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' =/ Applied Thermodynamics

S Ti'rfn‘_;’a‘;)s?.hn‘é: ' o | ~ Max. Marks: 100

Note: 1. Answer any FIVE full questions, clioosing ONE full question from each module.
2. Use of thermodynamics data hand book is permitted. '

Module-1
1 a Show the compression ratio (r;) for maximum work should be per kg of air in an Otto cycle
|

o . . T, \2(+-D
between upper and lower limits of absolute temperature T; and T; is given 1, = [_TLJ

50, will be treated as malpractice.

and also show that T,, T, =(T, T,)"* " (10 Marks)

I b. Compression ratio of diesel cycle is 14 and cut off ratio is 2.2 at beginning of cycle, air is
098 bar and 100°C. Find: (i) The temperature and pressure at salient points
(ii) Air standard efficiency. (10 Marks)
.. OR .
2 a. With aneat sketch, explain the working of Ramjet. (10 Marks)

b. In an open cycle gas turbine plant, air enters the compressor at 1 bar and 27°C. The pressure
after compression is 4 bar. The isentropic efficiencies of the turbing‘and the compressor are
85% and 80% respectively. Air fuel ratio 4s 80:1 calorific value of the fuel used is
42000 kJ/kg. Mass flow rate of air is 2.5 kg/sec. Determine the power output from the plant
and the cycle efficiency. Assume the value.of Cp = 1.005 ki/kgK and v = 1.4. (10 Marks)

Modiule-2

3 a. Discuss with the help of T-S diagram the effect of Boiler pressure, condenser pressure and
super heat on the performance of a Rankine cycle. . / (10 Marks)

b. A 40 MW steam power plant working on Rankine cycle operator between boiler pressure of
40 bar and condenser pressure;of 0.1 bar. Steam leaves the boiler and enters the turbine at
400°C. The isentropic efficiency of steam turbine is 84%. Determine:

i) Efficiency i) Quality of exhaust.. . "iii) Steam flow rate in kg/hr. (10 Marks)

. : ‘OR
4 a. A steam power plant operates on.atheoretical reheat cycle. Steam at boiler outlet 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
T-S and h-s diagrams. Find: *

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

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

:,' A () Quality of steam at turbine exhaust

2 (i) Cycle efficiency

g (iii) Steam rate in kg/KWh. (10 Marks)

g b. With the help of neat diagram, explain the working of regenerative Rankine cycle and derive

E the efficiency of the cycle. (10 Marks)
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Moduje-3
a. Explain the following terms with reference to a combusti
(i) Adaibatic flame temperature
(ii) Enthalpy of formation
(iiiy Stoichiometric air .
(iv) Enthalpy of combustion
(v) Combustion efficiency / (10 Marks)
b. Methane (CHy) is burned with atmospheric ait The analysis of the products on a dry basis is
as follows: CO, = 10%, 02 =2.37%, CO: 153%, Ny = 87.10%.
(i) Determine the combustion equatic
(iiy Calculate the air-fuel ratio

(iii) Percent theoretical air (10 Marks)
OR
a. Explain the following:
(i) Heat balance sheet
(i) Morse test (10 Marks)

b. A smgle cylznder 4-5t ke dlesel engine give the following results while running on full
2 length of diagram = 40 mm. The splmg

balance 1eadiﬁg ,
calorific v /fuel = 41800 kJ/kg,

{10 Marks)

Module-4
thh a neat sketch, descrlb ciearly the working (06 Marks)
it (04 Marks)

c¢. For food-storage purp()se, a refrigeration plant of 10.5 TR is requued at an evaporation

temperature of —12°Crand condenser tempe ture of 27°C. The refrigerant is ammonia. It is

s

(10 Marks)

(ii) Dew point temperature

(iv) Specific humidity

: (10 Marks)

b. An air- condltionmg plant is tozbe designed for a small office for winter conditions. Outdoor
condition = 10°C DBT and_ 8°C WBT Reqmred 1nd00r condltlons = 20°C DBT and 60%

= 50. The

requ1red condition is achleved ﬁrst by heating and then by adiabatic humidifying. Find the

followings:

(i) Heating capacity of the coil in KW and the surface temperature required if the bypass

factor of the eml is 0.32
(ii) The capac;ty of the humidifier, {10 Marks)
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Meodule-5 Ty
Define the following with respect to a compressor:
i) Isothermal efficiency ii) Adiabatic efficien . iii) Mechanical efficiency
iv) Overall efficiency v) Volumetric effigi¢hcy (10 Marks)
An air compressor takes in air at 1 bar and 20°C ay d G mpresses the same according to the
law PV'? = C. It is the delivered to a receiver atg ofistant pressure of 10 bar,
Determine:
(i)  Temperature at the end of compres
(i) Work done and heat transferred %l%@p

ompression per kg of. z{%"‘ 0.287 kl/kgK.
(10 Marks)

&3 or

Prove the maximum flow rate ggfqam per unit area thrmg 1iozzle occurs when the ratio

i , n-|
of pressure at throat to the fg%&brcssure is equalto P, /B = (——J where n is polytropic
p n-+

index of expansion, s, 4 ga} (10 Marks)
Dry saturated steam af aﬁ;’f)ressure of 11 bar enters®a“convergent divergent nozzle and leaves
at a pressure of £ If the flow is adiabatic#frictionless. Determine: (i) Exit velocity of
steam (ii) Ratip *v,?ross section area at &%ﬂﬂd at throat. Assume the index of adiabatic

expansion to bgpl 35. M (10 Marks)
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