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CHEMICAL ENGINEERING |

ONE MARKS QUESTIONS (1-30) d. change in temperalure which 15 a
function of ¢composition
i In Joule’s expenments. an msula.lud
container contains 20 kg of water |
at 25°C. 1t is stirred by an agitatg
15 made 1o turn by aslmw.h. al
weighing 40 k}, through a heig

I A box contains 6 red balls and 4 green
bulls. one ball is randomly picked and then
a second ball s picked withowt
replacement of the first ball The
probability thal both the balls are green 15 The process s tod

-

a WIS acceleration due 10 P8 ms

b 2725 Neglecling the he 1 agialor,
¢ 215 the lemperature of ¥ |
" d 425 a 4035
% The directional derivative of ﬂ\L v, 2) = b. 344 ¢
' 47 at the point (1. L. 1) in the [
ﬂxrauutmi Kis d
a 1 L] eGgole JF Nitrogen at & bar and 600 K
b | 1 ned in a  piston-cviinder
e 3 t Tt is brought to | bar
: ermally against a resisting pressure of
d 242 I bar, The work done (in Joules) by the
3 The 'Tavlor series expansion of th Bas is
function: F(x)=x/(1 + x)around x = 0y a 30554
& ol v b. 10373
T R e T i SR c. 40884
e Ix+axt+ 80+ Iext L d 43649
| ol P S, . For water at 300°C. ot has a vapour
4+ For estimation ol hea iy B a sohd pressure 85927 kPa and fugacity 67389
I compound. one can kPa. Under these conditions, one mole of

water in liquid phase has a volume 25,28
em’, and that n vapour phase 3911 cm’
Fugacity of water (in kPa) at 9000 kPa will

be
a 67I80

3 Fo ' compounds.  Group b 67535
[ ", Method can be used for ¢ 70543
critical properties o

L0 A lubricant 100 times more viscous [han

b " specific gravity water would have a viscosity (in Pa-s)

c. specific volume

a 0ol

d thermal conductvity b 01

6, When dilute aqueous solutions of two salts &0
are mixed, the process is associated with :L 0

decrease in temperat
: i iy P Il.  The velocity profile for a Bingham plastic
increase m_lampenmu'n Aud Nowing (under laminar conditions)
c. no change in temperature apipe is




12

13.

14,

15

parabolic

flat

Nat near the wall and parabolic in the

middle

d. parabolic near the wall and Hat in the
middle

HEnergy requirement (per umit mass of

material crushed ground) 1s highest for

a. Jaw crusher

b Rod mill

e Ball pill

d. Fluid enerey mill

Three solid objects of the same material

and of equal mass - a sphere, a cylnder

(length = diameter) and a4 cube - are g

500°C initially, These are dropped in a

quenching bath containing a large volume

of cooling o1l each attaming the bath

temperature eventually. The time required

for 90% change of temperature is smallest

for

a. cube

b. cylinder

¢ sphere

d. equal for all the three

A dilate aqueous solution 5 lga b

concentraled in an  evaporalor ﬁ"

High pressure sieam is available. K @

cffect evaporator system _is Wempiafd

heciuse

a. total heat transfer g' Il B cffects
is less than that ‘ gle effect
cvaporator system

=

o

produced per
m m a multieffect
igher than i a single

point elevation in a single
A system is much higher than that
v effect in a multieflect system.
cat tansfer cocfficient ma single
effect 15 much lower than that in any
effect in a multieffect system
I'he units of resistance to heat transfer are

a JImKk!

b, S 'K
e Wm K™
d. W'mk

16,

17.

&

20

21.

2012
The diffusion coefficient, m m-'s, of
Acetic acid n Benzene (liqud in liquid) is
a. 209 )07

b, 2,09 10°*
e, 209 107
d. 2,09« 10

Component A is dilfusing in 4 medivm B.
The flux NA relative to a stati
is equal to the flux due 1o
diffusion 1f

Mintmum rao in a dhstillation
e fumn r
i, ol travs
reboiler size
B condenser size

imum number of trays

a serics of  reactions
A—faB-5sC having k < k;. the
reaction system can be approximated as
a A—»8
b A-—SB
g A—SaC
d A—{
An elementary liquid phase decomposstion
reaction 4 —"—»28 is to be carried out in
a USTR. The design equalion is

& kr=Xx,/-X,)
T___.'l"-rll:l"' AF_}’
“ p 'rc}

e kr=X, [1-X,}
X, {1+ X}

(1= X7
Find a mechamism that s consistent with
{he rate equation and reaction given below
M+B3 AR (-r)=k0,
2, A+BE=AB.AB+ A-sAB
b. A+B—- AB; AR+ A > AB
g AtA o AAAA+HR-» ASH

b. kr

d k"rdu =




24,

il A-ASAAAM B AB
Match the measured process vanables with
the list o measunng devices given below
List 1 (Measured process vanables)

A, Temperature

B Pressure

L. Flow

D Liguid level

E Composition

Last 11 {Measuring devices)

. Bouwrdon tube element

2. Onfice plates

3. Infrared analvzer

4. Displacer devices

5. Pyvrometer
Codes;

A B [ D E
) 5 | 2 4 3
b, 3 | 4 2 3
(3 1 3 4 2 5
d. 3 1 2 4 5

Suppose that the gain, ime constant. and
dead time of a process with the lollowin
transfer function

Gids) = 10 expl-0.15)(0,3s +1)

are known with a possible

of their values, The largest Ber

gain K. of a proporbional

to be calculated by ues all
jprocess gain, lime mw ead time

EE

as
o B 0.6, 008

wing through a senes of four
getting heated as shown in
ure_ 1t 15 desired 1o design a cascade
|  scheme for controlling the
temperature of water leaving the Tank 4 as
there 18 a disturbance in the temperature of
a second stream enténng the Tank 2
Seleet the best place o take the secondary
measurement for the secondary loop

23,

27,

28,

Jufi2

Ta (¥

s, e
Taak l_—j,'l

Teak 3 I_____i-,

Tunk 3 [—‘ |

Tokd
a. Tank |
b. Tank2
. Tank 3

d. Tank 4

hrect costs me@c xed caprtal
consiits of

0 conlingesss

b. ons m@“ he?'ml:a

cosls
equal payments (e.g.. deposil
) made at equal mtervals ol tme

4. perpetuity

b. capital charge factor
. aonuity

d. lTuture worth

The vanables required 1o be known m
correlations used for estimating the horse
power of a centrifugal gas compressor and
hence its cost are

1. inlet pressure

compressor RPM

delivery pressure

volumetne Dow rate at inlet

I.2and 3

| and 3

Zandd

. l.3and4

‘Mylon 667 is so named becanse

a. the aveérnge degree of polymerization
ol the polvmer is 1966

b. the number ol carbon atoms between
lwo nitrogen atoms are 6

¢ the number ol nitrogen sloms between
two carbon atoms are 6

d, the polvmer was first svnthesized in
1966,

]

o6 TR W




9,

3t

The catalvtic converter for conversion of
S0z to SO;3 by contact process should have
feed with 502 content between

a 2—¥W

b 0%

¢ 12—15%

d 20-25%

The composition of fresh feed to the high
temperature high pressure urea autoclave

a excess ligmd ammonia and liquefied
COs

b. excess  liquid  ammomia  and
compressed C0; gas

¢. hguid ammoma  and  excess
compressed COy

d. compressed NH: pas and excess
compressed CO

31

32,

33

The range of values for a constant “K” Lo
vield a stable svstem m the following set
of time dependent differential equations 1s

%‘-zdyl “(4-K) .

%"=J“u ~2y, @
a D<K <7

b, 625< K =11

c. =O<h <6235 @

d =sK=7

—+ @ for the following
for an inibal value of

<R —i=0
172
c. /4
d /8

The equilibrivm data of compenent A
the two phases B and C are given below

X (moles of Admoles of B) | ¥ {miles of Afmales of ©)

1 0.5

] 4135

4al12
The estmate of ¥ for X = 4 by fitting a
quadratic expression of a form Y = mX’
for the above data is

I5.5
16
16.5
17
Mud
=-Vxi+2w’ |
(x.0)=(1/4/2.1) is
a  rotational and incomp
b. rotational and cogfip
c. irrotational and &
d. irrotanonal and incds

The mosyf egral ®omplex  analytical-
l'tumti
=K - 1'¢

0 ulr.y)+i{xy) for
Kd_ ile
The

%" m% +25r=0
will have a solution of the form
{where C, and (' are constants)
(Ey+C)e™
b, Ce™
A g %
d. Ce™+Ce®
37 Find the Laplace transform of the
following mpul function shown m Figure

glement has a v
The m

-»R0 T8

»

|

L
T

differentinl

=

1
n:Iz:x-s;
-1

" l—e"]
(1)
g, B
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40,

41.

5ol )2
(1-¢7) ¢ CO26.39,  COul60,  Oup399,
7 YT H20:15.96, N2:72.06
s1ee) 4, CO=T.60, CON90, 004,75, Nu:85.74
a (1-67)e 43, Heat capacity of air can be approximately

m expressed as C), = 26,693 - 7.365 - 107 T
where C;, 18 in J{mol¥K) and T s in K.

[

6 g of carbon is bumt with an amount of the heat given off by 1 mole ol air when
an containing 18 g oxygen, The product cooled at 1 atmospheric pressure
contains 16,5 g €0 and 2.8 g CO besides SO0°C 1o — 100°C 18
other constituents, What is the degree a .73k
conversion on the basis of disappearance b 1615KT
of the limiting reactant” o 1811k
. y .

= ;;‘:: d. 1833k

: . 44 A solid metallic bk welthing 5 kg has
e an imitial tempera 5 40 kg of
d. 20% water miti

al 25°C" 15 contamed n a

An aqueous solution of 2.45% by weight perfetly nk. The metallic
H2S0; has a specific pravity of LO11. The block _1a [ nto contact with water.
composition expressed in normality is : W come fo equilibriom.
a. 02500 i ; of block matenal s
b 02578 K7 Tgnoring the effect of

: and contraction. and alse the

e 05000 & uity of tank. the total entropy
d. 0.5055 ange mklkg ' K'is
Air al a lemperature of 20°C and 750 mm

a -1.87
Hg presswee has a relative humidity of b, 0.0
What is its percentage humidity? V & 126
pressure of water at 20°C 1 17.5n dl 1'91

1 8038 } ‘
45.  The following heal engine produces power

B 80 of 100,000 kW, The heat engine operates
e 79.62 hetween $00 K and 300 K. it has a thermal
d. 7851 efficiency equal o 50% of that of the
NazSOL10 O crys formed by Camot engine for the same temperatures.
cooling 100 kg §F 30% by weight aqueous The tate at which heat is absorbed from
a:5®,.  The final the hot reservorr i3
solute in the solution a 100,000 KW
of crystals is. b, 160,000 kW
g 200,000 KW
d. 320,000 KW
46. A steam urbime operates with a
S8.63 superheated steam flowing at 1 kg s™. This
A sample of natural gas containing 8% steam is supplied at 41 bar and 300°C, and
Methane (CH.) and the rest Nitrogen (N discharges at 1.01325 bar and 100°C
is burnt with 20%s cxcess air, With 80% of Diata: 41 bar, S00°C
the combustibles producing CO; and the Enthalpy 3443 9kJ kg
remamder going to €O the Ormsal analysis Eatropy. 7.0788 kI ke 'K
in volume percent 15 41 bar 251,870
il C{]:’.ﬁ.zﬁ. 01,56, {]17319]. Enthalpy of saturated steam :m.':ﬂdkg"

Hi0:15.66, Nx:72.60 Entropy of saturuted steam: 6 0583kIkg 'K
I"ll (*{12.1-41 C{JT l.#ﬁ. {-1::4.6"". Hjmﬁ-“: ] U].;:S 'm.l' 1[,“]’{'




Fnthalpy of saturated vapour: 2676 kJ ke
Enthalpy of saturated liguid: 4191 kJ kg
Entropy of saturated vapour: 7.3554 kJ ke 'K’
Entropy of saturated liquid: 1.3069 ki kg K
The maximum power output (in KW will
be

a6l

b, 7679

c. B713

d, 30248

47, At 60°C. vapour pressures of methanol
and water arc 84,562 kPa and 19933 kPPn
respectively. An  agueous solution of
methanol at 60°C exerts a pressure of
39223 kPa;, the liquid phase and vapour
phase mole fractions of methanol are
11686 and 05714 respectively. Activity
coeficient of methanol is
a 1572
b, 19398

¢ 3389

d. 4238

Q.48 - 49 are based on the daila
supplied in the paragraph below

One kg of saturated steam at 100°C
bar is contained in a ngid walled ve
volume 1.673 m”. It cools to 98

pressure 15 0943 bar one k : wiullr vapour
under these conditions has a 17789 m'
48 The amount of water v ndensed (in

*

49, heat ol condensation (kJ ka'')

r these conditions is

1 o40732

. 2676
o, 22063
d 340

S0 A pipe has o porous section of length 1. as
shown in the figure. Velocity at the start of
this section 15 V,, 1f flwd leaks into the
pipe through the porous section at a
volumetnc rate per unit area q (x/'L ), what

Gl 12
will be the axial veloaity in the pipe at any
x?  Assume  imcompressible  one-
dimensional flow re., no gradients in the
radial direcuon
b R A R AR X

Ve b

I IR
X=0 N
—_—iy

51,
i horzontal distance of 130 m and
rarsed o an overhead tank 10 m
above. The pipe 1s smooth with an [.D. of

50 mm, What head (m of water) must the
pump generate at its exit (E) to deliver
water at & ow rate of 0.001 m"s? The
Fannmng fnetion [actor. [is 0.0062

i
=

a, [Om
b. 11 m
¢ 12m
d. 20m

52, Mach the following  dimensionless
numbers with the appropnate o ol
forces

List | { Dimensionless Number )
A, Froude Number

B, Revnolds Number

C. Frigtion factor

D, Musselt NMumber

List IT (Ratio of forces)

b. Sheur force (inertial force




2. Convective heat transfer | conductive
heat transler

i Gravitational foree  viscous foree
4 Tnertial fores  viscons force
5. Inertial force - gravitational foree

Codes

A B C D
o 1 2 5 3
b. 5 4 3 2
c 5 A I 2
d. 3 Bl 5 1

54 are based on the data

supplied In the paragraph below

A bed of spherical particles (sp. gravity 2.5) of
omiform size 1500 pm is 0.5 m in diameter and 0.3
m high. Tn the packed bed stte, the porosity may
be taken as 0.4, Ergun's equation for the above
particle-fluid system (m SIumits) is given below
AP L= 3750101, < 109447077, " (SI Units)

$3. I waler 5 1o be usr:d as the I'hudlrm
medium,  the  minmum  Muadi

veloeity, Vi 18 @
t has a

& 12mms
b. 16mm's
¢ 24mm's
. 2B mms
54 In actual npf:raljnm

height = Tm. What is m:w of the
fuidized bed? ¢
a 02

55, ic fllration q:qu-ntmn 5 given as

-i- I
.-mPr_ =T

where V is volume of the filtrate: A s the
filtration area; a is specific cake resistance,
w 1s viscosity of the filtrate. and C is the
concentration of solids i the feed slurry

In a 20 mm. constant rate filtration, $ m'
of liltrate was obtamed. 1F this iz followed
by a constan! pressure Gltration, how much
more time in minutes will it take for

58.

Tof 12
another 3 m’ of filtrate to be produced?
Negleet filler medium  resistance, Ry
assume incompressible cake
a 10
b, 20

d. 30
A process stream of dilute a

to be heated. Steam eondensa
available For heating purpo

of 10 kg s, Al - 1 sh

axchanger 5 aviy

arrangement 15

a  counterflow  wi & slream om
shell i

b. ll-'[‘ll‘l'n:t:ﬁi slream  on

with process stream on

%} ¢l Mlow with process stream on

o side

mner wall of a funace # at a
t&mw:rntm'a of 00", The composite wall
1 made of two substances, 10 and 20 cm
thick with thermmal conductivitics of 0.03
and 0.1 Wm™C" respectively. The
ambient air 13 at 30°C and the heat transfer
cocificient between the outer surface of
wall and air is 20 W m™ °C", The rate of
heat loss from the outer surface m W m? is
a, 16354

b. 1675

e 1728

d. 175

Steam s 1o be condensed m a shell and
tube heat exchanger: 5 m long with & shell
dmmeter of 1 m. Cooling water & to be
used for removing the heal. Heat transfer:
eocilicient for the cooling waler, whether
on shell side or tube side, s same. The
best. arrangement s

a, vertical heat exchanger with stcam on
tube side

b. vertical heat exchanger with steam on
shell side

¢ horizontal heat exchanger with steam
on tube side

d. horizontal heat exchanger with steam
on shell side




i,

fl.

[ A

A flnd 1 Mlowing inside the inner tube of a

double pipe  heat  exchanger with

diameterd”. For o lxed mass Dow rale,

the tube side heat transler coelficient for

turbulent Now conditions 15 proportional Lo

a 4"

b. d'“}

e d

'lL d-] i

Amr 5 1o be heated by condensing steam.

Two heal exchangers are available: (1) a

shell and tube heat exchanger, and (i) a

finned tube heat exchanger. Tube side heat

transfor area s equal in both cases. The

recommended arrangement 15

o finoned tube heat exchanger with air
inside and steam oulside

b. finned tube heat exchanger with air
outside and steam mside

¢. shell and tube heat exchanger with air
mside mbes and steam shell side

i shell and tube heat exchanger with air
on shell side and steam msnle tubes

For a given ambient air temperature with

increase m the thickness of msulation of

hot cylindrical pipe, the rate of heat |

from the surface would

o decrease

b. increase @
c. first decrease and then i

. first increase and ro
Experiments were :al@u determine
the flux of a gpecies a stagnant

medmm across Maas-lgmd mterface. The
coefficieni based on

en as y = 2X. The flux across
wee (i Ky molm’s) for bulk
centrations of A in gas phase and liguid

as ¥ = 0.4 and x = 0,01, respectively

is

a 36 In*
b, 85 0
e 56107
d 85-10°

25 s being absorbed in a gas absorber
unit, The height of the transfer unit based
on the averall mass transfar coefficient on

64,

i,

67.

Boll2
the gas side is 0.4 m, The equilibrium data
given by v = 1.3 x, The bulk concentration
of Hs5 has 16 be reduced from 0.05 1o
0,001 mole fraction in the gas side, The
height of the tower (in  meters)
comresponding to an operating line given
by y = 5x ¢ 0.007 is
a 20
b 156
& L
d, (.36
The Reynolds Namber q
mereased 100 fold e
film wsed for s :
Assuming penetratid 1s applicable,
the fold-increase mass  transter
coctlicien th@same system 1§

a. 100
b,

i

te drug 18 administered as a sphere
a8 o cube. The amount of drug is the
same m the two tablets, Assummg that the
shape and size do pol miluence the mass
tramsler, the ratio of rale of dissolulion n
water at r = 0 for the cubic to spherical
lablet w
a 054
b, 1.04
e 124
d 1.4
A solid = bemp dned in the lincar drying
rate regime from mosmsture content Xy 1o
X The drving rate s 2zero at X = 0 and
the eritical moisture content s the same as
the initial moisture, Xg The drying time
for M= La/ARc) is
{where Ls: total mass of dry solids, A:
total surface area for dryme. Ro: constant
maximum dryimg rate per unit area, and X:
meisture conlent {in mass ol water/mass of
dry solids)
a4, I‘hﬂ.‘{u—xﬂ
b MiXe/ Xp)
e MIn(Xa Xg)
d MXs In(Xo ' Xg)
The following plot gives the saturated
liumidity (1le) versus Temperature (T)




#.TH

T
Line jormng (HI. T1) and (H2. T2) is the
comstant enthalpy line. Choose the cormect
one from among the alternatives A. B. C
and D
. T1  Dew Point Temp.; T2 - Dry Bulb
Temp.: T3 - Wet Bulb Temp.
b, Tl - Dew Point Temp., T2 - Wet Bulb
Temp; T3 - Dy Bulb Temp,
e. T1 - Wer Bulb Temp.: T2 - Dry Bulb
Temp.. T3 - Dew Paint Temip.
d, T1 - Dy Bulb Temp.: T2 - Wer Bulb
Temp.; T3 - Dew Point Temp.

68, Compound A is extracted from a solution
of A+ B inlo a pure solvent §. A co-
current unit is wsed for the hgud-liguid
extraction, The inlet rate of the solut
contamng A 15 200 moles of B/hr m
the solvent Mow rate 1s 400 moles \
m”. The equilibrium data is rep
Y = 3 X7 where Y is in moles @l A/
of B and X is in moles olgh

The maximum pe e
achieved in the umt 15
. 25%
b. 50%
g T0Pq L 4
d. 90
6. A 14 designed in which an
exn liquid phase first order reaction

A — R is toking place. The
to be provided with a jacket n
ich coolant 18 flowing. Following data

Caw = 5 kenollm' Xu = 0.5 feed
lemperature = reactor lemperature < 400C,
rate constant at 40°0C = 1 man™;, (AH) = <40
klmol, p = 1000 kg:m’ Co =4 JegmCiq
< 107 m'/min (p and C,, are same for the
reactant and product streams) The amount
of heat to be removed 1s

4 23kW

Hall12

b. I kW

g 33kw

d. 4 kW
0. A liquid phase reaction is lo be camed out
under isothermul conditions. The reaclicn
rate as 4 function of conversion has been
determined expenmentally and is shown in
Figure given below., What cho U
reactor or eombination of reac
requare  the mimmum  ove

c. CSTR lollowed by a PFR lullowed by
CSTR.

d. PFR followed by a CSTR followed by
u PFR

conversion
R lollowed by a PFR
K FR [ollowed by u CSTR

Q. T9—7T2 are hasad on the dats

supplied in the paragraph below

The following gas phase reactions are curned out
isothermally in a CSTR

A=2R r=kp, k=20mol (secm'bar)
A=38 rn=kp, k =40mol/(sccm'bar)

otal pressure = L bar, Fa, — 1 mol/sec, feed 5
pure A

7. What is the maximum possible value of
FR (mol/sec)?
n 1/3
b. 12
c. 2%
a2

72 The volume ol a CSTR reguired lor a
fractonal conversion of A equal 1o 0.3 due
Lo the first renction s

g D1




73

74

h 021
c. D275
d 0375

A step input tracer test 15 used to explore
the Mow pattern of flud lhmugh a vessel
ufmmlvnlu:m:eqmlm | m" having a feed
rane url m'/min

U=t *—I i lr-ml [

Identify t'nr mh curve in Gmup | o
stntable flow model from the list given
under Group 2

Group |
A, Curvel

B. Curve?2

Ciroup 2

|. PFR and CSTR in senes

2 CSTR wath dead space

3 PFR m series with a CSTR and dead
space

CSTR

A= B-3

A4 B

A2, B—S

i

Fulfumng mulhu‘mul are
obtained in a basket ed Mow

reactor for a puruus Determine
diffusion aru:l external

En TP &

Spwimgmm (1)
* ol bt
1 g 2
i kv '
1 il E
g pore diffusion control and mass

transfer notl controlling

b.” Both pore diffusion and mass transfer
not controlling

¢ Both pore diffusion and mass transfer
controlling

d Mass transfer controlling

The pressure differential across a vertical

ventunmeter  (shown  an Figure) s

measured with the help of a mercury

manomeler to estimate low rale ol waler

‘&

77.

0ol 12
flowing through it The expression for the
velocity of water at the throat is

t

I-I
- E e =

B &
¢ : 1P P~ p.) A,

2.~ ) Py

IS enfenng o storage tank & a

wre To ond Aow rute Q, and
leaving at o flow rate O and temperature T.
There are negligible heat losses in the
tank. The area of gross section of the tank
15 Ao The model that describes (he
dynamic vanation of water temperature in
the ank with me 15 given as

ﬂth——'—*

NE

=<
a (_J{T-F]—Jh%
b ur.,-nr:m“"—f
c. Q{ﬁ;-?']—ﬁth!
n’(”‘f!

d ”{-"u"‘} i

Find the ultimate gun nnd frequency for a
proportonal controller in the case of a
process having the following transfer
funetion

i |
C,(s)=

(4n 1) (25 1) (x +1)




£ i 1 £ 45
14 714

h = 1:!.’ —ﬂ
0 3

& @=LK =13

& e i 28
8 4

Match the type of comtroller given in

Group 2 that s most swiable for cach

application piven m Group 1

Group 1

A Distillation column bottoms level to be
controlled with bottoms flow

B. Distillstion column pressure Lo be
controlled by manipulating vapor flow
from the top plate

" Flow control of a ligwd from a pump
by positioning the valve in the line

1. Control of temperature of a CSTR with
coolant Aow in the jacket

Group 2
1. Pcontrol
2. P-l contral
3, P-I-D contral
Codes
A B 5
i 1 1 o
b. 2 2 3 3
[ 2 2
i, 2 B
In the case o feed Lorward control
scheme, w Mthe Tollowing i NOT
truc?
€ lo modeling ervors
cope with  unmeasured
Ces
aits  until the effecr of (the

disturhance has been felt by the system
before control action is taken

4. Requires good  knowledge of the
process model

5 Requires wentification of all possible
disturbances and  ther  dwrect
mehsurement

n lamd 3

b. 1and4

80,

\

Q. 0283 are basad on the duia

seppliied in the parmgraph beinw
A process has fixed capital mvestment of Rs, 150
lakhs, working capital Rs. 30 lakhs and salvage
value zero. Annual revenues from sales are Rs.
250 lakhs, manufacturing costs 145 lakhs and
other expenses 10% of the revenue, Assume
projeet life span of 11 vears. tax life of 5 years
and interest rate to be 10 %u. Tax rate is 40 % and
straight line depreciation, i.e. 20% per vear, is
applicable

82

ilol |2
e 2and5
d. 3and 4
Temperature control of an  esothermic
chemieal reaction taking place in o CSTR
is done with the help of cooling water
flowing in a jacket around the reactor, The
type of valve and controller action lo be
recommended are
a. air to open valve with the

direct acting

b. air 1o close valve wit
indireet acting

c ar o open va ; mitroller
indirect acting

d. air 1o close valNQ Wi
direct acting

the controller

, 9,. pdat¥ consideration,  for
€'s Jant have the following
cSWiCnts and salvage values,
= Rs. 40,000, Cgy = Rs. 3,900,
WP, = Rs. S0,000. Cg = Rs.
Using capitalized cost, determine
should be the common life of the
pumps for both 0 be competiive
{economically equivalent), Interest rate is
10% per annum.  Maintenance  and
operational costs are negligible
A, 3 years
b, §vyears
e 6 years
d. 8vears

Discounted value (to present time) of the
profit before tax (for the total plant life

pertod) m rupees 1s
a. 228 lakhs
b. 400 lakhs
¢ 520 lakhs




BS.

. 660 Takhs

Discounted value of the depreciation
benefit over the tax hife m rupees

8. 12 lakhs

b, 24 laths

¢ 46 lakhs

d. 6l lakhs

In distillation column sizing calculations
by short cut methods, mateh the following

A Underwood’s Equation

. Fenske's Equation
Gilliland's Equation

- Vapour veloeity at flooding
Number of real travs
Column diameter
Mintmum number of 1deal rays
Actual number of ideal trays
Mimimum reflux ratio
Tray efficiency

Codes.

T R O s B

W LR R e g
i kA Wo

o o=
KON WS

i
b.
e
d. 4

Identify the proup i whi
polymers mentioned can be_us

fibers

i Butadiene  copol amides,
Trrea aldehvdes
b Cellulose valiv oly maprene,

Polyethy, *
atives,  Polvamides.
Polyvinylehloride,
erred  reacting  system  for
won of o-=xylene to  phithalic
dride 15
. jacketed higuid phase CSTR

b, jacketed steam heated multitubular
reachor

¢ multtubular reactor with cooling

d. mulustage multitubular reactor with
mnierstage conling

Q. B7-

87.

89,

a0,

i2af I
B8 match the liama s Group |
with the ltems In Greap 2

Maitch the Groups
Giroup 1

A, Caleium ammonium nitrate
B. CaCly- NaCl liguor
Giroup 2

1. Fertilizer industry

2, Paper and Pulp industry

3. Soda ash industry
Codes;

TPetroleum refiming
L Sugar factory
Cides

6 A-T,€-32

bh. A-2B-1
W) Y o

d B-2C-1

In a refinery, petroleum onude s
[roctionated inlo pas fraction. light ends.
miermediate distillates, heavy distillates,
residues and by products. The group ol
products mcluding gas oil. diesel oil and
heavy fuel oil belongs to the fraction

4, heavy distillates

b, intermediate distillates

e light ends

d. residucs

The order of preference for feedsiock 1o a

catalytic reformer is

a. catalytic naphtha - cokmg naphtha
virgin naphtha

b, cokmg naphtha - viegm naphtha
catalytic naphtha

¢ wvirgin paphtha - catalytic naphtha
coking naphtha

d. virgin naphtha - coking naphtha
catalytic naphtha






