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
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Note: 1. Answer FIVE full questions, choosmg one full question from each module.
2. Use of steam table/Mollier chart/Psychrometric chart is permttted

‘Module-1
Derive an expression of Air- standard efficiency of otto cycle Wlth neat sketch of P-V and
T-S diagrams. : (06 Marks)
With a neat sketch, explain the workmg of Ram jet. ' (05 Marks)
Calculate the percentage loss in the ideal efficiency of a diesel engine with compression
ratio 14 if the fuel cut-off'i is delayed from 5% to 8% ; (05 Marks)
OR '

With a neat block diagram and T-S d1agram, explam how ‘regeneration’ increases thermal
efficiency of gas turbine plant. gy, (06 Marks)
Define Air-standard efficiency. ; (02 Marks)
A Gas turbine unit has a pressure ratio 6 :'1 and maximum cycle temperature of 610°C. The
1sentroplc efficiencies of the compressor and turbine are 0.80 and 0.82 respectively.
Calculate the power output when the air enters the compressor at 15°C at the rate of 16 kg/s.
Take C, =1.005 KJ/kgK and y = 1.4 for compressmn and Cp=1.11 kJ/kgK and y = 1.333
for expansion processes. . £, (08 Marks)
ity Module-2
With the help of correspondmg flow and T-S diagrams explain brreﬂy the working of a
practicle regenerative Rankine cycle with one open feed water heater. Derive also an
expression for its thermal efficiency. Ay (08 Marks)
A simple Rankine cycle works between the borler pressure. of 3 MPa and condenser pressure
of 4 KPa. The steam is dry saturated before the throttling in the turbine. Determine
(1) Rankine cycle efficiency (11) Work ratio (iii) Spe01ﬁc steam consumption. (08 Marks)

; . OR #
Discuss the effect of, (i) . Boﬂer pressure (11) Condenser pressure (iii) Super heat on the
performance of a Rankine cycle (08 Marks)
A steam power plant operates on a theoretlcal reheat cycle. Steam at boiler at 150 bar, 550°C
expands through the high pressure turbine. It is reheated at a constant pressure of 40 bar to
550°C and expands through the low pressure turbine to a condenser at 0.1 bar. Draw h-s
diagram. Flnd (1) Quality of steam at turbine exhaust (ii) Cycle efficiency (iii) Steam rate

. kg
mn (08 Marks)
hr KW v
Module-3
Explain the following: (i) Stoichiometric air (ii) Enthalpy of formation. (04 Marks)
Explain the method of finding friction power using Morse test. (04 Marks)

A Solid fuel contains by weight, carbon 71%, hydrogen 4%, oxygen 9%, Sulphur 3%,

Nitrogen 1% and the remainder is ash. Determine the minimum quantity of air required for

complete combustron of 1 kg of fuel. If the actual air supplied is 1.3 times the minimum

required for complete combustion, estimate the percentage gravimetric composition of dry

gases. . (08 Marks)
1 of2




10

oe

15SMEA43
OR

Classify the IC engines. g, (04 Marks)
Define : (i) BSFC  (ii) Indicated thermal efficiency. (04 Marks)
In a trial of a single cylinder oil engine working on dual cycle the following observations
were made:
Oil consumption = 10.2 kg/h ; Calorific value of fueI = 43890 kJ/kg
Air consumption = 3.8 kg/min; ~ Speed = 1900 rpm. "
Torque on the brake drum = 186 N-m;  Quantity of cooling water used = 15.5 kg/min
Temperature rise = 36°C;  Exhaust gas temperature = 410°C
Room temperature = 20°C;  ‘Cp’ of exhaust gases = 1.17 kJ/kgK
Calculate Brake thermal efﬁcrency and’ draw heat balance sheet on mmute basis. (08 Marks)

Module )
With a neat sketch, explain the working of Bell — Coleman air refrigeration cycle. (06 Marks)
Show the following processes on psychometric chart: (i) Sen31ble heating and cooling
(1)) Cooling and dehumrdlﬁcatron (04 Marks)
In a simple vapour compressron cycle, following are. the propertles of the refrigerant R-12 at
various points;

Compressor inlet : h, = 183.2 Kl/kg; V, =0.0767 m’/kg
Compressor drscharge h =222.6 KJ/kg, V; =0.0164 m’/kg
Compressor exit : h, =84.9 Kl/kg; V, =0. 00083 m’/kg

The piston displacement volume for compressor is 1.5 litres per stroke and its volumetric
efficiency is 80%. The speed of the compressor is 1600 rpm. Find (i) Power rating of the

compressor (K\V) (11) Refrigerating effect (KW) (06 Marks)
T : - OR

Deﬁne (1) Dry bulb temperature (1) Wet bulb temperature (111) Dew point temperature

(1iv) Relative humidity. (04 Marks)

State the properties of good refrigerant. oy (04 Marks)

An air conditioning system is designed under the following cond1t10ns
Outdoor conditions = 30°C DBT and 75% RH
Required indoor conditions = 22°C DBT and 70% RH
Amount of free air circulated = 3 m /sec
Coil dew point temperature = 14°C_
The required condition is achreved ﬁrst by coohng and dehumidification and then by
heatrng Calculate (i) the capacity of the cooling coil in tones.
(i) the capacity of the heating coil in KW.

(1ii) the amount of water.vapour removed in kg/s. (08 Marks)
g Module-5
What are the advantages of multistage compression? (04 Marks)
What do you mean by a supersaturated flow? Explain with the help of h-s diagram.
(06 Marks)

A single stage double—actlng air. .compressor is required to deliver 14 m’ of air per minute at
1.013 bar and '15°C. The delivery pressure is 7 bar and the speed 300 rpm. Take the
clearance volume as 5% of the swept volume with the compression and expansion index

= 1.3, calculate (i) Swept volume of cylinder (ii) Indicated power. (06 Marks)
OR

Derive an expression for the condition for minimum work input required for two stage

compressor with perfect 1nterc00hng (08 Marks)

A multistage compressor is to be designed to elevate the pressure from 1 bar to 120 bar, such

that the stage pressure ratio will not exceed 4. Determine (i) Number of stages

(1)) Minimum power requrred (111) Intermediate pressures (iv) Exact pressure ratio. It is

requlred to compress 15 m 3/min of free air. Take n=1.2 (08 Marks)
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