Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN

15SME33

Time: 3 hrs.
Note: 1. Answer any FIVE full questtons, cho ’mg ONE full question fro

Third Semester B.E. Degree Examinat, on, Jan./Feb. 2021

K
Basic Thermody«namlcs

Max. Marks: 80

each module.

Define the following: 1) State. ii1) Process and path
s B . (06 Marks)

Define: 1) Ice point ii) Steam point on temperature scaieé

What do you understand-by .Thermodynannc temperature scale? (06 Marks)

The temperature t on assca 1

(where a and b are cdﬁ‘stants) The values of K aré found to be 1.83 and 6.78 at the ice point

and the steam point;.the temperature of which are assigned numbers 0 and 100 respectively.

Determine thetemperature corresponding-to a reading of K equal to 2.42 on the

thermometer. (04 Marks)
‘OR

List S ilarities between Heat and"Weork. (04 Marks)

Obtainexpressions for thermodynamlc work for 1) PV = C 11) PV"=C. (06 Marks)

A plston cylinder device operates 1 kg of fluidat’ 20atm pressure. ‘The initial volume is
0.04m’. The fluid is allowed‘uto expand reversﬂ:zly foIlowmg a process PV'*® = C so that the
volume doubles. Fluid.is the
original position. Kee
to the initial pressure calculate the work done in n the cycle.

(06 Marks)

dille-z

State first law o Thermodynamlc ‘a closed syste undergoing a cycle. Explain Joule’s
expenment . (06 Marks)
(04 Marks)

900kJ/kg and leaves the: turbme with a Ve10c1ty of 150m/s and enthalpy of 400 kJ/kg. The

Joss of heat from the gases to the surroundmgs is 25kJ/kg. Assume R for gas = 0.285kJ/kg K

.~ and C, = 1.004 kJ/kg K and the inlet conditions to be at 100kPa and 27°C. Determine the
’power output of the turbine and the diameter of the inlet pipe. (06 Marks)

OR

State the" two cla551cal statements of the second law of thermodynamics. Indicate all
processes on i) P-V and 1), T-§ diagrams for a reversible carnot heat engine. (06 Marks)

A car engine with a power output of 48.47kW has a thermal efficiency of 24%. Determine
the fuel consumptlon rate, of this car if the fuel has a heating value of 44000kJ/kg. Express
fuel consumption in both kg/s and kg/h. (05 Marks)
A heat pump is used to maintain the temperature of a house at 20°C. On a day when the

,,,,,,,,,,,,,

80000kJ/h. If the heat pump under these conditions has a COP of 2.5, determine: i) The
power consumed by the heat pump  ii) The rate at which heat is absorbed from the cold

outdoor.air. (05 Marks)
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Module-3
What are internally and externally reversible processes? List the factors causing
irreversibilities. (04 Marks)
Explain “The reversed carnot cycle” on a P-V diagram. State ‘Carnot Principles” pertaining

to thermal efficiency of reversible and irreversible (actuﬁ?l heat engines. (06 Marks)
A heat source at 800K loses 2000kJ of heat of a smk% 1) 500K and ii) 750K. Determine

which heat transfer process is more irreversible. .« (06 Marks)

State and prove Clausius in equality. < (05 Marks)
Discuss “The increase of entropy prmcq,ple and entropy generatlon applying Clausius

inequality to a cyclic process. v (05 Marks)
One kg steam at 2.0 bar and quality 3‘&9 1is heated in a rigid Vessel to a temperature of 400°C.
Calculate the final pressure and ‘pange in entropy of stearm R e (06 Marks)

~# Module-4 «
Define:
i)  Available energy N
11) Unavailable en
ii1) Dead state ¢
iv) Max1murmuseﬁ11 work
v)  Second law efficiency. (10 Marks)
In a certain process, a vapour while condensmg at 420°C, transfers heat to water evaporating
at 250°@“ The resulting steam is used in a power cycle which rejects heat at 35°C. What is
the ﬁ:actlon of the available energy 1n ‘the heat transferrecL from the process vapour at 420°C
that is lost due to the irreversible heat transfer at 250°C‘7 Represent the process on a T-S
diagram. g 8, ¢ (06 Marks)

y .

OR. =
Define: i) Triple point 11) Subcooled hquld ny (04 Marks)

Sketch and explam throtthng calorimeter;, Also plot throtthng process on T-S and h-s plots.
ﬁ@% . (06 Marks)

06 Marks)

,,,,,,,,,

State Dalton s law of partial'pressures and
.):Mole fraction i) Gas’ constant for the mixture ii1) Density of the mixture. (08 Marks)
“A certain gas has C, =:1.968 and C, = 1507 kJ/kg K. Find its molecular weight and the gas

-/ constant. A con§tant volume chamber of 0.3m’ capacity contains 2kg of this gas at 5°C.

Heat is transferred to the gas until the temperature is 100°C. Find the work done, the heat

VVVVVV

transferred, and the changes in mte;ﬂal energy, enthalpy and entropy. (08 Marks)

sz

OR
Plot generalized compmsmN i"ity chart and explain. _ (06 Marks) .
Show that for an ideal ga G -G =R (04 Marks)
Define i) Relative Humidity ii) Specific humidity  iii) Wet bulb temperature. (06 Marks)
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