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Q.P.Code No.; 5708 !,
(3 Hours)

[Total Marks :80 | i
Note: 1. Question No: one is compulsory,

2. Atiempt any three out of remaining five questions.
3. In ail four questions to be attempted. '

4. Figures in brackets on ri ght hand side indicate full marks.

|
3. Assuine suitable date if needed and justify the same. i
I
Qla. Write short notes on Thermodynamic equilibrium. . 7 (G5) |
b. Write short notes on Gibbs Duhem Equation. | Y (05)
c. Explain Vandervaal’s equation. T (05)
d. Expalin properties of refr: gerants, (05)
Q2a. For binary solution the activity coefficient of component] is Iny; = ‘Ax;_z, where A is
constarnt, x, _is mcle fraction of ccriponent 2, Obtain an expression for activity coeifictent of
component 2 in the same sclution.

b. What are azcotropes? What is the effect of pressure on the azeetrepic composition?  (06)
c. Derive the relationship between the mol

0y

reaction aind the extent of the reaction.

|

(07) f?

(23a. Show that the fugacity of a gas obeying the Vanderwzal’s equaticn of state is given by: i
5 2 RT N ?

h’]f== - < +ln-——~——-— y |

- .\ (10)
v—0 RTV v —b |

0. Describe the procedure to {ind the pariial molar properties using the graphicai method. (i0)

Q4a..A gas mixfure containing 25% CO, 553":1‘:--5"-['2 and 20% inert gas

synthesis. The gases issue from the catalyst chamber in chemical e

the reaction: COy, + 2Hy) — CH;QE;Q’ at pressure of 300 bar and temperature of 625K,

Assume that the equilibrium mixture forms an ideal solution and k; and k, are 4.9x10"° and
0.35 respectively. What is the percent conversion of CO?

is to be used for methano;
quilibrium with respect to

(10)
b. For a ‘binary system of compdnents A and B the activity coefficient are given by the
relation Iny; = 09761%g%" The vapor phase data in  bars are given by
' 2866.6 0 3667.7 .« . G :
" =9.7312] -8 ; Ilnp, =12.0586 - — tis in "C. Does this system
np, iraire o [ +726.18 i

, ~ TV pm . .. :
{ora an azeotrope sl 71,7°C? 17 s¢ ai what composition?

(10) -
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QSa. A vapour compression refrigeration unit

746.6kpa. The fluid leaving the evaporator is saturated vapour and leaves the condenser at

303k. Calculate: (1) Refrigeration effect. (1) Power required. (iii) COP. (iv) mass flow of
refrigerant for refrigeration Capacity of 4 Ta

using Freon-12 operates between I51kpa and

ns of refrigeration. Properties of Freon- 12: ]
—Oskea | T T Vil Hulkiikg | Hvkl/kg T Entropy ki/ke’k |
151 253 0:093 | W81 | 7963 | 07123
746.6 303 1 00236 | 64.97 b 20110 -} 0.6903
L (12)
b. What is standard heat of reaction and derive an expression for effect of temperature on
standard heat of reaction? ' (08)
Q6. Attempt the following questions :
a. Explain vapour absorption refrigeration cycle with neat sketch. (10)
i b. Explain variaus methods. to determine lhcrmodyn.amic critical vroperties with appropriate
; cquations. _ (10)

MD-Con. 10170-15.



