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oA reversible compression of T ool of an sdeal gas oo pistonsevhinder device resalls oo

pressure mercase rony 1 obar we Fand o temperature wcrease Trome SO0 R S0l K1 he

path {ollowed by the gas during compression 1s given by

PN = ponetan g

and the molar heat capacaty of the pas s given by

CoAR=35+05<107T |7 = K]

[etermune the final pressure, the beat ransferred and the work doog on the surrounding

during the process.

(16%)

2 oAnadeal gas, Ca=(7 208, 15 heated i a steady-flow heal exchanger from 70°C 10 19070 by

streams are the same, and the heat
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anuther stream of the same i

eit; gas which enters at 32000 The Now rates of the two

osses Trom the exchanger are nealipible.

() Caleolate the molar cntropy changes of the two gas streams for both parallel and

couwntercurrent ftlow in the exchanger.,

(by What is A5, 10 each case?

{18%)
3. The excess Gibbs energy of a binacy hguid mixtere ar Pand P is given by
G = {ax, + b, Jx x,
RT
[erive the expressions for loy, and oy, for the given T and P
(r,and yy o activity coethelents)
(16%)

L) Ancioventor claims 1o have developed a power cycle capable of delivering a
el work cutput of 4100k) 1or an energy mput by heat ransfer of 1000 kI The
system undergoing the cyele receives the beat transfer from hot Hascs af A
temperature of 300 K and discharzes energy by hear transfer to the atmosphere
al 200 K Evaluate the claio. {89%)
(bi A house requires 5« 107 By per day 1o maintain its lemperature at 70 ®1 when
Lhe cutside emperature 15 50 °F 15 o heat pump eyele (sunilar o a relvigeration
crebed s used wosupply the enerey, determine the minimum Uweoreticn! work Inpul
tor one day of operation, i B, {8%)
Sleam enters an adiabatic webine steadily at 3 MPa and 400 °C and discharges
SRR T the actual discharging wmperature is found 1o be 100 LU determine
e fisentropiel elficiency ol the tarbine (B 1 the power output of the turbine is
2000 ks determine the mass Tow rate of the steam Howing through the turbine
{20%%)
sleamh properiics
3 MPu, 400 = superheated, 11

H1 e,

3231 klikg, § =692 k)ikg K)
PP 34 Rk, 8™ = 109 Kikg K)
D= 2640 Klikg, 8Y = 739 kiikp K}
U RPa, L0020 superheated, 1 = 2683 klike, S = 7.70 Ik K)

SOCR o snration, s

Derive the entropy change of mixing i erms of the mole fractions for ideal pases

At termperitire st pressore. Acstecam ol oirocen owing at the rate of 2

nafs o istreion ol hvdrogen Mowing at the rate of 005 kp/s mix adiabatically

stescdy-How process. e pases are assemed ideal. whal is the rate wl enlropy

Ry
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Increase as o resull ol the process™?
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