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Third Semester B.E. Degree Examigada;, Dec.2023l J an.2024
Engineering The*rmu'ffiynamics .5

Time: 3 hrs. 1: Mu*. Marks: 100
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The temperature '? on a thermometric sca16,1.i'fl efined as T = a.tnk * b, where a and b are

constants, the'dues of k are found to 6€.1-tr'.83 and 6.78 at OoC and 100'C respectively.
Calculate;ffir"tetnperature for a value.pfk':2.42. (10 Marks)
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3 a. State the Firs$ law of Thermodynamies for a cyclic process and with a neat sketch, explain
:

Note: l. Answer any FIVEfull
2. Use of thermodynamics
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Joule's eXDpriment. 
...,.- 'i.,-..,,,, . ,;.=,.".- (10 Marks)

With a simple block diagffi,lepresent PMM of II kinds, why it is not possible, also show
(10 Marks)(COP)Hp: I + (COP)n"me",*,.

Prove that entrop,,*'*,*H*?'pron"*y (10 Marks)

A 5 kg copper-b,lbpli at a temperature of 200oC dropped into an insulated tank containing
100 kg oil at a temperature of 30oC. Find the increase in entropy of the universe due to this
process when"copper block and the oil reach thermal equilibrium. Assume that the specific
heat of eoptrher and oil are respectively 0.4 kJ/kg-K and2.l kykg-K. (10 Marks)

-'-{:---------
b. A sygt$.iihdergoes a non-ft$ffctionless proce$C;Sllowing pressure-volume relation as

S 'u'u
P = i + 1.5, where P is.riq-Ba#and V is in m'. puring the process, the volurne changes fromI7V '".Yi!f
P = V 

+ 1.5 , where P is_,rimSa#and V is in m',:.p, uring the process, the volurne changes from

0.15 m3 to 0.05 -'uo4 system rejects a5 kl.efheat. Determine :

, ,':,,{i) Change in integffirgy (ii) C}gan$e in enthalpy (10 Marks)

.ar,),*. ,"jaE:l;.**OR
4 a. State two s{pfendents of secondiffi of thermodynamics. Further prove that violation of

Kelvin Plank'i.Etatement also violates Clausius statement. (10 Marks)

5a.
b.
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With the help ofp-v diagraT, show the polyhopic. t"ssion as. pi-=
trae4J. h! 

o -:.q'o

'&" (10 Marks)
A certain amount of grdilm$i%ompressed fromPhfi and 0.1 m3 to 5"bar and 0.03 m3 the
process is according tg ffi law PV' : K-Q,,pt.}#nine the maqr_lqa""e and direction of work
transfer. 
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Sketch and explain P-T diagram of water. (10 Marks)

Find the dryness fraction, specific volume and intffi iinergy of steam at7 bar and enthalpy

is 2550 kJ/kg. . ,to Marks)
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With a neat sketch, explain the working d6ji orr. absorption refriger6tltiir system. (10 Marks)

Sketch and explain the working of va-ff;{ compression

: s:
,,= H+t" OR,i.-."iqb

Define the following terms: .*-lu=&sJj!i+

(i) Dew point temperature*-- I6+s.;
(ii) Relative humidity Ss-.
/:::\ d,- - -i-c- l----^--:l:dq$h, ild.fl

refrigerationdEystem. (10 Marks)

.*. ".
'illrlr$".:' :

(iii) Specific humidi
(i") Degree of
(v) Wet bulb

b. A mixture of d

(ii)
(iii)
(iv) .

(i) Partial water vapour and' dir

rrc J.,,

water vapour is at,S erature of 16'C. Find:

f water vapour and {ffi'
'i;*#:"S

add 27"C.

(10 Marks)

(10 Marks)

efficiency of a
(10 Marks)

The amount of

,:.:r Module-S : r-u+r,4"=

With the help of P-V and,;i,-SJiagrams, derive an expression for I

diesel cycle. " ,;, . $

Minimum pressure and^'H.dperature in an Offig/ble are 100 kP,.a

heat added to the ?,lI p.t cycle is 1500 kJ
(i) The pressuxg-dad temperatures at,4"

(ii) Thermal#J#p'i""", ofthe cyc
For air CV : 0.72"klkg.K; T: 1.4.,.*
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mu lti-cyl inder engine.
made during+pti hour test on

OR

sfilbffi,::450 mm,

(10 Marks)

(10 Marks)
a single cylinder 4-stroke oil

average speed:
brake load = N,

calor{fic value = 41,800 kJ/kg,

"*",-.Jflean 
effective pressure : 5.8 bar,

t. .... .:. mass of cooling water circulated : 650 kg,'w!;I 
diameter ofbrake drum = 1,22 m.Tempe

Calculate:
=22oC,

(i) Mechanical efficienGy*ii,
(ii) Brake thermal etrt$lffiy
(iii) Draw heatbalance"shbet
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(10 Marks)


