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Attempt allquestions.

Make suitable assumptions wherever necessary.
Figures to the right indicate full marks.

English version is considered to be Authentic

Define the term system and explain each system with figure &
example
Differentiate the following
() point and path function
(i) Heat and Work
Define four equilibriums

Explain “energy is a property”
Write generalized SFEE and applied it to turbine and nozzle
OR
During a cyclic process, heat energy flows are 33kj,-8kj,-15kj &
30k;j. findnet work.
A heat engine receives energy 1800kj/min and doing work of 9kw.
find out thermal efficiency and heat rejection rate
Define R and Ru and derive Cp-Cv=R for an ideal gas
Show five non flow processes on P-V & T-S diagram
2 kg of gas enclosed in a closed vessel, heated from 3 bar to 10 bar.
The initial temperature of gas is 30°C find change in internal energy,
if Cv=0.73kj/kg-k
OR
State the two statments of second law of thermodynamics & show
equivelance between them.
Define and explain followings
() Heat reservoir
(i) Specific heat
(iii)  Heat pump
(iv)  C.O.P. of refrigerator
(v) heat engine
A gas has 20 bar pressure & volume 4 m® is expands polytropically
until it’s volume become three times & pressure 5 bar find
polytropic index “n”
Derive expression of air standard efficiency for auto cycle
A diesel engine has compression ratio 15, expansion ratio 7.5. Find
air standard efficiency. Take r =1.41
In a simple Breton cycle, pressure ratio is 5:1, the minimum and
maximum temperature are 27°C and 727°C respectively. Find
efficiency in terms of temperatures. Take r = 1.4
OR
Prove that air standard efficiency of auto cycle is greater than diesel
cycle when both working on same compression ratio.
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(b)  Show that claim of an engineer is wrong when his engine has 5
following performance.
(i)engine works between 1500°C and 400°C
(i1) Consumption of fuel = 0.5 kg/hr.
(iii) c.v. of fuel = 44000 kj/kg
(iv) power produced = 4.4 kw

(c) Draw P-V and T-S diagram of Dual combustion cycle. Also write 4
formula for efficiency.

Q.5 (@ Shaw on mollier diagram 5
(1 Throttling process
(i) Constant temperature lines
(iif)Constant pressure lines
(iv)Adiabatic expansion
(v) Calculate enthalpy of 90% dry steam at 15 bar pressure
(b) A 5kg steam enters in an engine at 12 bar with 80°C of super heat. It 5
is exhausted at a pressure of 0.15 bar ab. & 0.95 dry. Find drop in
total heat of steam. Take Cp = 2.0 kJ/kg-k
(c) Explain throttling calorimeter for finding dryness fraction of steam 4
OR
Q.5 (@) Using steam table, find enthalpy, entropy and volume of 4 kg steam 5
with 13 bar ab pressure & 300°C temperature.
(b)  Explain heating of water from 0°C to superheated steam at constant 5
pressure with the help of T-S diagram.
(c) Show by logic that Carnot engine has higher efficiency than any 4
other engine if they works at the same heat sources & sink
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