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Third Semester B.E. Degree Examinqsi#rti"ly/Augu st 2022
' Basic Thermodyrn'?rhics

*;il$,lil'* 
,, 

Max.Marks: loo

Note: 1. Answer any FIVE full questions, ch.iosing ONE full question from each module.
2. (Jse of Thermodynamics data htind book permitted. ;"r'rr '

,=,-.1'Mbdrt.-1:'::::- ,,,,,,,.,,,,,.:1,,

Define Thermodynamic systerq,ili&fentiate between open bd and isolated system.
...,,,. 

t!::.."::, ',','.,.,. (08 MarkS)
Explain the following: i) St[tt$,,p,.'111 Process iii) Cyclip process. (06 Marks)

A temperature scale of a-,'oerta'in thermometer is given by the relation t = a ln p + b, where a

and b are constants pnf,;p,is Thermometric prop-p$. If at ice point and steam point the
properties are found9+tci be 2.5 and 9.5 resp'Sbtively, what will be the temperature
corresponding to tlieihermometric property of 4i5 on Celsius scale.

,,,.,,.,,,,

oR, '

Explain brqed5i Zerothlaw of Thermo dynamics.
Explain the following:
i) Quasistatic process

gas thermometer is forilid:to be 50'C. Thef$.couple is calibrptedwith emf varying linearly
between ice point and steam point. When thermocouple's test junction is kept in gas toC and

reference junction at ice point, the emf produced in millivolts is e:0.18t - 5.2 x 10-at2.

Derivs'An expression for work in a polytropic proce'bs. " 
(06 Marks)

A fluid at a pressure ofi,Q1,lB#Iand with spe-c-ific volume of 0.18m3/kg contained in a cylinderA fluid at a pressure ofi,Qr1t
' u"'

bar, according to a Law P = *,,behind a piston ex,:pa S''reversibly to {a:rpiEssure of 0.6bar, according to a
V

ndS'"r

b.

c.

where c is a constaat. Calculate the workdone by the fluid on the piston. Show the process

on p-v diagram..I

i ',',,,, oR
State first law of thermodynamics and show that internal energy is property of a system.

(08 Marks)

What do you mean by{lpqtiietual Motion Machine of first kind, PMM-1"? (04 Marks)

A stream of gases at1.5'bw,7sA'C and 140m/s is passed through a turbine of a jet engine.

The gases come$;g. t of the turbine at 2 bar, 550'C and 280mis. The process may be

assumed adiabaiiC.'The enthalpies of gas at the entry and exit of the turbine are 950kJ/kg

and 650kJ/kg"'d'fligas respectively. Determine the capacity of the turbine in KW if the gas

flow rate is Srkg/s.
I of2

iil) Reversible process. ,,,.- 'iit1,,.'lr (06 Marks)
Estimate the o/o variation in temperature from a thermocouple fro5n a thermocouple having
its test junction in gas ancf:,b-ther reference junction at ice point. The ferhperature of gas using

(08 Marks)



18ME33
Module-3

a. Give the following statements of second law of thermodynamios:

i) Clausius statement ii) Kelvin Plank statement. ,rli;.': (06 Marks)

b. Show that the efficiency of a Reversible heat engine is-moi'O than a Irreversible heat engine,

both heat engines working between the same temper4tir'CI-liinits. (06 Marks)

c. A heat pump working on a reversed carnot cyCb'' iakes in energy from a reservoir,

maintained at 5oC and delivers it to another reservoir where temperature is 77oC. The heat

pump derives power for its operation from a reversible engine operating with in the higher

and lower temperatur e of 1077"C and 77"C. for, tO0kl/tg of energy supplied to reservoir at

77"C, estimate the energy taken from the,1$rVoir at 1077'C. 
..;;:,"" 

(08 Marks)

a. State and prove Clausius tnequality.*l rOR ,...;i,n (08 Marks)

b. Prove that entropy is a property,.o.f ffiystem. """ (06 Marks)

c. In an air turbin;ih; aii .*pur{*t;nom 7 bar 460"C to 1.01, tar and 160'C. The heat loss

from the turbine can be assum'bd to be negligible. Estimate the change in entropy. (06 Marks)

,,.',.r, 
'' ' Module:4 :..1,6

7 a. Explain the concept Of,rivailable and unavailable'ehergy. When does the system becomes

dead? (06 Marks)

b. Explain the concept of second law efficiency. (06 Marks)

c. A heat engiaerris=*orking between 7008e" and 30'C. The temperature of surroundings is

17"C. En€'ine.ieceives heat at the rate of 2 x 104kJimin and the measured output of engine is

0.131\4W}l,Deiermine the availability, rate of irreversibility and second law efficiency of
(08 Marks)engme. : ,.,,,,,i''" :

, ' OR . ''..,,''

a. Define the following: i),,Triple point ii) e.ritiEal point iiilrEnthalpy of wet steam

iv) Dryness fraction. ;;,;i'ir,r1 
':' (08 Marks)

b. Draw a neat sketch of tm6ttting calorimeter and'exp,u* noy,,,F*ss fraction rs determined.

c. A throttling calor.irheter is attached to the steam pipe carrying steam at 11 bar. The pressure

and temperattjre,of steam after thro.tt]fig'are 1.2 bar and 1206C. find the dryness fraction of
steam. f*e ,pr = 2. 1 for super.heated,tsteam. What iste'maximum dryness fraction that can

::::)j,, 
: : '

r: 'll'
',',,,,, '''" Module-S "

a. Define the terms partiatpid$sure, massfrac.tirjgpnd mole fraction.

b. . bevelop ,n.*pt.ssion to determine the gas constant and molecine the,,'gAS:constant and molecular weight of a mixture of
(06 Marks)

(06 Marks)

ii) Molecular weight of mixture
(08 Marks)

b.,un,pevelop an expresqig-q
ideal sases

1,1i,,,'idea1 
gases';;,;,,,,,'ldeal gases. ,. '",'"'

01", :n mixture of gas'p$tled5 the following vcllumetric composition.
COz: 12o/o,.Ar*'4a7r, N2 : $)yo,i@@:,,; )o/q.

Calculate:,*iii.'?he sravimetriC composiCalculate: i) The gravimetridiuicomposition
iii) R for miirure.
Calculate.

ORvl\

l0 a. Explain the followitr$ i) Compressibility factor ii) Reduced properties

iii) Law of corresponding states. (06 Marks)

b. Write a note on c-cimpressibility chart. (06 Marks)

c. Determine the:pressure of Nitrogen in a steel vessel having a volume of 15 litres and

containing 3.4kg at 400"C by using i) Ideal gas equation ii) Vander Walls equation.
(08 Marks)
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