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Engineering Thermodynamics &%
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Note:1. Answer any FIVE full questigns,

e,

jghoosing one full question from each module.
steam tables, psychro?zem chart allowed.
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2. Use of T.D data hand book,

Module-1

o

Explain: fiy, *
i) Thermodynamic equilibrium
if)  Quasistatic process..’
iii)  Thermometrie:property . 8

iv)  Zeroth law of thermodynamics. Ay, (08 Marks)
The temperature. *t’ on a thermometric sCale“is defined in terms of a property ‘p’ by the
relation t = /np +y, where ‘x’ and ‘y’ are*constants. The values of ‘p’ are found to be 1.83
and 6.784at the ice and steam point,.the ‘temperatures of which are assigned the numbers 0
and 100, espectively. Determine the“témperature corresp onding to a reading of ‘p’ equal to
2.54 on‘the thermometer. (s 4 (08 Marks)

g’

X OR “\ 7
Show that the work and,ahgiﬁféf‘e path functions. «%

e (06 Marks)

Determine the total woﬂc%fone by a gas syst;ga%ifol%wing an expansion process as shown in

Fig.Q.2(b). Ve "% (10 Marks)
4. Fig.Q.2(b)
. 7 “*Module-2
State and explain the first law sof thermodynamics. Give its equation with reference to a
cyclic and non-cyclic process. (05 Marks)
What is perpetual motion of I-kind? Explain. (03 Marks)

Air enters an adiabatic hb;;lzz)ntal nozzle at 400°C with a velocity of 50m/s. The inlet area is
240cm’. The temperature of air at the exit is 80°C. Given that the specific volume of air at
the inlet and exit,éﬁb;;respectively O.2m3/kg and 1.02 m’kg, find the area of cross section of
the nozzle at tl;eei‘mt Assume that enthalpy of air is a function of temperature only and that
¢p =1.005 kJ/kg K. (08 Marks)
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OR
Stat the limitations of first law of thermodynamics. (04 Marks)
Prove that entropy is a property of system. . (06 Marks)

A cyclic heat engine operates between a source terppe;yafﬁre of 800°C and a sink temperature
of 30°C. What is the least rate of heat rejection p&@ﬁW‘wﬁet output of the engine? (06 Marks)

(04 Marks)
Derive an expression for mean effective pressure of Otto cycle. (06 Marks)

A diesel engine has a compression ratio of 14 and cutoff takes pl@cewat 6% of the stroke.

Hy

Find the air standard efficiency. ¢ (06 Marks)
- 4
y "~ OR
Explain how the frictional powerof a multi cylinder engine'is carried out using Morse test.
fay, : (06 Marks)

ne hour duration on a single cylinder

The following observatééﬁ ‘dre recorded in a test 0

.

four stroke S.L engiﬂgf%i‘Bore = 220mm, stroke“&'”‘:—;w;}300mm, fuel used = 4 kg, CV of
fuel = 42000 kJ/kg;:s|

p%ed =300 rpm, M.e.p. = 5'bar, load on brake = 60kg spring balance
reading = 30N;"d a’r’f{eter of brake drum-——a14m quantity of cooling water = 500kg
temperature nse&f cooling water = 20°C,§LA/F = 16, exhaust gas temperature = 410°C, ¢, of
gas = 1.1 KI/kg K, ambient temperature = 30°C. Calculate the following : 1) LP ii) B.P

iif) Mot wBSFc Also draw a heat balance sheet in kJ/min and find the unaccounted
losses, . A% (10 Marks)

A
Ry

What is refrigeration? Eﬁxpglz}m with the neat.sketch the workin

g ﬁriﬁéiple of vapour
compression reﬁigeratiqn““’sﬁsvt‘*e?m. 7

, s) (08 Marks)
A refrigerator uses R 27134 a as the working fluid and operates on an ideal vapour
compression cycle between 0.14MPa and.0;8MPa of the mass. flow rate of the refrigerant is
0.06 kg/s, determine: i) The rate of heat removal from the e gerated space; ii) the power

input to the compri ssor, iii) the heat Sal g ROVar LU A X

tejection in the condenser and  iv) the cop.

- 2 (08 Marks)
@Q,% | 4 ‘ OR " & ]
Deﬁn% telative humidity and specific humidity. e (04 Marks)
With neat sketch, briefly de gr}be winter air conditioning system. (06 Marks)
One'kg of air at 50°C DBT and 50% RH is mixed with 2kg of air 20°C DBT and 20°C DPT.
~Calculate temperatute and specific humidity-of the mixture. (06 Marks)
N Module-5
Define the following with respect **%&ji“”éciprocating air compressor: 1) Isothermal efficiency
i) Isentrogimgfﬁ‘féiency and iii) Mechanical efficiency. (06 Marks)
Obtain an expression for volumetric efficiency of a single stage air compressor interms of
clearance ratio, pressure ratiq{ and index of compression. (10 Marks)
OR

Explain, with neat fsket;eh,vthe differences between open and closed cycle. * (06 Marks)
In an ideal Brayton cycle, air from the atmosphere at one atm, 300K is compressed to 6 atm
and the maximu;g;;‘gycle temperature is limited to 1100K by using a large air-fuel ratio. If the
heat supply is {00MW. Find: i) The thermal efficiency of the cycle; ii) Work ratio and
iif) Power output. (10 Marks)
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