
Salculate the standard heat of reaction ~Hr of the following:
C2HSOH(1) + CH3COOH(1) = C2HsOOCCH3(1) + H20(1)

feats of combustion are as follows:
C2HSOH ~Hc = - 326,700 cal
CH3COOH ~Hc = - 208,340 cal
C2HsOOCCH3 ~Hc = - 538,760 cal

arbon monoxide at 200° C is burned under atmospheric pressure with dry
r at 500° C in 90% excess of that theoretically required. The products of
irnbustion leave the reaction chamber at 1000° C. Calculate the heat
rolved in the reaction chamber in kilo calories per kilogram mole of CO
irned assuming complete combustion. (The mean specific hear of CO, air,
)2, 02 and N2 are 7.017, 7.225, 11.92, 7.941 and 7.507 kcal/kg-moles
spectively.)

moles of liquid air is stored in a vessel at atmospheric pressure. Heat
ks through the vessel walls so that vaporization occurs. Under these
iditions the relative volatility of N2 to O2 may be taken as constant at 2: 1.
,culate the moles of liquid left in the vessel, when the residual liquid
position is 50 mole % nitrogen and 50 mole % oxygen.

en 1.0g of naphthalene (CIOH8) is burned in an oxygen-bomb
irimeter, with all water formed during the combustion of the naphthalene
ig condensed, 40.28 kJ are evolved at 25° C. Calculate the gross heating
Ie and the net heating value of naphthalene at constant pressure and 25°
be latent heat of vaporization of water at 25° C is 44.05 kJ/g-mole.
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Group -A
(Multiple Choice Type Questions)

dlecorrec,t alternatives for thdollowing:,
sUetming refers to screening a feed of size-range

rJIIfe4 mesh (b) 4 mesh-48 mesh
IbeloW 48 mesh (d) none of these.
I "
,·.t

10 x 1=10

•••• of sphericity for cube is
12 (b) 1 (c) 1.75 (d) 0,65.

eaergy mill is a
ler.her

~)_ftne grinder

(b) Grinder
(d) None of these.

(b) Impactors
(d) None of these.

r Is called clarifier when the desired product is
~)_ntrated sludge (b) Suspended slurry
!e) liquid (d) Both a and b.

on with froth floatation, pine oil is a
er (b) Modifier
or (d) None of these.

the unit of filter medium resistance?
Cb) rrr! (c) m-2 (d) None of these
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Calculate the stand
C2HsOH(1) +

Heats of combustio
C2HSOH
CH3COOH
C2HsOOCCH3

'Carbon monoxide
air at 5000 C in 9
combustion leave
evolved in the rea
burned assuming c
C02, 02 and N2
respectively.)

'ech/CHE/Odd/Sem-3

[lx) Effect of system geometry in agitated vessels is expressed in the form Of
(a) Power number (b) Flow number
(c) Shape factors (d) Froude number.

rd 5EM ICHEN 2101/2015 .
f/3 '1\ ith a neat diagram.

'nciple of actiOli of a fluid energy rru w (6) + (4+2) :: 12
fl"IP the pn
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50 moles of liqui
leaks through the
conditions the rela
Calculate the mol
composition is 50

When 1.0g of
calorimeter, with a
being condensed,
value and the net
:. The latent heat

Group-D
, I' the' operation of an

_ f and hindered settling. Exp am .
tiate between ree

~P r with a neat diagram.
v~..dato . f rt particles from
tfJ••- . d f r the separatIOn 0 qua z d

.......ullc classifier is bemg .use °d'f s The specific gravities of quartz an
bY-particles under free setthng con I Ion:. Imixture has a size range from

..•• re 265 and 7.5 respectively. The ongma tz pure galEma and a mixed
~ a . f ti pure quar , . d•••..:...2 to 0.0025 cm. Three rac IOn.s- f the two materials in the rruxe
~ . d What are the Size ranges 0

2.(a) Define mesh number. What are the utilities of screening? Name three d' - are obtame . ( +4) + 6:: 12
standard sets of screens. [radIII'7 2

. . vortex formation during agitation
are the different methods of preve~ting what are the different types of

n With respect to flow-pattel ns,:::!~S7Give examples of each type.
'---.-:..:.:...:..::.:=-""''---'-----'------'------'--~_=_L-__J .' 6 blade turbine impeller 10~ I~m

(1+2+3)+6 A plant vessel (305 mm] IS aglta.ted o~y~ending time of two miscible h~U1ds
r. When the Reynolds number ISlmj, of liquid. What power input WIll be

3.(a) For transportation of hot, lumpy materials which type of conveyor is prere 15 Th power required is 0.4 kwl (7
Explain the action of a screw conveyor with a neat diagram. Is S'd toegivesame blending time in a 1830 rnm vesse . (3+3) + 6 :: rz

(x) For laminar now of filtrate through the cake deposited on septum, Whl
following will be valid? . . C\
(a) Kozeny- Carman equation (b) Ergun equation
(c) Burke Plummer equation (d) None of these.

G'roup- B

(b)

. 25 37.5 62.5 75

2

Group- E
(c) What are' the advantages of pneumatic conveyors over mechanical com

Explain the working principle of a dilute phase pressure system with a
diagram.

Group- C

are the drivi ng forces of filtration?

are the main objectives of filter aid and washing of filter cake?

lble and incompressible cakes?
Is the main difference between compressl

drum vacuum filter with the'help of
the principle and operation of a rotary

diagram. 2 + 3 + 2 + 5 :: 12

I . compressible filtere uatlon over t re m
ve the total pressure ~r~~ve :eir usual meaning)
where A, \1, n, 6P, Rm,c, t,

d 6P for superlight CaC03 has been
following relation between a an
Ined: . (AP) 0.86]where 6P is in kg/m2,

a=7.8><1010[1+4.36><104U ,

4.(a) A material is crushed in a jaw crusher and the average size of the pa .
reduced from 5 cm to 1 cm with energy consumption of 1.32><104J/kg. What
be the consumption of energy to crush the same material from 7.5 cm to 25
assuming i) Rittinger's law iI) Kick's law?

(b) Differentiate between open-circuit and closed-circuit grinding operation II

diagram. Define work index.
(3+3) + (4+Zr

In a ball mill of 2000 mm diameter, 100 mm steel balls are being us~
crushing. Presently the mill runs at 15 rprn. At what speed will the mill h3

i
run if 100 mm balls are replaced by 50 mm balls, all other conditions reJ11a

same? .

5.(a)
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ilate the stand
:2HsOH(1) + C
; of combustio
:2HSOH
:H3COOH
:2HsOOCCH3
in monoxide
5000 C in 90

ustion leave
ed in the rea
d assuming c
O2 and N2

.tively.)

rles of liqui
through the
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late the mol
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A slurry of thla ISmaterial giving 15k
tf ~onftant pressure drop of 50 k g of cake solid/m

3
of flitrats l t

R11:Sludge and the filter cloth to ~/cm2 and a temperature of 2001~ EO be 01
A m r- .2><1010m-', e used gave a value of . xperl

. plate and frame filter Is "to be
g~ve 2000 lit of filtrate in 1 hr T~sed. Calculate the total no of f
o one frame is 300 cm2. . e viscosity of the water at 200~~es req~', IS 1cp anq
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Figures out of the right margin indicate fu/l marks.

Candidates are required to answer Group A and
~ from Group B to E. taking at least one from each group.

are required to giVe answer in their own words as far as practicable. ITA

Group-A
(Multiple Choice Type Questions)

Choosethe correct alternatives for the following: 10 x 1=10
'!be

ratiO
of inertial forces to gravitational forces is called ---------- number

(a) frOude (b) Euler (c) Reynolds (d) Mach.
aSj

'!be-------------- is measured by piezometric opening.
(a) DynamiCpressure (b) Static pressure
(c) Totalpressure (d) Point pressure

Foranideal fluid the Reynolds number is
[a) infinity (b) zero (c) one

(d) 2100.

IForturbulent flow of the Newtonian fluid in a circular cross-section pipe, the ratio

ofmaximumto average fluid velocity is
[alO.5 (b) 1 (c) 0.66 (d) < 0.5. e
~velocity profile for a Bingham plastic fluid flowing in laminar conditions in a

Plpeis
(a)Flat (b) Parabolic
~%Flat near the wall and parabolic in the middle

Parabolic near the wall and flat in the middle.

~ ope.ration of a venturi meter is based on
(~~~nable flow area (b) Pressure at a stagnation point

essure drop across a nozzle [d] None of the above.

q1\e~,"g, velocitydudng P""u" driv,n laminarflowthrougha "dangular

{ll el is{C} Yz maximum velocity (b) 2/3 maximum velocity
1/3 maximum velocity (d) % maximum velocity.
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