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

USN 18ME33
Third Semester B.E. Degree Exammatmn, Jan./Feb. 2021
Basic Thermodynamlcs »
Time: 3 hrs. f%m ! Max Marks: 100

Note: 1. Answer any FIVE full questtons,“‘i’f"hoosmg ONE full qug{gtton from each module.

2. Use of thermodynamic data handbook is permttted
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| 7 Module-1 é
Explain microscopic and mg‘%ge%scoplc approaches to ermodynarmcs (06 Marks)
State and explain Zerotln@awj%f thermodynamics. W*hgjt&xs diathermal and adiabatic wall?

(06 Marks)
The temperature t.on.a Celslus thermometer /gcale is defined in terms of property P by the
(-8

relation P=¢ 2 where A and B are co

= N

. At ice point and steam points the value of P

is 1.86 and 6‘§81‘€respectlvely Find the va ‘t’ forP=2.5. (08 Marks)
&‘% G ¢ %ﬁ‘y
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With/ &5&% ples distinguish between;
(i) Intensive and extensive properfy
(ii) Point and path function ¢ &\ %
(iii) Thermodynamic equilibrium ﬁ%%@ g‘ﬁmm@;“ (10 Marks)

In 1709m Newton propqm?ﬁ a linear temperature scale where ice pomnt and normal human
body temperature are maintained as two fixed ) pomts of O°N«~ ad 12°N respectively. The
temperature of human ‘body on the Celsms :
scale and Celsius® »scgle %w & Wﬁ (10 Marks)
WW«“«'%

g

‘Module-2
Obtain the: expressmn for displacement adiabatic W (06 Marks)
Deﬁne’Weﬂt and work with ﬁfei%ﬁce to thermod rmc point of view and also the sign
convefition of heat and workis, (06 Marks)
A cylinder contains 1 kg of certain fluid at an, 1mt1al pressure of 20 bar. The fluid is allowed

mw)expand reversibly behind a piston acc ﬁgﬁng to law PV? = constant until the volume is

- ““doubled The fluid fs“ﬁhﬂen cooled reversibly-at constant pressure until the piston regains its
e ongmal position. @Heat is then supphed ﬁevermbly with the piston firmly locked in position

Ses to its ongu%al“\lalue of 20 bar. Calculate the net work done by the

volume of 0. 05’” % (08 Marks)
Apply steady flow energy e juation to each of the following:
(1) Boiler wﬁﬁﬁﬁj ¥ (i1) Nozzle (iii) Centrifugal pump
(iv) Throttling device ¢ “ (V) Turbine (10 Marks)

The working fluid4n a 1 steady flow process flows at the rate of 220 kg/min. the fluid rejects
100 kJ/s of heat"passing through the system. The fluid enters at a velocity of 320 m/s,
pressure of 6 bar?%qntemal energy 2000 kJ/kg, specific volume of 0.36 m’/kg and leaves the
system at a Ve1001ty of 140 m/s, pressure of 1.2 bar, internal energy 1400 kJ/kg, specific
volume oﬁl 3 m’/kg. Determine the power output in MW. The change in potential energy is
neglected - (10 Marks)
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5 a. Prove that Kelvin-Planck statement and clausius% ?s@ét%@ents of second law of
thermodynamic are equivalent. C Nl (10 Marks)

A reversible heat engine operates between two reservoirs-at temperature of 600°C and 40°C.
The engine drives a reversible refrigerator whichﬁgﬁa;ﬁes between reservoirs at temperature
of 40°C and —20°C. The heat transfer to the héét figine is 2000 kJ and net work output of
combined engine refrigerator plant is 360 kI. Bvaluate the heat transfer towthe refrigerant and
net heat transfer to the reservoir at 40°C. .., % ; (10 Marks)
tw{:’?a%%g;
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Show that entropy is a property of;t%‘%:eysWtem.
Derive the maximum work attaipabléArom a finite body and@ V

&

ol

. (04 Marks)

ermal energy reservoir.
i i e (10 Marks)
A lump of steel of mass 10 kg at 627°C is dropped in 100 kg of oil at 30°C. The specific
heats of steel and oil are%0.5 kJ/kgK and 35 kJ/kgéﬁK%@especti%ly. Calculate the entropy
change of steel, the oil:%hdi 1€ universe. N (06 Marks)
. e

h Module-4 ¢
Explain the condept of available and unavailablé.energy. (04 Marks)
Write Maxell Qre&;ag%ns and explain the teﬁa@ﬁolved. (06 Marks)
A vessel gﬁ%(sglme 0.04 m® contains a gﬁ}i){‘tﬁre of saturated water and saturated steam of a
tempergﬁ:}ek of 250°C. The mass of &i%uld present is 9 kg. Find the pressure, mass, specific
volur&é},eﬁfﬁalpy and internal energy. CRy (10 Marks)
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8 a. With aneat sketch, explain fé}@gﬁ working of combi §cp5fating and t@;ﬁg‘%ﬂfhg calorimeter.
N = (10 Marks)
b. Steam at 10 bar and drwﬁf‘%ifa@{e is cooled un%}ggﬁonstant pressure until it becomes 0.85 dry.

Using steam tables, find the work done, chan| e in enthalpy, %gfag@;cransferred and change in

entropy. = - %% o W ’ (10 Marks)
Mo dule-5 . 4
9 a. Determine the'Vander Waal’s constantin terms of cri%ibi%propertics. (08 Marks)
b. Explainthe.following: Y G %}%@
(i) Generalized compressibility chart
(i) Law of correspondipéf State < 7
(iii) # Compressibility factor, PN (04 Marks)
c. «Determine the pressure ei@%ed by carbom;jg»idxide in a container of 1.5 m® capacity when it
(~contains 5 kg at Zféj%lsing (1) Ideal gas Equation (i) Vander Waal’s equation. Take
“Vander Waal’s c;;ﬁ@ant for CO; as a= 3%4.3 kNm4/kgmolz, b=0.0427 m3/kgmol.(08 Marks)
;g%w; &7 OR
10 a. Explain Daltdfi’s law if partial pressure and Amagat’s law of additive volumes with
reference to ideal gas mixture. V ‘ (08 Marks)
b. Derive an expression for~iﬁ?§fﬁal energy and enthalpy of gaseous mixtures. (04 Marks)

c. A mixture of gases conf‘amﬁ 1 kg of CO;, and 1.5 kg and N,. The pressure and temperature of
the mixture are 3.5 barsand 27°C. Determine for the mixture :
(i) The mass an@j%%le fraction of each constituent gas
(ii) Average molecular weight
(iii) The paﬂiﬁwﬁféssure (08 Marks)
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