Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN |

Time: 3 hrs. ‘\"‘ia;;Max Marks: 80

Note: 1. Answer any FIVE full questions, choosing one full questmn fi om each module.
2. Use of th('rmodynamtc data hand book is permitted. ‘

Module-1

1 a. Distinguish between
i) Macroscopic and m roscopic approach.
ii) Intensive and EXthﬂiVe nropertles
iii) Closed and open syt:tem
iv) Work and Heat 2 (08 Marks)
b. A mass of gas is compressed i d quaSIStatlc proeess from 80KPA : 0.1m’ to 0.4MPa ;

0.025n7’. Assuming that the presbure ‘and Volume are related by PV" = C. Find the work
interaction during the process. Is it Work produomg system or work absorbing system?

(08 Marks)

’)R
2 a. With a neat PV diagram, derive an’ expre " er*; for work done in i) Isothermal process
b. i) Isobaric process iii) Polytroplc ‘her‘ess o (08 Marks)

Two Celsius thermometer A arld ‘Blagree at ice’ pomt and steam point and are related by
equation ty = L + Mtg + N(tg)*, where L, M and N are constants. When both thermometers
are immersed in fluid. A reglstf‘rs 26°C while B reg; er% 75°C Determine the reading of A
when B reads 35°C. , ,

(08 Marks)
Module-2 T,
3 a. Represent schemat1cally heat engine, heat pump and reﬂlgemtor sze their performance.
sy - (06 Marks)
What are PMM <& I and PMM — 11? (04 Marks)

c. Atthe inlet toa certdin nozzle the enthalpy of the fluid passing is 3000k3/kg and the velocity
is 60m/s. At d:scharge and the enthalpy is 2762 kJ/kg the nozzle 1s horlzontal and there
negligible heat foss from it.

i) Find: the velocity at the exit from the nozzle

i) / 1fthe inlet area is 0.1m* and specific volume at inlet is 0. 187m /k
. “flow rate.

i m) If the specific volume at the nozzle exit is 0.498 m’/kg, find the exxt_area of the

- nozzle. (06

nd the mass

= OR
4 a. State:
i) I law of thermodynamic as applied to a closed system
ii) Kelvin planck
iii) Claussius (06 Marks)
b. Define: i) Available energy ii) Unavailable energy _ (04 Marks)
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A revpmble heat engine operates with two environments. In the ﬁrst it dtaws 12000kW
form a'source at 400°C in the second it draws 25000kW a source at 190°C. In both the
operations.. Thc engine rejects heat to a thermal sink at 20°C. Detem\lne the operation in
which the en" 'ne delivers more power. (06 Marks)

Module-3

Define the fOllOW‘lI“lrg
i) Stoichiometric: a1r

ii) Enthalpy of combLstton . (04 Marks)
Derive the expression for. air- standard efficiency cv w1th usual notations represent the
process on PV and T-S dlag*am (08 Marks)

In a test of four cylinder, four stroke engine 75m
results were obtained at full thre
fuel supply of 6 kg/hr < ) P
B.P with all cylinder working .6 kKW= O
B.P with cylinder 1 cut out = “Vrkwe,
B.P with cylinder 2 cut out 11.03 I\W
B.P with cylinder 3 cut out 10,88 kW.
B.P with cylinder 4 cut out = 0.66 kW
If C.V of Fuel = 83600kJ/kg and c'Pa ,me vo‘lumé =0.0001m’. Calculate
i) Mechanical efficiency . v/ R

bore and 100mm stroke the following
Ie at a partlcui‘ar;constant speed and with fixed setting of

Il

ii) Indicated thermal efﬁmeh% (04 Marks)
OR '

With neat sketch explam he analysm of exhaust gasses by~ Orsat apparatus. (06Marks)

For the same compresslon ratio which cycle is more efﬂcrent Otto, Disel or Dual? Explain

with PV and T-S diagram.’ R on (06 Marks)

During the trial of a single cylinder four stroke oil engine the fo lowi ing results were obtained
cylinder dia = AOC ,-stroke = 40cm, IMEP = 6bar, Torque = 407 N-m, Speed = 250rpm,
' 124 kg/hr CV of oil = 43000kJ/kg, Cooling water flow rate = 4.5 kg./min,

AF = 304 R;Se in cooling water temperature = 45°C, Tempcrdture of exhaust
gases = 420°C Room temp = 20°C, Cpe= lkJ/kg K, Cpy = 4.18 kl/kg-K; Draw heat balance
for the t(«ot in kW and in percent. 7 (04 Marks)

4 ; Module-4 R IR
hat dre the desirable properties of good refrigerants? @5 Wi‘arks)
\ ';Wltn neat sketch describe winter air conditioning system. (06; Marks)

“Tn>a room, the dry and wet bulb thermometers read 35°C and 25°C and the baromnieter
reading is 760mm hg. Using tables calculate the specific humidity, relative humidity and
enthalpy of air per kg of dry air. (05 Marks)
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10

OR
Define the following :

i) Refrigerating effect

iy CORY/

iii) Ton of refrigeration

iv) Dry buib teir\perature (DBT)

v) Wet bulb temperature (WBT) (05 Marks)
Explain the following Psychrometric process

i) Sensible heating

ii) Sensible cooling

iii) Humidification > (06 Marks)

2kW per ton of refrlgeratlon is required to maui‘ aln the temperature of 45°C in the
refrigerator. If the refr1gera[or\works on Carnot “evele Determine: i) COP of the cycle
ii) Temperature of sink. S (05 Marks)

With a neat sketch explain :
i) Turbo — jet engine
ii) Rocket propultion =
Derive an expression for work done

i

N (08 Marks)
-3 smgle 3 ge compressor Neglecting clearance.
(08 Marks)

sy 4 OR SO N
Derive the expression for. Braﬁ‘on cycle of optimum {p“essure ratio for maximum specific
power output interms of maximum and minimum tempeiature of'the cycle. (08 Marks)
A two stage air compressu«wnh perfect inters cooling takes in‘air at 1bar and 27°C. The law
of compression in both qtages is PV'? = C. the compressed air is delivered at 9 bar calculate
for unit mass flow rate of air the minimum work done and’ the heat rejected in the inter
cooler. Compare th 'Values if compression is carried out in smgk st ;.fe compression.

LI (08 Marks)

* ok ok ok ok
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