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1. Question No 11is compulsory
2. Attempt any three questions from the remaining five questions |

3- * Assume suitable data wherever necessary

% Figures to the right indicate full marks.

- Discuss in brief estimation methods for critical properties 05
h  Wrile short note ca entropy change of mixing. 0S5

f.c. - Prove that chemical potential as criteria for phasc equilibrium. | 05
'd-- Write short note on Vapor Compression Refr1 geration Cycle. 8 05

£~ For synthesis of Ammonia stichometric amount of N & H, are sent 10 a rector. . 10
&> where the following reaction occurs. Nag) + 3Hye —> 2NHag: Equilibrium

£ constant for reaction at 675K is 2x 107, - 4

= Determine: - i. Percentage conversion of Nz to NH; at 675 K wad 20 bar.
< -ji. Percentage conversion of N; to NH3 at 675 X and 200 ]3;?1}*’ “

58 | | -
*=b- FEnthalpy at 300K zand 1 bar of a binary mixture i3 > ) ¢ | 10
H= 400 X, + 600 Xzt Xl X, {40 X +20X+) ' .
2> - Where Hisin J/mole for stated temperature and pressure. Obtain expression. for
=~ H, and H in terms of Xi. l & O
e - :
~a - Water(1) — Hydrazine(2) system forms an azeotrope coptaining 58.5 mole % 10

1:ulate the equilibrium vapor composition

EL. Hydrazine at 393 K and 101.3kPa. Cax

E;"ih:_:;'r‘ . I - g e - - ayw
—-- - for a solution ccntaining 20 % mcl-hydrazine. The relative volatility of water

= with reference t0 hydrazine is 1.C-and may he assumed to remain constant in
£~ temperature range involved..The vapor pressure of ‘hydrazine at 393K 1s

= 124.76kPa. Use Vanlaar sqiziion.

l..i:r:'_:

— T . .

=1 . & . . - -

=b- 20 moles of Nitrogen 1S mixed with 20 moles of Oxygen. This process 1S carried 10
= out at atmospheric temperature and pressure. ‘The gases can be assumed to be
rro o ideai, © ind the Gitos freé cacrgy of the resulting mixture? The value of Cp'is’

"Ei':— 29.1 kJ/kmol-K.

o . B

c2. The following equations have been proposed 0 represent the activity coefficieat 10

2" data for » system at a fixed temperature and pressure.
B Yy, Xl 2 - |
w2 1nry; = Axz” + Bxp (3x1 —¥2)

L I = - 2 2 *
Yoz °T AXi + Bxi (}Cl - 31{2)
el doos the system satisfy ‘Gibbs Duhem
oz (FE -

equation? Determine the expression for

RT for the system. J
[ TURN OVER ]
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b
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Calculate the enthal

(o) Cwen(Q fae
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b

The vapor compressiow unit using Freop — 12 opeiated betweep 151 kPa and 746
Pa. The fluid leaving the evaporatoy is Saturated vapor and leaves the condenser

at 303 K. Calculate: a. Refrigeration effect. 1. Power required. ¢. Coefficient of
petfermance, |

P, kPa [T, K Vim'/kg  Enthalpy(kJ/Kg) Entropy - of

_ H, H, vapor(kJ/kg.K)
151 253 0.1093 - [17.81 179.62 0.7123

| 746.6 © | 303 1 0.0236 64.77 201.10 , 0.670_3____

Cov = 0.74 ki/kg X |

—

The vapor pressures of acetone(l) and acetonitrile(2) can be .evalﬁaiiesi -b;y' the

- Antoine equations- ;
In P, = 14.5463 - 2940.46/(T - 35.93) ok
In P, = 14.2724 ~ 2945 47/(T — 49.15)

'S

where T is in K and P is in kPa. Assuming that the solution 6rmed oy these are
ideal, csiculate- Ny A

1) ° xjardy, at327 K and 65 kPa.

il) T and y, at 65 kP2 and Xi=04

i)  Tand x, at 65 kB¢ ond Y

iv) Pandy, at 327K arix, =04

Describe the graphical method fo; determination of partial molzar properties.
Define excess property. Under what cirewy;

=stances the property change of mixing
and excess propertics are 1dentical? :
UNIQUAC equation

wing data: AH, =
. Cp(ice}': 37 .G J/K.mol . Cp(water)=7531J/Kmﬁl
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