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B.Tech. EXAMINATION, Dec. 2013
[MTrd Semester B-Scheme (Main Only)]
MEALR
THERMODYNAMICS
ME-201-B

Time -3 Hours Maximum Marks - 75

Refarc answering the Question Paper candidates should
ensure that they have been supplied the comeet and
complete Question Paper. No complaints i this regard,
wil be enertsined afer the cxamination.

Note: Attempt only five questions sclecting at least
one question from eack unit. All questions
carry equal marks. Assume suitable values for

missing parameters (if any).
UNIT-L

L (a) Define thermodynamics cquilibrium  snd

thermodynamic temperature scale.

IPTO.
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What is quasi-static procss? lliustrute some.

common quasi-static processcs. Explain how
you will exceute a quasi-static process from an
initial pressure Pin to the final prossure Pout
onP-V diagram.

A well insulated rigid tank with a volume of
10m3 is connceted to 3 large sicam line
\brough which steam flows at 15 bar and
280°C. the tank is initially evacusted. Stcam is
allowed to flow into the tank unil the pressurc
inside is 15 bar. Calculate the amount of mass
that flows into the tank.

Distinguish  between  microscopic  and.

‘macroscopic poit of view.

Under what conditions docs the stcady flow
encrgy cquation reduce to Fuler's and,
Bermoulli's equation.

Two kg of a substance undergoes the specified
process in a cylinder-piston arrangement: p, =
6 bug V) = 02 m'; pz = 2 bury V= 0.6
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Determine the work done in each casc. (a) p
varies us a linear function of V. (b) pV = s
constant. (c) p remains constant il the volume.

reaches 0.3 m'; pV” = a constant.
uNIn

Define Kelvin-Plank and Clasius staiements
by taking suitable examples.

Define imeversibility of process due to
aissipative elfects.

An air enters an aulomobile supercharger at
100 kPa, 300K, and is compressed to 150 kPa.
The efficiency is 70%. Whal is the required
work inpul per kg of sir? What is the air exit
temperature?

Distinguish ~ internal  and  external

imreversibilities

Tuwo finite bodies of constant heat capacity are
a the same initidl tompersture Ti. A
refrigeratur operates between these w0 bodies

3 rTo
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uniil one body is eooled to temperature T;. I
he bodics remain al constant pressure and
undergoes no chunge of phase, derive the
expression for minimum work in terms of heat

capacity Cy and T

Wet steam from a steam header (15MPs) is
thrattled 1o 100 kPa before it is charged to 3
throtiling calorimeter. Afier throtling, the
steam temperature rises 1o 115°C. Determine
the quality of the stcam in the steam header.
Determine the maximum moistare load that
can be determined by this selup which
requircs at lesst 6°C of superheat for an
accurste measurement. (Use of  Mollier

dingram/sicam tables may be sllowed).
N

Show the triple and critical point for water fike.
and other than water like substances on P-V.

P-T diagrams.



[image: image5.jpg](b) Define the law of comresponding-state. Derive
the reduced cquation of state for & van der
Waals gas:
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Where the reduced quantities arc defined as
Pr=Pipe, v, = vive, and T,=T/Te.

»i,]\sv;n:xr.

6. A solar power plant uses a large peraholoidal
mIrTor to harvest solar energy which is used in the
boiler to generate saturated stcam at 2 bar. T is
allowed fo expand, at the rate of 150 kgh. in a
steam turbine and thereafier exists at 40 C with
10% moisture content. Determine : (3) turbine
efficiency (b) network output. (<) cycle efficiency,
(@) area of the solar collector nceded if collcctor
picks up as much as 0.58 kW of solar cnergy per
square meter of its surfice (Allow the use of
Mollier disgram).

31 H rro.
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7. (a) Explain the Joule-Kelvin effect and it relation
with inversion temperature. Oblain Joule-

Thamson coefficient for an ideal gas.

() Explain Clasius-Clapeyron equation for phasc
change (2) solid 10 liquid state (h) Tiguid to
vapour state (c) solid to vaour sate.

8. Wite a short note on the followings

(a) Heat of reaction

(b) van't HofT cquation.

() Law of mass action

(@) Helmholte Vs Gibbs function

(&) Universal gas constant Vs characteristics gas

constant

cal 6 1700




