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A - B. E. Sem V1 {Chein.) Examination
J y ll : Chgm. Engg. Thermodynamics-il B
| Friday, 1st June, 2007] Time : 3 Hours

; Max. Marks : 100
Instruciions : (1) Answer to the two sections musi be written in scparate answer books.
(2) All notations have conventional mganing. \

(3} Assumc suitable data if requure. T - i
(4) Figures to the rigiit indicate full marks, (\h\' NNES ) 1.
(5) Use of K-Charis is allowed. : - . —
SECTION-1 SRR '
l _Answer the following -

éa’)/ A systen comprised of tour parthés has four energy levels with relative 10
e - - —energy levels of 0. 1. 2, 3. The total epergy of the system is 4 and the

degeneracy of the four levels is 4, 4, 3, 3 recpectively. Determine the
thermodynamic probability for each of the possible distiibutiviis assuming
Boltzmann’s statistics.

(b) A retinery pas contains 10% methane, 10% cthylene, 20% propylene, 08
35% propane and 25% of n-butane by volume. It is to be compressed and
liquefied in water—cooled condenser. If the minimum temperature
attainable in the condenser is 20 °C, to what pressure should the stream be
compressed to achieve the total condensation?

\/ For A and B are miscible liquids, 16

G/RT O‘M)(v AGQ\)g:-lOOOJ

—

A o B
Calcuiate, )
. Equilibnium constant *K” and Equilibrium composition of A and B.
2. if system is assumed ideal, calculate the error in equilibrium
composition of A.
CR
2 Attempt tire following 16
Xa) Write in brief on vanous methods for evaluating the equilibrium constant )
[{b) Derive the relationship between Equilibrium constant and standard Gibbs free
energy change. ~bG:- T L ie
3 (@~-Attempt any two short notes of the fo /loxx ing 10
Group Contribution Methods.
\(‘;Z. Equilibrium conversion charts. =~
Area tests. .~ - )
(h) A_ttempt any one short notes of the following 06
i Van't Hoff equilibrium box. -

\QJ T-x,y diagram for partially miscible systern.
SECTION -IT

4, Answer the following

W}’ Discuss the various methods to c\:g)i.am the mgacny and fugacity OR
ceefficient of pure component? ~

[T TP T

_ \ Q)/\a Estimate the fugacity of 1sobutylcne as a gas at 280°C and 20 bar. 19
" - 'The required property values for pure isobmtylene are: ¢
VA —

A} ]
t\ \ 5? ® Tc 'PC
0.194 |4179K 14000 bar (PTO.
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“equilibrium at temperature T. The overall mole fraction of 1 in the system

~~

-7

5 (a) Prepare plots of (f vs. P) and of ( ? s P) for isobutane at 40 °C for the (8

pressure range ft6m 0 to 10 bar.
At 40 °C the vapor pressure of isobutane is 5.28 bar.
Data: The molar volume of saturated liquid is given by Rackett equation.

. . 12857
e _ 7 0-T)
i =y 7!

The required property values for pure isobutane:

| @ T,

C pc A ?VC
| 0.181 [#08.1 K

Z;
3648 bar |262.7cm /mol 0282 1. -

Writc a brief note on retrograde condensation and its application® 08

' ' TOR :
Write a brief note on Margules equation and Wilson equatioh used for 08
non-idesi solutions. -
Outiine the method to evaluate the bubble temperature and dew point .03
temperature for system exhibiting VLE for ideal and nonideal systems.

EY

Answer the following
Perry (1ablel3-1) quotes the following T-x.v data for Acetene (1),and 16
methanol (2) at 101.3 kPa tota) pressure. Estimate the Van Laar constanis

/\n and A;g]. 7

T/ ‘f_(f Xy

s " 0.0
0.391
C.150
0.288

0.401

56.22 #mq_:sm

=
e

i
5.0
0.177
0.312
0412
0.505
0.579

i 4
G.578 0.631
. 0.687 0.707
-~ Q.756 0.760
= 0.840 0.529
-.0.895 0.830
-0.954 0.946
T 1.0060 1.000
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- OR
A binary system of 1 and 2 consists of vapor 2nd liquid phases in 16
is 0.6 for which P;u 32.27kPa, Page= 73.14kPa and G5/ RT = 0.95 x;x,.
Ma.kmg relevant assumptions, determine the range_cof the pressures for .
which the systerm cxist.as hases at given emperatire T and overall
M- Also determine ihe pressuie and the composition of the

A

SZoouope at tempersiure T, if formed.


http://www.howtoexam.com

-

http://www.howtoexantcom

P.T. O.

& & \
& - “ - w, P uw v 5 @ . S
[STETU TR IR SN B NS SRS W a0 S8 U N e .t‘Pr,r_.r.-._..rrL‘rpL.‘.PxF»...LLWLFrrr.‘r.A..r%L. S T TN S S N VT S S U U UH N U W I U A S G Y S|
0 , :
; ' ; J. Wy vedwey

% 'sUBlUAG-U

suejLIUOS]
alning-u

augNqos),
-3

: ) - =t b“cm‘._Eo.&
‘Wﬂ\m..mim\.mw. o

S - < BUEBLIT

Noses

@y ap M

I u!(,...-r..vrl..r&tsr et

» L ovwm o~ o o - o e 1 -
o . S URPS —
2 ﬂ‘- [TVt YU SR MO L.. 1 J B i e o ,.)...Mr‘. ‘U LQUoAg -
.. e st [ L) Y 3
. T LI Sttt ARt Mt et I el 1A0R AR J M Qe ’
13 v LN e~ 9 W - ~ ‘e n =
gl . .
- .
j ' i
\
: |
T T e P aup
o < . T —— ey erenpe )v\w. wiep
;. ~ 2 vy 2 . =] i 2 A d nw_ -Muqipvj‘a’l—flﬂi\—l‘jdll\‘ﬁ.\ rqnw
- =4 [t wy ~ ¥

N

BgY, "@9INSS0Id

LANRINE I S SO I Hﬁj‘i.q}qjj?qﬁggj%

T T ., .
. ST I T T T T R T T R T T
232 o) & 3 8 8 8 2 38 §a b < o o o o
= b & o~ e > el @ o~ @ ™ < = 2 MW m_ 2 Nw
- o ©3 - ¥l I
) \
S
£ oo
= o
=

ylow wemperature

hydrocarbons

B

[XPP
[R5

(@) De Piiezar ¢l

Figute

Qolledfe sEFYRE i wmamairetion. question >pap_ers for all subjects and branches v

]}

C ——

B T 0 LU T RO S

T A —— v — e


http://www.howtoexam.com

S |

http://www.howtoexam.dom

o,
<> o
&
ls

.."::m::
Y

! A

w »O -
~ )

«w
Ll WL g
Q.

D O - 3
woa oo G e T N ) L
W»W‘\.»WL.L‘)L'_ oy ] L I D 2. w g en w& o 3 -2
L o s R S T G N WO ¥ R AR R A TN LR WS ..».L..nn_.nrr._wnr.wm«.l. SRTUI CUVOS TIU VR
Lol e Al N w . u fon By
- o~ - L Y —[2)
£ z %N»ﬂr X J. \_x.rﬂuvmﬁ.u.ﬂv_/_...,,,ﬂ». .w. mﬂ.. Fumwu. Yapkmd 0 !
et I ~—pr Y, ey
v =TT Y J L] e At nal i SR M o~ Biuado
R B e Y e N me RETTITETTTET, R L 8 _gglg R ¥
- o T VY » .o : A - oo 2 G - 3 - Fhu
Mmlw..mism!t.iiL L2 LI T F gemy e gdr T2 T % Tl OUEING.y
. . . sy )
A% Sn ARLIRN N Mt | T T . o R e MM DR | N “ ugy: :
s N G R M A v e S RVt
~ T mw.u—. » D .9“7.5. o ,ﬂm._} —
1 = : L T R R, Tl dUrdosy
T T T L
Sqe o h oA Aueidon
/ .
tl\.r‘.iﬁ..tll.'ﬂ 1 Tl GCﬂcum
ji}}rw‘;i—*\ .
v S pe—
.._...v K @ oczisw
L} H -
A B I
i
[
m./ O_v.lJEJ\th.n.«bq(tt..q.\,....AJ(O e
w
¥ 30:@505

JJ!JJJJI.HJ By .mk:mmm...a

i i Yol

p :::.ﬂ . G

. 8 8 g o ARARLEL) 323k, vt S
M- 1~ 8 L?Jﬂ,.‘duz.jg

* AT sk [ : u. ek ~
N T 8 §8sg o
Nl I g

(b)

= ASTPeray,

-
H

values for hydroca.rsrw hizg:
v8, g

el chan= K-

(&) De Prieg;

Figure

T «,..__
{
R EEIE S 2ok 7 35

-

College séfﬁeste'r e}iamination_quéstioh papers for all sUbjects énd branches

¢



http://www.howtoexam.com

