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PART C— (1 x 16 = 16 marks)

Two vessels, A and B, both containing nitrogen, are connected by a valve
which is ‘opened to allow the contents to mix and achieve an equilibrium

tempexatule of 27°C. Before mixing in vessel A has pressure 1.5 MPa,
temperature 50°C, contents 0.5 kg mole and vessel B has pressure
0.6 MPa, temperature 20°C, contents 2.5 kg mole. Compute the final
equilibrium pressure, and the amount of heat transforred to the
swroundings. If the vessel is pelfectly insulated, calculate the final
temperature and - pressure  which would have been reached.

Take y=14. -~ . (19,

Or -

An air-water vapour mixture enters an air-conditioning unit at a

~pressure of 1.0 bar. 38°C DBT, dnd a relative humidity of 76%. The mass
-of .dry -air “entering is "1 ki/s. The air-vapour: mixture leaves the

- air- condltlomng unit -at 10 bar, 18°C, 85% relative humldlty The __
'm01stu1e condensed leaves at 18°C. :Sketch  the process in the -

s . psychrometmc chart and dete1 mine the heat transfer rate for the process. =
| e as):
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"PART A — (10 x 2 20 malks)
1. Deffelentlate between Intenswe and Dxtenswa pmpertles
2. State the zeloth law of thellnodynantlcs E
3. 7 Defme entropy- of 'a'ﬁere subeteece. =
( s 4 What is ii‘revefsibility.'-ofa proce-ss?

~.B. = Write ashort note on Mollier chart,
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, 6. List the advantag’es in sup_Erheating of steam,

7. State the assumptlons made in der1v1ng 1deal gas equatlon usmg the kinetic -
: them y of gases, ' :

‘8., What is Clausius-Claperyon equation?

9. Identify the 1elat10nshlp between the paltlal p1essmes of the consmtuents in-
. gas lantllleS ' '

10.  How will you define Psychrometrics? - -




11.

' 12.

| ®)

PART B — (5 x 13 = 65 marks)

The gas expanding in the combuetmn space of a leelplocatmg engine has
an initial pressure of 50 bar and an initial temperature of 1623°C.

~The initial volume is-50000 mm %and the gas expands through a volume
-ratio of 20 according to the law le 2% = constant. Calculate '

(i)  the work transfer and

(i) heat transfer in’ the expansmn p1ocess Take R=270J/kgK and
‘ CV—SOOJ/kgK . - } T (13) .

. 'Or

~The power output of an adlabatlc steam tu1 bme 1e 5 MW, and the state of -

_'_.__:steam entering the turbine is; pressure 2 ‘MPa; Tempe1at1ue 400°C;

“velocity -50 m/fs; elevatmn 10m “The -state of the ‘steam leavlng the
thrbine is: plessme 15 kPa dlyness f1act10n 09 velomty 180 m/s =

__elevatu)n 6 m. Detenmne

o '(i) . the change in enthalpy, _kmetlc enelgy and potent1al enelgy

@

:(11) the work done pe1 umt mass of the steam ﬂowmg thlough the .: .

turbme e

' -(111) the mass ﬂew rate of the steam _. - ._ A e e (13)

A Carnot heat engine dlaws heat from a resewmr at temperatme 600 K _ '
- and 1e]ects heat fo anothe1 reservoir .at tempelature T;. The Carnot

~forward cycle engine drives a Camot reversed cycle engme or Carnot

“refrigerator which absorbs heat from reservoir at temperature 300 Kand o
_1e]ects heat to a reselvon at tempe1 atule -T3 R detenmne e

@) The tempelatuxe T, such that heat supphed to engme Q1 1s equal SR

"to the heat absorbed by refmgelatm Q2

(11) The efﬁexency of Caxnot engme and C. 0 P of Carnot 1ef11ge1ator | _ R S

13.

14.

(2)

(13).

o

The steam conditions at lnlet to the turbine are 42 bar and 500°C, and

- the condenser pressure is 0.035 bar. Assume that the steam is just dry

saturated on leaving the first turbine, and is reheated to its initial
temperature. Calculate the Rankine cycle efficiency and specific steam
consumption w1th reheating by neglectmg the pump work usmg Mollier

. chart. _ o (13)

Or
A plessme cooker contams 1.5 kg of saturated steam at 5 bar. Find the
guantity of heat which must be rejected so as to reduce the quality to

 60% dry. Determine the pleesule and tempelatule of the steam at the’
;new state SRR 5 - : (13)

A vessel of capacxty 3 m eontams 1 kg mole of N2 at 90°C

:'_:() Calculate pressure and the specxflc volume of the gas.’

o _. (u) If the latlo of spemﬁc heats is 1 4 evaluate the Values of C and C o

O

.chemical plant, and there it expands reversibly and adibatically to a final

.."']':":(111) Subsequently, the gas cools to the atmospheue tempelature of S

- 20°C, then evaluate the fmal pressure of gas.

--.-'-(1v) Evaluate ‘the 1ncrease in spemﬁc 1nternal enelgy, the increase m“_
gpecific enthalpy, mc:lease in spec1f1c entlopy and magmtude and__ﬁ_

o 's1gn ofheat t1ansfe1 - : 5 T (ld)
| | oo o
CO, flows at a pleseule of 10 bar and. 180°C into a turbine, located in a

pressure of 1.05 bar. Calculate the final specific volume, temperature and

‘increase in entropy. Neglect changes in-velocity. and elevation. If the

mass flow rate is 6.5 kg/min, evaluate the heat transfer rate from the gas

-and the power delivered by the tmbme Assume CO:, to be a pelfect gas

andC H—0837kJ/kgK R, o : -:' (13)'

-_-Atmospheuc air-at-38°C. and 25%.relative humidity passes thxough an_ oo

)

Or ‘

. Alr expands through a tlu‘bine from.500 kPa, .52(-)"0 to 100 kPa, _30-0"(_3... .
‘During expansion 10 kd/kg of heat is lost to the surroundings which is at

98 kPa, 20°C. Neglecting the kmetw and . potentlaI ene1gy changes
determine per kg of air,

(i) The decrease in avallability,'

(i)  The maximum work and

'(111) ’I‘he 111evels1b1l1ty For air C, =1.005 lekgK and h=C o1 as) .
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o

~evaporator cooler. If the final temperature of air 1s 18°C, how much water T
B T-2 added per kg of dry air and what is the. fmal 1elat1ve hurmdxty" (13) I

: " Or- : :
A perfect gas mixture consists of4kgof N, and 6 kg of CO,at a pr essure :
of 4 bar and a temperature of 25°C. Calculate C, and C, of the mixture.

‘If the mlxtule is heated at constant volume to H0°C. Fmd the

change in internal energy, ~enthalpy - and = entropy of the

-m1xtu1e ‘Take: For.” N,:C, w0745kJ/kgKC =1.041kd/kgK - for

€0,,C =0.653kJ/kg K, C,=0842kd/kgK. - S Ay
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