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

50, will be treated as malpractice.
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Note: 1. Answer any FIVE full questi

Fourth Semester B.E. Degree Examinaﬁon, Dec.2023/Jan.2024
Applied Thermodynamics

, thoosing ONE full question from each module.
2. Use of thermodynamic data handbook is permitted.

With a neat P-V and T-S diagrams for a diesel cycle,“derive an expression for air-standard
efficiency in terms of compressmn ratio and cut-off, rat10 (10 Marks)
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(1) A1r standard efﬁmency (111) Mean effectwe pressure. Represent with neat sketches of
P-V and T-S. (10 Marks)

« OR
Explam Wlth neat diagram combustion in CI engine. (10 Marks)
A six cyllnder four stroke IC engme 1S demgned to deveiop 60 KW power at an average

..conditions. (10 Marks)
.~A jet propulsion unit W1th turbo jet engine propelhng with a forward speed of 1100 km/h

produces 14 kN of thrust and uses 2400 kg of air per minute. Find:
(1) The relative exit jet velocity { .« (i1) The thrust power
(iii) The propulsive power (iv) The propulsive efficiency (10 Marks)

Module-3

With a schematic dlagiam and T-S diagram, briefly explain the working of regenerative
vapor cycle with open feed water heaters. Derive the thermal efficiency expression for the
same. (10 Marks)
A reheat cycle operating between 30 bar and 0.04 bar pressure. The temperature of steam
supplied from boiler is 450°C. The first stage of expansion taken place till the steam is dry
saturated and.then reheated to 450°C and then expanded in second stage. Determine:

1) Reheatpressure ii) Quality of exhaust steam

iii) IdeaI'(‘“cycle efficiency iv) Steam rate (10 Marks)
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OR
With neat diagram, explain the effects of pressure an
performance ”

perature on Rankine cycle
(12 Marks)

work.

(1) When steam is 85% dry at turbine inlet.
(i) When steam is saturated at turbine inl
(ili) When steam is superheated at turbinew nlet by 37.6°C ol (08 Marks)

Module-4 ~

Analyse vapour compression refrigeration cycle for, (1)~ Heat rejected (i) COP
(111) Compressor displacement,. (i ) Power consumption per TR (10 Marks)
An air refrigeration plant is to be desrgned according to following specifications:

Pressure at compressor inlet = 101 kPa
Pressure of air at compr s :sor exit = 404 kPa
Temperature of air at cbmpressor inlet =—-6°C
Temperature of aira turbme inlet=27°C
Isentropic efﬁcreng:y of compressor = 85%
Isentropic efficiency of turbine = 85%
Determine;:

(i) COP ofthe cycle
(i1) Power required to produce 1 t

refrigeration

(i) " Air circulation rate per ton Qf T frigeration. (10 Marks)
OR
Explain the following with definition:
(i) Specific humidity
(10 Marks)

il

ate of saturated air at 10°C by
arr entering the dehumrdrﬁer in 0.8 kg/s. Neglectmg

ompressor

of air follows" the law PV'* = C. Neglect clearance and assume ideal

conditions for intercooler. Take R = 0.287 kJ/kg.K. (10 Marks)
OR

1ade divergent after the throat? (10 Marks)

Steam at a pressure of 6.85 bar and 0.9 dry expands through a nozzle having a throat area of
4.65 cm®. The bagc pressure is 1.03 bar. Determine:

m flowing per minute

(i) The diameter of month of the nozzle for maximum discharge

(ii1) The final velocity of the steam : (10 Marks)
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