50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

HEN 17MR33

Ay
Time: 3 hrs. W"“““Max Marks: 100
Note: 1. Answer any FIVE full questtons, choosing ONE full quesﬁon from each module.

2. Use of thermodynamic dat, handbook is permztted,“‘“”‘? :

» Module-1

1 a. With the suitable sketchesfexamples, distinguish between:
(i) Closed system and.open system ‘

(i1) Point function anémpath function
(iii) Intensive and“”’“eg(tenswe properties

(iv) Thermal and mechanlcal equilibrium (08 Marks)
b. State the Zeroth 1aW of thermodynamics. /.. "» (04 Marks)
c. A new scale N.of temperature is deviled in- vwhich the ice point is assigned 100 N and the
steam pomt is'assigned 400 N establish the relationship between the N scale and the Celsius
Scale. At ‘What temperature will both-the Celsius and the New Scale thermometer readings
woul&’“ﬁé identical Newly? (08 Marks)
OR ’
2 a. Define work, from the therm()dynamlc ;)omt of view; Compare heat and Work (08 Marks)
b. A fluid at 0.7 bar occupymg 0.09 m” is compressed reversible to a pressure of 3.5 bar
according to a law PV} = "C the fluid is then heated reversible ‘at constant volume until the
pressure is 4 barwghe spec1ﬁc volume is thexﬁ) 5m’ /kg A revers%ie expansion accordmg to
a law PV? = C, M'%res the fluid to 1$§
calculate: B
(1) The mass of fluid present _ -
(ii) The value ofn in the first progess Sy
(it) Net”“work of the cycl o (12 Marks)
¢ Module-2
3 a suwStaxtmg from the first law of thermodynamics for a closed system undergoing a non-cyclic
=process derive the steady state, SFEE for a control volume (open system). (08 Marks)

xxxxxx

b “A small turbine runs an axrcraﬁ refrigeration system. Air enters the turbine at 4 bar and 40°C
with a velocity: of 40 ms™. At the" "‘X’*lt’ the air is at 1 bar, 2.5°C and having a velocity of
200 m/s. Ifq the work output of the: tuxbme is 52 kJ/kg of air, calculate the heat transferred per
kg of air. Ny (06 Marks)

¢. The properties of a certain ﬂu;d are related by u =196 + 0.718t ad p, = 0.287(t + 273) where
u—klkg,t—>°C,p - kPa and v —» m*kg. Find Cp, Cy and R and vy for the fluid.

(06 Marks)

A OR
4 a. State and prove: elvin Planck and Clausius statement of 2™ law of thermodynamics are
equivalent. ' (10 Marks)

b. Two Camot éngines connected in series operates between the temperature of 180°C and
20°C. Caleulate the intermediate temperature, engine produces: (i) equal amount of work
produced “(ii) same efficiencv (10 Marks)



5 a
b.
6 a
b.
7 a.
b.
8 a
b.
9 a.
10 a.

b.
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Module-3 g
2 SQ %, 4
Show that for an irreversible process AS = j? and write Tds relations. (12 Marks)

A volume of 0.05 m’ of a perfect gas for which R = 0.297 kJ/kgK is compressed reversibly
in a cylinder according to the law PV" = C:and then cooled at constant_ pressure. The initial

temperature is 27°C and the final pressum&g 875 times the initial press! ;&j,ﬂthe final volume

is 0.007 m’. Determine the following: W, T
(i) The final temperature after compression i ¥
(i) The final temperature s T4 ‘
(iii) The net heat transfer per kg

(iv) The net change in specifie

(08 Marks)

Oy OR
With a neat sketch, %X”fnlhin the measurement Off giryness fraction by using throttling
calorimeter. P (10 Marks)
Steam at 1 MPa,e_ﬁd“%Q;SWC enters a nozzle with‘\ahﬂ‘velocity of 60 m/s and leaves the nozzle at

i

10 kPa. Assuming:the flow process to be ?Si%ﬁ%ropic and the mass flow rate to be 1 kg/s,

determine: gl)tgge exit velocity  (it) the exit diameter (10 Marks)
,m}w?i s, & W
Writeinotes on: (i) Maxwell’s Relations (i) Clapeyton €quation (10 Marks)

frofn 80 kPa, 60°C to 0.4 MPa and is

0.5 kg of air is compressed reversibly and adiabatically fi

e- Sketch thesesprocesses on the PV
ransfer for the w@%@path. (10 Marks)

then expanded at constant pressure to the original vo
and T-S planes. Compute the heat transfer and wo

&

o OR “ef? ’ .
Derive an expression for change in entropy: éf»aﬁ ideal gas. A (08 Marks)

A quantity of air ﬁit:@%pressure of 100 cha”Z"C occupying a@%ﬁﬂu&”ﬂe of 0.5 m® is compressed
to a pressure 0f:500 kPa and volume of 012 m? according to the law PV* = C. Find:
(i) The value of index ‘n’ "4 (ii) The mass‘of air (iii) Work transfer

¢

(iv) Heat@tr%nsferred during the process (v) Change in_entropy (12 Marks)

5 o (% Module-5
Write notes on: (i) Ideal and Real gas mixture “(ii) Vander Waal’s equation of state.
A, 4 SN (12 Marks)

b@«ﬁ%@g“mpute from the V’an%ger Waal’s equatiéﬂfﬁé pressure exerted by 1 kg of CO; at 100°C if
%" the specific VOIHEQ;?Q%S”‘”B m’/kg. Also compute the results obtained if CO; is treated as an

1143 and b = 0.0423. (08 Marks)

ideal gas. Takg%a ?“3“62.85 x 10°, R.
R ' OR

State : (1) Dalton’s law of partial pressures (i1) Amagat’s law of additive volumes (10 Marks)

A gaseous mixture consist .of 1 kg of oxygen and 2 kg of nitrogen at a pressure of 150 kPa

and a temperature of 20°C:Determine:

(i) The gas constant of the mixture

(i) The molecular weight of the mixture

(iii) Specific hﬁitsﬂ@p and C, of the mixture |

(iv) The changtt in entropy of the mixture if the mixture is heated at constant volume to a
temPer%gur% of 100°C. (10 Marks)

-
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