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BASIIC TIIERMODYNArItrICS

. Paper : ME 3Ol

F\tll Marks : lOO

Timc : 'fhree hours

The Jigures in the margin indicote
Jull marks Jor the questions.

Answer Questbn No. 7 and ang fiaeJrom ttle rest.

"Ux oJ Stecm Table is pennitted".

l. (a) Answer ang fioe of the following :

lx5=5

(i) What is thc difference between
kg-mass and kg-force ?

$) Is it possible to have water vapour
at -lO'C?

Contd.



(u0

(b) F'ru

(i)

term
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A heat pump is a device that
absorbs energy from the cold
outdoor alr and transfer it to
the warmer indoors. Is this a
violation of the second law of
thermodynamics ? E>rplain.

Why is excessive moisture in
steam undeslrable in steam
turbine ?

How will you calculate the piston
swept volume of internal
combustion engine ?

FIow is a steady-flow system
characterizrd ?

in tlre blanks : (ang fiue)
lx5=5

The boundary work associated
with constant-volume svstem is
always

In petrol engine, heat addition
takes place at constant 

- 

.

(iii)

(u

(u)

@

(iii) When the local atmospheric
pressure is greater than the
pressure in the system, then tl.e

pressure is used.



(iD) Ttre dryness fraction
saturated steam ls

of dry and

(v) A device that violates the law of
thermodYnamics is known as

2.

(ui) In isochoric Process, the
remains constant.

(d) A manometer contalnlng oil

b=BSOkSlms) ts attacnea to a task

flllcd wtth air. If the oil{evel diflerence
between the two column ts 6Ocm and

the atmospheric Pressure is 98kPa '
determlne the absolute pressurc of the

air tn the tank.

(a) What do you mean by thermodlmaquc
equilibrium ? ExPlain brieflY thc
condltions rcquirement for attaining a

state of thcrmodynamic "qntlibd$l=a

M What ls the difference between. thc
classical and the statisflcal approaches
to llrcrmodynamics ? Explain brielV-th9
conccPt of con nuum' 2+3=5

(c) What is a quasi-equilibrlum process ?

what rs its importance rn encinell!13
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(e)

h)

The tcmperature of a system drops by

45'F during a cooling process' Express

G" aiop ii t"-Pttit"re in K R *9

3.

"c.

(a) Define thcrmodYnamlc
'work" What are the
entroPY ?

A piston-cYlinder
contalns g'4n3 of

tempgrature inside thc
constant. Determine
during thls Process'

4

3

deftnition of
enthalPY and

2+4=6

device initiallY
air at lOOkPa and

cylinder remains
the work donc

2

8O'C. The air is now comPressed to

O lm3 in such way that thc

(c) A piston-cylinder device initially

contains O'07m3 of nitrogcn gas at

l3OkPa and l2O"C' The nitrogen is now

;airiJ fo$hoPicar$ to a statc of

io'okP" u.ro 
- too"c' f)eterminc thc

Uo""a"tY work done during th-is

;;";;- "Given' the gas constant for

,rtoog"tt is O'2968k I/kg'K ' lO

Explain briefly the processes that make

upthe Camot cyclc with P-V diagram'
(d)4.

t
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(b) A hcat pumP heats a house in lhe
winter aird then reverses to cool it in
thc summer. The interior temperaturc
should be 2O'C in the winter and 25"C
in the summer. Heat trzmsfer through
thc wzrlls and ceilings is to be z4OOlcJ
pcr hour Per degree temPcraturc
difference bctwecn the inside and
outsidc. fO

0 If the wintcr outside temperaturc
is O"C, what is the minimum Power
requircd to drive the heat PumP ?

(i0 For the sarne powcr as a part (-tl'

what is the maximum outside
suuuner temPcrature for which the
house can be maintained at25"C?

Dcfine sensible heat of watcr and
E tttutpy of supcrhca]cd stcam' What
do you 

-mean 
bY qualitY of stcam ? 

a

Stcam at SMPa and 4OO"C cnters
i--iiizle steadily with a velocity of
8Om/s, and it leaves at 2MPa and
3OO'b. The inlct area of the nozzle is

6ocm2, and heat is bein$ lost at a ratc

of l3ok/s. Determinc

(t) 1'lee mass flow ratc of thc steam

(ii) The exit velocitY of thc steam

(iti) The exist area of ttlie nozz)e' 
,,

(o)

(b)

5.
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A piston-cylinder dcvice initially
contains SOL of liquid watcr at 4O"C

and 2OOkPa Ilcat is transferrcd to thc
watcr at constant pressure until thc
entirc liquid is vaPourized.

(t) What is the mass of thc water ?

(i0 What is tl-c final temPerature ?
3

Explain how can we increase thc
cfficicncy of ideal Rankinc cYclc ?

6

Consider a stcam power plant opcraung
on the idcal Rankine cYcle' Stcam
cntcrs thc turbinc at SMPa and 35O'C
and is condensed ira the condenscr at
a pressurc of lokPa Detcrmine -
(i) 'Ihe PumP work

(tl) The thermal efficiency of this
powcr Plant

(iir) Thc thermal efficiency if steam is
supcrheated to 6OO"C instead of
350'c. 12

De1ine the terms of an I.C. Engine'
lx4=4

(i) Stroke

(c)

(a)

(b)

Cr,

(a)7.
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@ Bottom Dead Ccntre (BDC)

(ii| Cubic Capacity (C.C.)

(tu) Compression Ratio.

Compare four stroke engine with two-
stroke engine (Ang jour comparisons).

4

In S.I. engtree, worldng on the ideal cycle
has the compresslon ratio 6. The furitial
pressure and temperature of alr are I
bar and 37"C respecttvely. The
maximum pressure in the cYcle is
30 bar. For unlt mass flow, calculatc

(i) The pressure, volume and
temperatures at various salient
points of the cycle

@ The ratio of heat supplied to the
heat reJected. fO

Assume, ratlo of speclflc heats to be
I .4 for air.

No. of mole, n=*

R=aSIalcJlnol.K

Cu =O.7l7Wllcg.K.

(b)

(c)
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