
Third semester B.E. Degree Examination, Aug./sep t.2020
Basic Thermg$,jiimics i

'::.j.: ',*r'Max. Marks: 100

Note: t. Answer any FIVE futt questia*:;ioosing ONE fuu qu"rlinr Tro* eoch module.2. Use of Thermodynamici aan1rbaa Ooo*p""r*iiii.--- ,...,
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Module-l

3r;*.,i,i'.TI 
"*l', 

open-svstem iii) Isolated system iv) rntensive-property

The temperature 't' on a thermometric scare is. defing$ interms of a propert, .!,9 ffHrelation t : alnpg b,,'where .a, and .Uiu**n*,*; il";;;;*ture of the Ice point and
rrelTgoh,.q,assgned numbers 'o'unJ.io0r respectivery. Eiperiment gives values of .p,as 1.86 and 6.81 at the Ice point and .t"u* poiri *;p;;li;ril Evaluate the temperatureconespo'uding'to a reading of r = 2,". 

11the 
ttre'rmom;,;;r-'"'' (r0 Marks)

State Zeroth taw of therm:0,ff:1._. 
:ffi,r* r.n fet1il. (04 Marks)

P."fin: Quasistatic proceis. whai are its .rr*u.t.riiiil;i{f' ,,,::,,,,,,,,,ii::

The Emf in millivoltmei&.tn a ,h.;;;;;;;''r',t, the test .iunmo3"'u, ,". ::T"Hlthermometer scale and reference iunction at r." ' p"int is given 1ye = (0'0367t + 1'33 x loat2;mv. The millivoltmerer ir raiiJt"o at Ice and steam points.what will rhis the,r,rhometer read , 
" 

pd;; ffi;.;;;;;;. *uffi,., reads 50oc?
t 

''t'a.',. ' .,. ,r.. 
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nrj

, lt I3 a' 
lxnJainthe.pdvwo* andprove*urffioath tunction.D. r,xplarn path and point function.

c' A,llosed system undergg'e1leuasistatic prg,,,!g.!..! according to the raw e =(vr*3), where
'iP-; is in N/cm2 ana,,i|.Y..,.l isl m3. calcurate work-done when .v, 

changes lr",, ,X'a ,0."r.tL. ii r- ..". . 

vsrvqr*w 
.E vr\ svuw wtlslr

,,r::... ,, (10 Marks)
r1 r:r.nl!:: iilr::::i

1, :i , . r,',* ,., ORa. Briefly desoribe ihternar energy in a property of the system (04 Marks)b' 
3"t"1fi *1#, 

now elrsi'.q*,i"r"r"r a single ;;; of fluid entering una rJurirg tr,.
c' A turbine operates unoei iieiay flow conditions receiving steam at *" a,,"*tt'ruJr1||i]pressure is l'2MPa, temperature is l88oc, enthalpy is 27"85kJ/kg velocity is 34mls andelevation is 3m' The steim leaves the turbine ut tt. rolo*ing state: pressure is 200Mpa,enthalpv is 25r?kJ/kg verocitv is r00m/s 

";;-;i"""r,i"r"il o*. Heat is lost to thesurroundings a{.a"rate or o.zqk r. if ,t . rt"u. flow rate is 0.42kgls. Determine the poweroutput from the turbine. 
.v Y' rsrw rD v'r 

(10 Marks)
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tl ' '''ttl't'Module-3
Establish the equivalence of Kelvin-Planck and Clausius statement.
What is perpetual motion of ll-kind? Explain.
[n a heat engine, the temperature of the sourc-e-aad sink are 700'C and 50oC
The heat supplied is SMJ/min. Find the pory,,gr deVeloped by the engine.

..
Show that entropy is a property of a systeni.
State and explain Clausius inequality.
2.5kg of air at a pressure of a Zbar and 26"C forms a closed system, which
constant pressure process with%,-heat addition of 650kJ. Calculate: i) Find
ii) Change in intemal energy iii) Work transfer iv) Change in entropy.

18ME33

(08 Marks)
(04 Marks)

respectively.
(08 Marks)

(04 Marks)
(08 Marks)

undergoes a

temperature
(08 Marks)

,,i."' 
,',, ' Module-4 ,,'.,,,:, ,"

7 a. Derive the expression bf maximum work obtainable from two finite bodies at temperatures
of Tr and Tz. ii,,., (10 Marks)

b. 1.2m3 of air is heated reversibly at a constant pressure from 300oK to 600"K and is then
cooled reversibly it constant volume baek m initial temperature. If the initial pressure is
I bar. Calcu.lat€ net heat flow and overall change in entropy. Also represent the process on

r-S diati.#irr. i*. c, =l.005ksKq; R =0.287#; cu.5,0.716r#. (r0Marks)

OR
8 a. With neat sketch, explain,,,,the,,method of measursment of dryness

separating throttling calo'rimeter.
b. Define the terms i) Sensible heat ii) Drynesi fraction.
c. Find the entropy of one kg of superheated steam at 25bar

specific heat of the superheated steam is 2.lkJ/kg'K.

25. ThC.tempprature is 15'e..Wl*at is the presqure?

':,jrr,;* r'',
*:*,lc*rf
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fraction of steam using

, 
rr' (10 Marks)

(04 Marks)

a4d4 mperature of 290'C. The
(06 Marks)

(04 Marks)
having a molecular mass of

(06 Marks)

(20 Marks)

$! . ..-.r,"
State the i,)Gibb's Dalton's-law otpartial pressure 'jifH",
A tank has a volume of 5m' and contains 20kg of an ideal

State the i) Gibb's Dalton's.law of partial pressure ii) Amagat's law.
A tank has a volume of 5m' and contains 20kg of an ideal gas havin;

c. A vessel of 2.5m3 capaffi''contains lkg--rntXe of Nitrogen (Nz) at 100'C. Evaluate the
spppific volume and preszure. If the ga$-is cooled to 35'C, calculate the final pressure,

; .,,,change in specific intemal energy and specific enthalpy. The ratio of specific heats is 1.4.
", One kg-mole of N,itrogen is 28kg. (10 Marks)

,:1;,,. 
'ill,:"' . 1,,',,'i''lr, l'' OR

l0 Define the foll,owing:
i) Ideal and r.ul-gur ..,,,., ''
ii) State and explain the Vander Waal's equation of state
iii) Compressibilityfactor
iv) Law of corresponding states
v) Beattie-Bridgeman equation.


