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Third Semester B.E. Degree Examination, Aug./Sept.2020
Engineeri ng Thermodyhamics

$t-, 
tt'

Time:3 hrs. ,\ Marks: 100

Note: 1. Answer any FIVE full questions, 9'llgutiits ONE full question from each module.

2. Use of Thermodynsmics Data Handtfi),6,.e!,""Steam tables, Psychroritdty'chart are allowed.

;sl 1!

I a. State and explain Zeroth law ofuthe dynamics. Thermocouple with a test junction at toC

on a gas thermometer and coldi.j,idiction at OoC gives outpui emf as per the following
.. tv rj rrrY,

Where't' is the temperature. The millivoltmeter is ca"librated at ice and steam points. What

temperature would this flit}ihometer shown when gas;lhermometer reads 70"C.? (10 Marks)

b. Differentiate between :"lti'l''j

i) Macroscopicard'Microscopicapproach 
.,::t:ii) Open and,clq5d system .d',

iiD Path function and point function "_ ,iv) Intensiv-q&nd Extensive properties...*'11 "

v) Thpryliand Mechanical equilibrium. (10 Marks)

2 a. Explain working of constant voltirne gas thermometer:'With neat sketch. (06 Marks)

b. Derive an expression for displtibement work is a guasiStatic procoss. .,:r,::::,:i::,:: (06 Marks)

c. Define work and heat. Writdrthe similarities anfl''$rsslmrlanttes betweenthem. (08 Marks)

:.-'i 
Mo.uld2 ..,,. """

3 a. Explain unsteady flow proces, nu-J@ing and turt .*ptylng process with relation.
(10 Marks)

b. 50Kg/min en{hrs;the control volq,r4etf'a steady flow rystem at 2 bars and 100'C and at

elevation of .100m above the datlinr. The same mass leaves the control volume at l50m
elevation,,wiih a pressure of l0 bars and temperature of 300'C. The entrance velocity is

2400dhid and exit velocity- is 1200n/min. During the process 50000 kJ/hr of heat is
transffiCd to the control voltime and the rise in enthalpy is 8kJ/kg. Calculate the power
developed. Also find the'rHtd of inlet to optjp.fudiameter ofpipe. (10 Marks)

OR
4 a.. istate Kelvin - Planolt's and Clausius stbtement of second law of Thermodynamic and prove

that they are"eqpiValent. ,;:;;;,::;::::'i,;,. (08 Marks)

b. The minimrirnjbower requiredrib*ive a heat pump which maintains a house of 20'C is

3kW. If tli6:,diide temperatuJe is 3'C, estimate the amount of heat which the house loses

per minute. 'i,, (08 Marks)

c. Briefly explain PMM II and PMM l.
,','1,.1

5 a. Derive Clausius lil,,Wuality and hence prove that entropy is a property. (14 Marks)

b. Explain briefly-n%ilable and unavailable energies referred to a cyclic heat engine. (06 Marks)
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Explain with neat volume sketch, lfrJ*.tf,oO o5, get."rnining the quality "t:,t::f-,:I
*-Uin.a separating and throttling calorimete'' 

. - 0,, .,,,. 10 Marks)

A vessel of volumJ 0.04m3contains a mixtureqst $atiirated water and saturated steam at a

iemperature of 250"C. ifr. .ur. of the liquid,,pqb.$&rt is 9kg. Find the pressure, the mass' the

rp".int volume, the enthalpy, the entropy and%€ internal energy' ,.,,.;;I= 
(10 Marks)

't

Modute-4
7 a. Explain the working of ammonia raOOit *rption refiigeration sysiem with neat skilil;,

b. Explain steam jet refrigeration,#,i;li.geat sketch'
::1r \W:: '

", \lv !vl4rA!,

:'lli::::::;i.iilir (10 MafkS)

,i'*'';s*' oR s"

8 a. With a neat sketch, e4pl4in the working of the ,?li..ff9naitioning system for hot and dry

b. It is required to desigi au air conditioned hall for-tI#following condition:

Outdobr conditioii' :' = 32"C DBT and 65% RH

Indoor conditiq4,{"'' = 25'c DENt':hilld 60% RH

Amount ofiaiaJfuuhted = 25Omffmin

Coil dew,Point temPerature = l3 'C
If ;; ;qfigu .onaiion is achieved rrit uy cooling and dehumidifying and then bv heating

calcufiltg i:- 
_ ,,*l'jl_ .,,,,. 'i*','

i; "t Hng coil capacity and:'itS'blpass factor *[J
iD Heating coil capacity and, it$surface temperatgbl,if its bypass factsr is 0'3

iiii Mass olwater vapoul"removed per hour' ."q' 
-'ti' (12 Marks)

"1li @gffbt"
9 a. Derive the expression"for tt" i.o ork done by'5, single state reciprocating

compressor witft,ana without clearance voluine' ;{J: (12 Marks)

b. Expiain Multi-$Agi compression wip.{t"ffich. Mention its edvantages' (08 Marks)
, - -0.,

d" 'lii -',h gR .".

10 a. Explaii*l$rith neat sketch, ty.p6"il#gas turbines' (10 Marks)

b. Writi short notes on : . .;

"=.,'j,i,i 
Rocket nronitri ip.L,= ,,,.,...L,,f.; (r0 Marks)
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