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Tle figures ln tlre mangln lndlcate
full nurlcs for the questlons.

Answer ang frrE qtestions

l. (a) A fresh cxtracted juicc containing 1O
u.rt %o solids is fed into an vacuum
evaporator. In the cvaporator, water is
rcmovcd and the solid content is
increascd to 60 wt.Vo solids. Calculatc
the amount of outlet stream of
concentratcd juice and water for l00O
kg/ hr of juicc cntcring into the
cvaporator. 4

(b) In a process producing KIVO. salt, l0O0
kg./hr of a feed solution containing l5
wt,o/o of KiVOa is fcd to an evaporator,
which evaporates somc watcr at SOOk
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to produce a 4Sutt.o/o KffOa solution.
This is thcn fed into a cry"stal lizpr at
3OOk, whcre crystals containing 95
utt.o/o KNOy are removed. The satuiatcd
solution containing 35 utt.o/o KffOa is
recycled to the evaporator. Calcute"the
amount of recycle stream R in Kg/hr
and the product stream of Crystals p
in Kg,/hr. 6

(c) Explain the concept of convectivc
momentum transport. lO

2. (a) Deline Newtonian and Non-Newtonian
fluids. 4

Explain the various types of Non_
Ncwtonian fluids along with the graph
showing thc flow types. 8

Explain the Newton,s law of viscositv.-8

Explain thc time smoothed equations
of change for incompressible fluids.

l3

h)

(c)

(a)

(b)

(a)

3.

Writc abbut the shell
balances.

momentum
7

4. Write down the derivation of equations
of momentum transfer.

I
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I't H Considcr a lluid is flowing through
two plates, in which the distance
bctwecn two platcs is Au= O.6qn,

AV.= 2ocm/s with thc viscosity of
O.O254g/cm.s. Calculate the shear
strcss and the velocity gradient or shear

5.

rate.

(a) Writc short notes on :

O.2out/(mk).

(t) Fourier's law of heat conduction
(it) Thcrmal conductivity.

Derive the equations for thc heat
conduction through a hallow cylinder
and a hollow sphcrc. tO

Dcrive the equation for Log Mcan
Tcmpcraturc Differencc (LMTD). lO
Dctermine thc steady state hcat
transfer ratc per unit area through an
8O mm thick slab with its two -faces

maintaincd at uniform temperaturcs
of 3o0lc and 340k rcspectively. The
thcrmal conductivity of the mattrial is

4

4+6

(b)

(a)

(b)

6.

(c) A cold storage room is constructed of
an inner laycr of lsmm of pinc, a
middlc layer of L2O mm of cork board
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and an outer 75 mm of concretc. Thc
wall surface temperature in 25Ok insidc
the cold room and 3OOk outside surface
of concrete. Conductivity values for
pine, O.l5l; for cork board, O.O433;
and for concrete; O.762ut/mk.
Calculate the heat loss in W for Im2.

6

Write about Fick's law for molecular
diffusion. 7

What do you mean by convective mass
transfer coefficicnt ? 3

Write short notes on thc diffusion of
gases A and B plus convection. lO

4

o

(a)

(b)

(c)

7.
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