press
R

E
F

E
R

E
N

C
E

S
 :

1.
N

um
erical m

ethods in engineering; S
.K

. G
upta., N

ew
 A

ge International(P
) Ltd.,

1995..
2.

M
athem

atical m
ethods in chem

ical engineering; Jenson and Jeffreys, A
cadem

ic
press, London, N

Y
-1977

 3.
E

ngineering M
athem

atics ; by B
.S

.G
rew

al
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O
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N

 E
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G
IN

E
E

R
IN

G
E

lective-II

U
n

it-I:
Introduction: C

orrosion principles, E
lectro- chem

ical aspects, environm
ental effects,

m
etallurgical and other aspects.

U
n

it-II:
F

orm
s of corrosion 1: uniform

 attack, galvanic, crevice, pitting,

U
n

it-III:
F

orm
s of corrosion 2 :

inter granular, selective, leaching, erosion and stress corrosion.

U
n

it-IV
:

C
orrosion testing procedures.

U
n

it-V
:

C
orrosion prevention: M

aterial selection, alteration of environm
ent

U
n

it V
I :

D
esign, cathodic and anodic protection, coating.

U
n

it V
II:

M
odern T

heory, P
rinciples, therm

odynam
ics and electrode kinetics,

U
n

it V
III:

P
redicting corrosion behaviour, corrosion prevention and rate m

easurem
ent.

T
E

X
T

 B
O

O
K

:
1.

C
orrosion engineering ; M

.G
.F

ontana,3
rd E

d., M
cG

raw
 H

ill.

R
E

F
E

R
E

N
C

E
 :

1.
H

andbook of corrosion ; U
hlig,

JA
W

A
H

A
R

L
A

L
 N

E
H

R
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 T
E

C
H
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R
S

IT
Y

H
Y

D
E

R
A

B
A

D

IV
th

 Y
ear B
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D

U
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T
R

IA
L

 B
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T
E

C
H

N
O

L
O

G
Y

E
lective-II

U
n

it-I
F

undam
entals of biochem

ical engineering sciences ; B
iotechnology – ancient and

m
odern.

U
n

it-II
E

xploitation of m
icrobes – Large scale process, com

m
ercial exploitation, m

icro-
gravity biotechnology (space biotechnology);

U
n

it-III
A

nim
al biotechnology – application of anim

al cell culture, m
onoclonal antibodies,

transgenic anim
al and gene therapy;

U
n

it-IV
P

lant biotechnology – plant cell, tissue and organ culture processes – engineering
perspectives;

U
n

it-V
Large scale separation processes- A

T
P

S
, gradient elution and affinity interaction;

U
n

it-V
I

Technoeconom
ics of biotechnology industries;

U
n

it-V
II

Legal, social and ethical aspects of biotechnology;

U
n

it-V
III

B
iotechnology and the third w

orld.

T
E

X
T

 B
O

O
K

 :
1.

Text book of B
iotechnology ; H

K
 D

as, W
iely D

rem
techs P

ublications
2. C

oncepts in B
iotechnology by B

alasubram
ayam

, 2
nd ed., U

niversity P
ress,2004.

R
E

F
E

R
E

N
C

E
S

 :
1.

M
olecular biotechnology; G

lick and P
asternack,

2.
F

undam
entals of biochem

ical engineering ; B
aily O

llis
3.

Introduction to B
iotechnology ; R

ay V
.H

erran, T
hom

sam
 publications-2005
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S
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O
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S
 T

H
R

O
U

G
H

 JA
VA

(E
L

E
C

T
IV

E
 - II)

U
n

it I:
C

reation of Java, im
portance of Java to internet, byte code, Java buzzw

ords, O
O

P
P

rinciples, E
ncapsulation, Inheritance and P

olym
orphism

,data types, variables,
declaring variables, dynam

ic initialization, scope and life tim
e of variables, arrays,

operators, control statem
ents, type conversion and casting, com

piling and running
of sim

ple Java program
.

U
n

it II:
C

lasses an
d

 O
b

jects:
C

oncepts of classes and objects, class fundam
entals, D

eclaring objects, assigning
object R

E
F

E
R

E
N

C
E

 variables, introducing m
ethods, constructors, usage of static

w
ith data and

m
ethods, usage of final w

ith data,access control, this key w
ord, garbage collection,

o
ve

rlo
a

d
in

g
 m

e
th

o
d

s a
n

d
 co

n
stru

cto
rs, p

a
ra

m
e

te
r p

a
ssin

g
 –

 ca
ll b

y va
lu

e
,

ecursion,nested classes and inner classes, exploring the S
tring class.

U
n

it III:
Inheritance: B

asic concepts, m
em

ber access rules, usage of super key w
ord, form

s
of inheritance, m

ethod overriding, abstract classes, dynam
ic m

ethod dispatch, using
final w

ith inheritance, the O
bject class.

U
n

it IV
 :

P
a

cka
g

e
s a

n
d

 In
te

rfa
ce

s: D
e

fin
in

g
, C

re
a

tin
g

 a
n

d
 A

cce
ssin

g
 a

 P
a

cka
g

e
,

U
nderstanding

C
LA

S
S

P
A

T
H

, im
porting packages, differences betw

een classes and interfaces,
defining an interface, im

plem
enting interface, applying interfaces, variables in

interface and extending interfaces.

U
n

it V
:

E
xception H

andling and M
ultithreading: C

oncepts of E
xception handling, types of

exceptions, usage of try, catch, throw
, throw

s and finally keyw
ords, B

uilt-in exceptions,
creating ow

n exception sub classes, C
oncepts of M

ultithreading, differences betw
een

process and thread, thread life cycle, creating m
ultiple threads using T

hread class,
R

unnable interface, S
ynchronization, thread priorities, inter thread com

m
unication,

daem
on threads, deadlocks, thread groups.

U
n

it V
I:

E
vent H

andling: E
vents, E

vent sources, E
vent classes, E

vent Listeners, D
elegation

event m
odel, handling m

ouse and keyboard events, A
dapter classes. A

W
T: C

oncepts
of com

ponents, container, panel, w
indow

, fram
e, canvas, F

ont class, C
olor class

and G
raphics.

U
n

it V
II:

A
W

T
 C

ontrols: B
uttons, Labels, Text fields, Text area, C

heck boxes, C
heck box

groups, Lists, C
hoice, S

crollbars, M
enus, Layout M

anagers – F
low

, B
order, G

rid,
C

ard and G
ridbag. S

w
ing – JA

pplet, JF
ram

e and JC
om

ponent, Icons and Labels,
H

andling threading issues, text fields, buttons – T
he JB

utton class, C
heck boxes,

R
adio buttons, C

om
bo boxes, Tabbed P

anes, S
croll P

anes, Trees, and Tables.
A

pplets – C
oncepts of A

pplets, differences betw
een applets and applications, life

cycle of an applet, types of applets, creating applets, passing param
eters to applets.

U
n

it V
III:

N
etw

orking and Java Library: B
asics of N

etw
orking, Inetaddress, T

C
P

/IP
 sockets,

D
atagram

s, U
R

L, U
R

L connection, S
tring handling, java.util, java.io and java.net

packages.

T
E

X
T

 B
O

O
K

S
:

1.
T

he C
om

plete R
E

F
E

R
E

N
C

E
 Java J2S

E
 5

th E
dition, H

erbert S
childt, T

M
H

P
ublishing C

om
pany Ltd, N

ew
D

elhi.

2.
B

ig Java 2
nd E

dition, C
ay H

orstm
ann, John W

iley and S
ons.

R
E

F
E

R
E

N
C

E
S

:

1.
Java H

ow
 to P

rogram
, S

ixth E
dition, H

.M
.D

ietel and P.J.D
ietel, P

earson
E

ducation.

2.
C

ore Java 2, V
ol 1, F

undam
entals, C

ay.S
.H

orstm
ann and G

ary C
ornell, S

eventh
E

dition, P
earson E

ducation.

3.
C

ore Java 2, V
ol 2, A

dvanced F
eatures, C

ay.S
.H

orstm
ann and G

ary C
ornell,

S
eventh E

dition, P
earson E

ducation. B
eginning in Java 2, Iver H

orton, W
rox

P
ublications
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H
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R
IN

G
 M

A
T

H
E

M
A

T
IC

S
(E

L
E

C
T

IV
E

 - II)

U
N

IT
 I

M
athem

atical form
ulation of the P

hysical P
roblem

s :

(i)
A

pplication of the law
 of conservation of m

ass-S
alt accum

ulation in a stirred
tank- starting an equilibrium

 still-solvent extraction in tw
o stages-D

iffusion
w

ith chem
ical reaction.

(ii)
A

pplication of the law
 of conservation of energy-R

adial heat transfer through
a cylindrical conductor-H

eating a closed K
ettle-F

low
 of heat from

 a fin.

U
N

IT
 II

A
nalytical (explicit) solution of O

rdinary differential equation encountered in chem
ical

engineering problem
s.

(i)
F

irst o
rd

e
r d

iffe
re

n
tia

l e
q

u
a

tio
n

s-M
e

th
o

d
 o

f se
p

a
ra

tio
n

 o
f va

ria
b

le
s-

E
quations solved by Integration factors-certain exam

ples involving M
ass

and E
nergy balances and R

eaction K
inetics.

(ii)
S

econd order differential equations-N
on-linear equations-linear equations-

S
im

ulataneous D
iffusions and C

hem
ical reaction in a T

ubular reactor-
C

ontinuous hydroloysis of Tallow
 in a spray colum

n.

U
N

IT
 III

(i)
F

orm
ulation of partial differential equations-U

nsteady state heat conduction
in one dim

ension-M
ass transfer w

ith axial sym
m

etry-C
ontinuity equations.

(ii).
B

oundary conditions-function specified-D
erivative specified and M

ixed
conditions.

U
N

IT
 IV

(i)
Interative solution of algebraic equations.

(a)
Jacobi’s m

ethod (b) G
auss-S

iedal M
ethod.

(b)
S

uccessive order-relaxation (S
.O

.R
) m

ethod.

U
n

it V
(i)

T
he difference operator-P

roperties of the diffrerence operator-D
ifference

tables and other difference operators.

(ii)
Linear finite difference equations-the com

plim
entary solution of the particular

solution-S
im

ultaneous linear differential equations.

U
N

IT
 V

I
N

on-linear finite difference equations-analytical solution. S
olution of the follow

ing
type of problem

s by finite difference m
ethod.

(a)
C

alculation of the num
ber of plates required for an absorption colum

n.

(b)
C

alculation of the num
ber of theoretical plates required for distillation

colum
n.

(c)
N

um
ber of steps required for a counter-current extraction and leaching

operations.
U

N
IT

 V
II

A
pplication of S

tatistical M
ethods.

(i)
P

ropagation of errors of experim
ental data.

(ii)
P

aram
eter estim

ation of alge braic equations encountered in H
eat and

M
ass Transfer, K

inetics and T
herm

odynam
ics by

(a)
T

he m
ethod of averages.

(b)
Linear least squares and

(c)
W

eight linear least squares m
ethods.

U
N

IT
 V

III
(i)

D
esign of experim

ents.
F

actors, F
ractional factorial m

elthods.

T
E

X
T

 B
O

O
K

 :
1.

“M
a

th
e

m
a

tica
l m

e
th

o
d

s in
 ch

e
m

ica
l e

n
g

in
e

e
rin

g
” b

y Je
n

so
n

, V
.J. a

n
d

G
.V.Jeffereys, A

cadem
ic P

ress. London and N
ew

 York, 1977

R
E

F
E

R
E

N
C

E
 :

1.
“A

pplied M
athem

atics in C
hem

ical E
ngineering” by H

.S
.M

ickley, T
hom

s,
K

.,S
herw

ood and C
.E

.R
eed, 2

nd ed., Tata M
cG

raw
-H

ill, P
ublications, 1975.
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S
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U

IP
M

E
N

T
 D

E
S

IG
N

A
N

D
 D

R
A

W
IN

G
 L

A
B

1.
D

raw
ing of flow

 sheet sym
bols.

2.
D

raw
ing of instrum

entation sym
bols.

3.
D

raw
ing of instrum

entation diagram
s.

4.
M

echanical aspects chem
ical equipm

ent design and draw
ing of follow

ing
equipm

ent.

a)
double pipe heat exchanger

b)
shell and tube heat exchanger

c)
evaporator

d)
distillation colum

n

e)
batch reactor.

T
E

X
T

 B
O

O
K

 :

1.
P

rocess E
quipm

ent D
esign by M

. V
. Joshi
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 L
A

B

T
he follow

ing experim
ents have to be conducted using C

/C
+

+
/S

im
ulink using

M
A

T
LA

B

1.
G

ravity F
low

 tank.

2.
T

hree C
S

T
R

’s in series – open loop

3.
T

hree C
S

T
R

’s in series – C
losed loop

4.
N

on isotherm
al C

S
T

R

5.
B

inary D
istillation colum

n

6.
B

atch R
eactor isotherm

al; B
atch reactor non isotherm

al – closed loop

7.
Isotherm

al batch reactor – open loop

8.
H

eat E
xchanger

9.
Interacting S

ystem
- tw

o tank liquid level

10.
N

on interacting system
-tw

o liquid level

11.
P

lug flow
 reactor

12.
B

ubble point calculations

13.
D

ew
 point calculations
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IN
G

U
n

it-I
Types of em

issions from
 chem

ical industries and effects of environm
ent, environm

ent
legislation, Type of pollution, sources of w

astew
ater, E

ffluent guidelines and
standards,

U
n

it-II
C

haracterization of effluent stream
s, oxygen dem

ands and their determ
ination (B

O
D

,
C

O
D

, and T
O

C
), O

xygen sag curve, B
O

D
 curve m

athem
atical, controlling of B

O
D

curve, self purification of running stream
s, sources and characteristics of pollutants

in fertilizer, paper and pulp industry, petroleum
 and petroleum

 industry.

U
n

it-III:
G

eneral m
ethods of control and rem

oval of sulfur dioxide, oxides of nitrogen and
organic vapors from

 gaseous effluent, treatm
ent of liquid and gaseous effluent in

fertilizer industry.

U
n

it-IV
A

ir pollution sam
pling and m

easurem
ent:

Types of pollutant and sam
pling and m

easurem
ent, am

bient air sam
pling: collection

of gaseous air pollutants, collection of particulate air pollutants. S
tack sam

pling:
sam

pling system
, particulate sam

pling, and gaseous sam
pling. A

nalysis of air
pollutants: S

ulphur dioxide, nitrogen oxides, carbon m
onoxide, oxidants and O

zones,
hydrocarbons, particulate m

atter.

U
n

it-V
A

ir pollution control m
ethods and equipm

ents:
S

ource collection m
ethods: raw

 m
aterial changes, process changes, and equipm

ent
m

odification. C
leaning of gaseous equipm

ents particulate em
ission control: collection

efficiency, control equipm
ent like gravitational settling cham

bers, C
yclone separators,

fabric filters, E
S

P
 and their constructional details and design aspects. S

crubbers:
w

et scrubbers, spray tow
ers, centrifugal scrubbers, packed beds and plate colum

ns,
venturi scrubbers, their design aspects. C

ontrol of gaseous em
issions: absorption

by liquids, absorption equipm
ents, adsorption by solids, equipm

ent and the design
aspects.

U
n

it-V
I

Introduction to w
aste w

ater treatm
ent, biological treatm

ent of w
astew

ater, bacterial
and bacterial grow

th curve, aerobic processes, suspended grow
th processes,

activated aerated lagoons and stabilization ponds,
A

ttached grow
th processes, trickling filters, rotary drum

 filters, anaerobic processes.

U
n

it-V
II:

M
ethods of prim

ary treatm
ents: screening, sedim

entation, flotation, neutralization,
and m

ethods of tertiary treatm
ent.

A
 brief study of carbon absorption, ion exchange, reverse osm

osis, ultra filtration,
chlorination, ozonation, treatm

ent and disposal.

U
n

it-V
III

H
azardous w

aste m
anagem

ent:
N

uclear w
astes: health and environm

ent effects, sources and disposal m
ethods.

chem
ical w

astes: health and environm
ental effects, treatm

ent and disposal: treatm
ent

and disposal by industry, off site treatm
ent and disposal, treatm

ent practices in various
countries. B

iom
edical w

astes: types of w
astes and their control.

T
E

X
T

 B
O

O
K

S
:

1.
S

w
a

m
y A

V
N

 “In
d

u
stria

l P
o

llu
tio

n
 C

o
n

tro
l a

n
d

 E
n

g
in

e
e

rin
g

.” G
a

lg
o

tia
publications,2005. H

yderabad

2.
R

ao C
. S

. E
nvironm

ental pollution and control engineering – W
iley E

astern
Lim

ited, India, 1993.

R
E

F
E

R
E

N
C

E
S

:

1.
P

ollution control in process industries by S
.P. M

ahajan T
M

H
.,1985.

2.
W

a
ste

 w
a

te
r tre

a
tm

e
n

t b
y M

.N
a

ra
ya

n
a

 R
a

o
 a

n
d

 A
.K

.D
a

tta
,O

xfo
rd

 a
n

d

IH
B

 publ. N
ew

 D
elhi.

3.
A

ir pollution control by P.P
rathap m

ouli and N
.V

enkata subbayya. D
ivya Jyothi

P
rakashan, Jodhpur.
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D

U
S

T
R

IA
L

 S
A

F
E

T
Y

 &
 H

A
Z

A
R

D
 M

A
N

A
G

E
M

E
N

T

U
n

it I:

In
tro

d
u

ctio
n

:

S
afety program

, E
ngineering ethics, A

ccident and loss statistics, A
cceptable risk,

P
ublic perception.

U
n

it II:

To
xico

lo
g

y:

H
ow

 toxicants enter biological organism
s, H

ow
 toxicants are elim

inated from
 biological

organism
s.

U
n

it III:

In
d

u
strial H

yg
ien

e:

G
overnm

ent regulations, Identification, E
valuation, C

ontrol.

U
n

it IV
:

F
ires an

d
 E

xp
lo

sio
n

s:

T
he fire triangle, D

istinction betw
een fire and explosions; D

efinitions, F
lam

m
ability

characteristics of liquids and vapors, M
O

C
 and inerting, ignition energy, A

uto ignition,

A
uto oxidation, A

diabatic com
pression, E

xplosions.

U
n

it V
:

D
esig

n
s to

 p
reven

t fires an
d

 exp
lo

sio
n

s:

Inerting, E
xplosion proof equipm

ent and instrum
ents, V

entilations, S
prinkler system

s.

U
n

it V
I:

In
tro

d
u

ctio
n

 to
 R

elief’s:

R
elief concepts, D

efinitions, Location of relief’s, R
elief types, D

atafor sizing relief’s,

R
elief system

s.

U
n

it V
II:

R
elief S

izin
g

:

C
onventional spring operated relief’s in liquids, C

onventional spring operated relief’s

in vapor or gas service, R
upture disc relief’s in liquid, vapour or gas service.

U
n

it V
III:

H
azard

s Id
en

tificatio
n

:

P
rocess hazards checklists, H

azard surveys, H
azop safety review

s.

T
E

X
T

 B
O

O
K

:

1
D

.A
.C

ro
w

l &
 J.F.L

o
u

va
r –

 C
h

e
m

ica
l P

ro
ce

ss S
a

fe
ty (F

u
n

d
a

m
e

n
ta

ls w
ith

pplications), P
rentice H

all (1990).

R
E

F
E

R
E

N
C

E
S

:

1.
H

.H
.F

aw
cett and W

.S
.W

ood –S
afety and A

ccident P
revention in C

hem
ical

O
perations, 2

nd edition, John W
iley and sons, N

ew
 Y

ork 1982

2.
C

o
u

lso
n

 a
n

d
 R

ich
a

rd
so

n
’s –

 C
h

e
m

ica
l e

n
g

in
e

e
rin

g
 –

 R
.K

.S
in

n
o

t, V
o

l.6
,

B
utterw

orth-H
einm

ann Lim
ited 1996.
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F
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P
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R
IM

E
N

T
S

(E
L

E
C

T
IV

E
 - III)

U
n

it I :
Introduction to the role of experim

ental design; basic statistical concepts; sam
pling

and sam
pling distribution;

U
n

it II :
Testing of hypotheses about differences in m

eans- random
ized designs and paired

com
parison designs; testing of hypotheses about variances

U
n

it III :
A

nalysis of variance (A
N

O
V

A
) –one-w

ay classification A
N

O
V

A
; analysis of fixed

effects m
odel; com

parison of individual treatm
ent m

eans; the random
 effects m

odel;
the random

ized com
plete block design

U
n

it IV
F

actorial design of experim
ents; tw

o-factor factorial design-fixed effects and random
effects m

odel;

U
n

it V
:

G
eneral factorial design; analysis of 2

k and 3
k factorial designs

U
n

it V
I :

C
onform

ing in the 2
k factorial design in 2

p block; confounding in the 3
k factorial

design in 3
p block;

U
n

it V
II:

fractional replication of the 2
k factorial design and the 3

k factorial design

U
n

it V
III:

R
egression analysis- S

im
ple and m

ultiple linear regression and hypothesis testing;
response surface m

ethodology-the m
ethod of steepness ascent : response surface

designs for first-order and second-order m
odels. E

volutionary operation(E
V

O
P

)

T
E

X
T

 B
O

O
K

 :
1.

“D
esign and analysis of experim

ents” by D
.C

. M
ontgom

ery, 2
nd edition John

W
iley and sons, N

ew
Y

ork (1984).

JA
W

A
H

A
R

L
A

L
 N

E
H

R
U

 T
E

C
H

N
O

L
O

G
IC

A
L

 U
N

IV
E

R
S

IT
Y

H
Y

D
E

R
A

B
A

D
T

   P
   C

IV
th

 Y
ear B

.Tech
. C

h
.E

. (II  S
em

ester)
 4+1   0    4

(CH05542) TECHNO
LO

G
Y O

F PHARM
ACUTICALS AND FINE CHEM

ICALS

U
n

it I:
A

 brief outline o f grades of chem
icals, sources of im

purities in chem
icals, principles

(w
ithout going into details of individual chem

icals) of lim
it test for arsenic, lead, iron,

chloride and sulfate in P
harm

aceuticals.

U
n

it II:
O

utlines of P
reparation, properties, uses and testing of the follow

ing P
harm

aceuticals
- sulfacetam

ide, paracetam
ol, , riboflavin, nicotinam

ide,

U
n

it III:
O

utlines of P
reparation, properties, uses and testing of the follow

ing fine chem
icals

- M
ethyl orange, fluorescence, procaine hydrochloride, param

ino salicylic acid,
isonicatinic acid hydrazide.

U
n

it IV
:

M
a

n
u

fa
ctu

re
 w

ith
 flo

w
sh

e
e

ts, p
ro

p
e

rtie
s u

se
s a

n
d

 te
stin

g
 o

f th
e

 fo
llo

w
in

g
P

harm
aceuticals – aspirin, penicillin, calcium

 gluconate,

U
n

it V
:

M
anufacture w

ith flow
sheets, properties uses and testing of the follow

ing

ferric am
m

onium
 citrate, pthallic anhydride and phenol flourobenzene process and

benzene sulfate process, other processes in outline only.

U
n

it V
I:

Tablet m
aking and coating, granulation equipm

ents

U
n

it V
II:

P
reparation of capsules, extraction of crude drugs.

U
n

it V
III:

S
terilization: introduction, risk factor, m

ethods of sterilization, heat (dry and m
oist),

heating w
ith bactericide, filtration, gaseous sterilization and radiation sterilization,

suitable exam
ple to be discussed.

T
E

X
T

 B
O

O
K

S
 :

1.
R

em
ington’s P

harm
aceutical S

cience, M
ac publishing com

pany, 13 th ed. 1965.

2.
T

E
X

T
 B

O
O

K
 of P

harm
aceutical C

hem
istry by B

lently and driver. O
xford

U
niversity press, London, 8 th ed. 1960.

R
E

F
E

R
E

N
C

E
S

 :
1.

B
lently’s T

E
X

T
 B

O
O

K
 of P

harm
aceutical C

hem
istry by H

 A
 R

aw
lins, B

 Tindell
and B

ox, 8 th ed. O
U

 P
ress, London, 1977.

2.
Industrial C

hem
icals by F

aith, K
ayes and C

lark, John W
iley &

 S
ons, 3 rd E

d.
1965.
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S
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T
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R
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U
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 - III)

U
n

it I :

In
tro

d
u

ctio
n

 to
 E

n
trep

ren
eu

rsh
ip

:

D
efinition of E

ntrepreneur E
ntrepreneurial T

raits. E
ntrepreneur vs. M

anager,
E

ntrepreneur vs. E
ntrepreneur. T

he entrepreneurial decision process. R
ole of

E
ntrepreneurship in E

conom
ic D

evelopm
ent. E

thics and S
ocial responsibility of

E
ntrepreneurs. O

pportunities for E
ntrepreneurs in India and abroad. W

om
an as

E
ntrepreneur.

U
n

it II :

C
reating and S

tarting the venture: S
ources of new

 ideas, m
ethods of generating

ideas, creating problem
 solving, product planning and developm

ent process.

U
n

it III :

T
he B

usiness P
lan: N

ature and scope of B
usiness P

lan, W
riting B

usiness P
lan,

E
valuating B

usiness P
lans. U

sing and Im
plem

enting business plans. M
arketing plan,

financial plan and the organizational plan. Launching form
alities.

U
n

it IV
 :

F
inancing and M

anaging the new
 venture :S

ources of capital, R
ecord keeping,

recruitm
ent, m

otivating and leading team
s, financial controls. M

arketing and sales
controls. E

-com
m

erce and entrepreneurship, Internet advertising.

U
n

it V
 :

N
ew

 venture E
xpansion S

trategies and Issues: F
eatures and evaluation of Joint

ventures, acquisitions, m
ergers, franchising. P

ublic issues, rights issues, bonus
issues and stock splits.

U
n

it V
I :

Institutional support to entrepreneurs: R
ole of D

irectorate of Industries, D
istrict

Industries C
entres (D

IC
s), Industrial D

evelopm
ent C

orporation (ID
C

), S
tate F

inancial
C

orporation (S
F

C
s), S

m
all S

cale Industries D
evelopm

ent C
orporations (S

S
ID

C
s),

K
hadi and V

illage Industries C
om

m
ission (K

V
IC

), Technical C
onsultancy O

rganisation
(T

C
O

), S
m

all Industries S
ervice Institute (S

IS
I), N

ational S
m

all Industries C
orporation

(N
S

IC
), S

m
all Industries D

evelopm
ent B

ank of India (S
ID

B
I)

U
n

it V
II:

P
roduction and M

arketing M
anagem

ent: T
hrust areas of production m

anagem
ent,

S
election of production Techniques, P

lant utilization and m
aintenance, D

esigning
the w

ork place, Inventory control , m
aterial handling and quality control. M

arketing
functions, m

arket segm
entation, m

arket research and channels of distribution, S
ales

prom
otion and product pricing.

U
n

it V
III :

Labour legislation, S
alient P

rovisions under Indian F
actories A

ct, Industrial D
isputes

A
ct, E

m
ployees S

tate Insurance A
ct, W

orkm
en’s C

om
pensation A

ct and P
aym

ent

of B
onus A

ct.

T
E

X
T

 B
O

O
K

S
:

1.
R

obert H
isrich, &

 M
ichael P

eters: E
ntrepreneurship, T

M
H

, 5
th E

dition.

2.
D

ollinger: E
ntrepreneurship, 4/e, P

earson,2004.

R
E

F
E

R
E

N
C

E
S

 :

1.
V

asant D
esai, D

ynam
ics of E

ntrepreneurial D
evelopm

ent and M
anagem

ent,
H

im
alaya P

ublishing H
ouse, 2004.

2.
H

arvard B
usiness R

eview
 on E

ntrepreneurship, H
B

R
 P

aper B
ack, 1999.

3.
R

obert J.C
alvin: E

ntrepreneurial M
anagem

ent, T
M

H
, 2004.

4.
G

urm
eet N

aroola: T
he entrepreneurial C

onnection, T
M

H
,2001.

5.
B

o
lto

n
 &

 T
h

o
m

p
so

n
: E

n
tre

p
re

n
e

u
rs —

Ta
le

n
t, Te

m
p

e
ra

m
e

n
t, Te

ch
n

iq
u

e
,

B
utterw

orth H
einem

ann, 2001.

6.
A

garw
al: Indian E

conom
y, W

ishw
a P

rakashan 2005.

7.
D

utt &
 S

undaram
: Indian E

conom
y,S

.C
hand, 2005

8.
S

rivastava :Industrial R
elations &

 Labour Law
s, V

ikas, 2005.

9.
 A

runa K
aulgud: E

ntrepreneurship M
anagem

ent by, V
ikas publishing house,

2003.

10.
E

ssential of entrepreneurship and sm
all business m

anagem
ent by T

hom
as

W
.Z

im
m

erer &
 N

orm
an M

.S
earborough, P

H
I-2005

11.
N

D
 K

apoor: Industrial Law
, S

ultan C
hand &

 S
ons, 2005.
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F
 C
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 P
R

O
C

E
S

S
(E

L
E

C
T

IV
E

 - IV
)

U
n

it-I:

N
atu

re an
d

 o
rg

an
izatio

n
 o

f o
p

tim
izatio

n
 p

ro
b

lem
s: w

hat optim
ization is all about,

W
hy optim

ize, scope and hierarchy of optim
ization, exam

ples of applications of

optim
ization, the essential features of optim

ization problem
s, general procedure for

solving optim
ization problem

s, obstacles to optim
ization. C

lassification of m
odels,

how
 to build a m

odel, fitting functions to em
pirical data, the m

ethod of least squares,

factorial experim
ental designs, fitting a m

odel to data subject to constraints.

U
n

it-II:

B
asic co

n
cep

ts o
f o

p
tim

izatio
n

: C
o

n
tin

u
ity o

f fu
n

ctio
n

s, u
n

im
o

d
a

l ve
rsu

s

M
ultim

odel functions. C
onvex and C

oncave functions, C
onvex region, N

ecessary

and sufficient conditions for an extrem
um

 of an unconstrained function, interpretation

of the objective function in term
s of its quadratic approxim

ation.

U
n

it-III:

o
p

tim
izatio

n
 o

f u
n

co
n

strain
ed

 fu
n

ctio
n

s: o
n

e-d
im

en
sio

n
al search

:

N
um

erical m
ethods for optim

izing a function of one variable, scanning and bracketing

procedures, N
ew

ton’s, Q
uasi-N

ew
ton’s and S

ecant m
ethods of uni-dim

ensional

search, region elim
ination m

ethods, polynom
ial approxim

ation m
ethods, how

 the

one- dim
ensional search is applied in a m

ulti-dim
ensional problem

, evaluation of

uni-dim
ensional search m

ethods.

U
n

it-IV
:

u
n

co
n

strain
ed

 m
u

ltivariab
le o

p
tim

izatio
n

:

D
irect m

ethods, random
 search, grid search, uni-variate search, sim

plex m
ethod,

conjugate search directions, P
ow

ell’s m
ethod, indirect m

ethods- first order, gradient

m
ethod, conjugate m

ethod, indirect m
ethod- second order: N

ew
ton’s m

ethod forcing

the H
essain m

atrix to be positive definite, m
ovem

ent in the search direction,

term
ination, sum

m
ary of N

ew
ton’s m

ethod, relation betw
een conjugate gradient

m
ethods and Q

uasi-N
ew

ton m
ethod.

U
n

it – V
:

L
in

ear p
ro

g
ram

m
in

g
 an

d
 ap

p
licatio

n
s:

B
asic concepts in linear program

m
ing, D

egenerate LP
’s – graphical solution, natural

occurrence of linear constraints, the sim
plex m

ethod of solving linear program
m

ing

problem
s, standard LP

 form
, obtaining a first feasible solution, the revised sim

plex

m
ethod, sensitivity analysis, duality in linear program

m
ing, the K

arm
arkar algorithm

,

LP
 applications.

U
n

it-V
I:

O
ptim

ization of U
nit operations-1

recovery of w
aste heat, shell &

 tube heat exchangers, evaporator design, liquid-

liquid extraction process, optim
al design of staged distillation colum

n.

U
n

it-V
II:

O
ptim

ization of U
nit operations-2

O
ptim

al pipe diam
eter, optim

al residence tim
e for m

axim
um

 yield in an ideal

isotherm
al batch reactor, chem

ostat, optim
ization of therm

al cracker using liner

program
m

ing.

U
n

it-V
III:

G
en

etic A
lg

o
rith

m
s: (Q

ualitative treatm
ent)

W
orking principles, differences betw

een G
A

s and traditional m
ethods, sim

ilarities

betw
een G

A
s and traditional m

ethods, G
A

s for constrained optim
ization, other G

A

operators, real coded G
A

s, A
dvanced G

A
s

T
E

X
T

 B
O

O
K

:

1.
O

ptim
ization of chem

ical processes by T.F.E
dgar and H

im
m

elblau D
M

.M
c-

G
raw

. H
ill.2001.

2.
O

ptim
ization for E

ngineering D
esign, K

alyan M
oy D

eb, P
H

I-2000
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E

05436) O
P

E
R

A
T

IO
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S
 R

E
S

E
A

R
C

H
(E

L
E

C
T

IV
E

 - IV
)

U
N

IT
 – I

D
evelopm

ent – D
efinition– C

haracteristics and P
hases – Types of m

odels – operation

R
esearch m

odels – applications.
A

L
L

O
C

A
T

IO
N

: Linear P
rogram

m
ing P

roblem
 F

orm
ulation – G

raphical solution –

S
im

plex m
ethod – A

rtificial variables techniques -Tw
o–phase m

ethod, B
ig-M

 m
ethod

– D
uality P

rinciple.

U
N

IT
 – II

T
R

A
N

S
P

O
R

TA
T

IO
N

 P
R

O
B

L
E

M
 – F

orm
ulation – O

ptim
al solution, unbalanced

transportation problem
 – D

egeneracy. A
ssig

n
m

en
t p

ro
b

lem
 – F

orm
ulation – O

ptim
al

solution - V
ariants of A

ssignm
ent P

roblem
- Traveling S

alesm
an problem

.

S
E

Q
U

E
N

C
IN

G
 – Introduction – F

low
 –S

hop sequencing – n jobs through tw
o

m
achines – n jobs through three m

achines – Job shop sequencing – tw
o jobs through

‘m
’ m

achines.

U
N

IT
 – III

R
E

P
L

A
C

E
M

E
N

T: Introduction – R
eplacem

ent of item
s that deteriorate w

ith tim
e –

w
hen m

oney value is not counted and counted – R
eplacem

ent of item
s that fail

com
pletely, group replacem

ent.

U
N

IT
 – IV

T
H

E
O

R
Y

 O
F

 G
A

M
E

S
: Introduction – M

inim
ax (m

axim
in) – C

riterion and optim
al

strategy – S
olution of gam

es w
ith saddle points – R

ectangular gam
es w

ithout saddle
points – 2 X

 2 gam
es – dom

inance principle – m
 X

 2 &
 2 X

 n gam
es -graphical

m
ethod.

U
N

IT
 – V

W
A

IT
IN

G
 L

IN
E
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– S
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f d
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 p
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b
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b
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: D
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 file S
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atabase Languages – D
D

L – D
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uple relational C
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lgebra and calculus.
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F
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Q
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 D
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 D
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ra
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S
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oncurrency C

ontrol
– P

erform
ance Locking – T

ransaction S
upport in S
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L – Introduction to C
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U
n
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oncurrency C
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M
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ent – Lock C
onversions – D
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ead Locks – S
pecialized Locking

Techniques – C
oncurrency w
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rim
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econdary Indexes – Index data

S
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ash B
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om

parison of F
ile

O
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erform
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U
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III:

S
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Independent – D
isks – D
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pace M
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 D
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ic Index S
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H
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Introduction : A
I problem
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I intelligent agents: A
gents
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nvironm

ents, the concept of rationality, the nature of environm
ents, structure

of agents, problem
 solving agents, problem

 form
ulation.

U
N
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-II

S
earching: S

earching for solutions, uniform
ed search strategies – B
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search, depth first search, D
epth lim
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earch w
ith partial inform
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euristic search)

G
reedy best first search, A

* search, M
em

ory bounded heuristic search, H
euristic

functions.

U
N
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-III

Local search A
lgorithm

s, H
ill clim

bing, sim
ulated, annealing search, local beam

search, genetical algorithm
s.

C
onstrain satisfaction problem

s: B
acktracking search for C

S
P

s local search for

constraint satisfaction problem
s.

U
N

IT
-IV

G
am

e P
laying: A

dversial search, G
am

es, m
inim

ax, algorithm
, optim

al decisions in

m
ultiplayer gam

es, A
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eta pruning, E
valuation functions, cutting of search.

U
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K
now

ledge R
epresentation &

 R
easons logical A

gents, K
now

ledge – B
ased A

gents,

the W
um
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orld, logic, propositional logic, R

esolution patterns in propos ional

logic, R
esolution, F

orw
ard &

 B
ackw

ard. C
haining.

U
N
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-V
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F
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unification &
 lifts forw
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ard chaining, R
esolution.
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euristics for stats space search.
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lanning search, planning w

ith state space search, partial order planning G
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III

Learning – F
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s of learning, Induction learning, Learning D
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learning m
ethods, learning w

ith com
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ith H
idden variables – T
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M
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lgorithm
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ased learning, N
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