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Define the following with
i) Open system
iv) Path function (10 Marks)
In 1709, Newton prop6sffa linear temperaturepffiwhere ice point and normal human

(l0Marks)
process as shown

(10 Marks)

b. A Piston
cycle of forffiprocess. Durin&oa cycle, the sum of all heat transfers is -l70kJ. The system
completes 100 cy
item and compute

cycle
rte th,

s p"e&*ttiltp. Complete the following table showing
] net"hete of work outout in kW.
Pffbdess O ftJ/ min) W ftJlmin) AE (kJ/min)
wa-b 0 2170 ,l

b*c 21000 0 ?

c-d - 2100 ? - 36600
d-a ? ? ?
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Third Semester B.E. Degree ExaminatiWc.20

Basic Thermodynffitcs
**, *

,etfu,P
Time:3hrs. "*ry

-$sw
Note: 1. Answer any FIVE full questions, qffiirYg ONE fult q

2. Use of Thermodynamic Data Haiitlhobk is permitted.
E

body temperature arb|q&Fsumed as two fixed pffift of 0Trl and l2"N respectively. The
temperatwe of hffiff body on the Celsiuspcalt is 36'C. Obtain relation between Newton
scale and CelsiuqSHe. .*k* (10 Marks)

,.. ,t -*r],,
*""r't' Y:}'

,{'q-" ", *OR
Obtairffiression for displacentepdwork

D ffieffirat process ii) foffiic process
iii) Isotffiric process iv) Iffiliroric process

iii) Cenlt'ffi?l pump iv) Throttling device v) Turbine.(l0 Marks)
machinffihtains a fluid system which passes though a complete
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Max. Marks: 100

each module.

the method for each
(10 Marks)

system
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4a.

b.
c.

5a.
b.
c.

6a.
b.

c.

10 a.

b.

Prove that Kelvin - Planck
thermodynamic are equivalent.
State Carnot's theorem.
A reversible heat engine operates between two

OR
statement and Clausius

17M833

of second law of
(08 Marks)
(02 Marks)

of600"C and 40"C.

nts

The engine drives a reversible refrigerator which between reservoirs at temperature

of 40o and -20"C. The heat transfer to the

combined engine refrigerator plant is 360kJ.

is 2000kJ and net work outPut of
the heat transfer to the refrigerant and

(10 Marks)

(08 Marks)
(04 Marks)
(08 Marks)

**-*+*S *:}'* -@ ruoatlffio: -& 1""

7 a. Explain tffifficept of Available and Unffidilable energy. (04 Marks)

State and prove Clausi
0.5 Kg of air initially
doubled and is then
the total pattl

b. Write affiffiredrMaxwellrelations.* @ (06Marks)

volume, enthalpy, entropy and*intgrnal energy. *. ffi-S- q (10 Marks)
I r-W|ryLi ,*lry#

^-ry&* oR r}.p' ry,8 a. With a neat sketch, effiff the working ofu;&n$rned separatingFantf thottling calorimeter.

* * @,*ryH -....|3* 
' (10 Marks)

b. Steam at 0.8MPq250'C and flowing dtthe"rate of lKg/;ffies into a pipe carrying wet

steam at 0.8M!ffiffi5 dry. After adiQAtid"mixing, the fl&ffidte is 2.3 Kg/s. Determine the

condition of ste#iafter mixing, \pffiWttre velocity*of Wuio in the pipeline. (10 Marks)
x :#r o.ov- !$-- Iffi ;I r-lr

ffi--' Module-S ;^t"J.m
9 a. State.4ffiplain i) Dalton'@3W ii) Amagat'sffi- (08 Marks)

b. nefieffih6 following : i)ffiEdlb temperature ,*iifWet bulb temperature

* 
.' 

i.nfuhtcifrc humidity)* iv) Relative humidity (04 Marks). w " ffifrBcifrc humidiffik iv) Relative humidity (04 Marks)

c. *#kmixture o f gases lpslffi fo ttowing vo luptetiic compo s it ion

-^"ffi2 = l2o/o dru ; .;
q*ffioz 

= 4o/o &-.",u"* u d
\T - onol, 

':1 - 
-.Nz= 82Yo ,c* 4o ery*ee*

CO=2% *W M,"
*'es "w s@'B

Calculate{: }i} the gravimetric comilositio
Yi1 Molecular.ty_er$lt of mixh

of 250'C. The maffi#liquid present is-$ffiFind the pressure, mass, specific

Yi1 tvtotecrrl* rySr$rt oi mi*ture
(08 Marks)iii)norffi 

oR
Derive Vander W4al'$ constant interms of critical properties. (08 Marks)

volume 0.04m3 cont+i&a mixture of satuggffi water and saturated steam at a

of 250"c. The maqtqf'liquid present is_?,w"Find the pressure, mass, specific

nlpy, entropy andinteinal energy 4q" e 
(10 Marks)

Lrenve vander w4al s constant mterms or crfilcal
Explain the follery@ : i) Compressibility factor- fl- -**&:n iil Law of corresponding states (04 Marks)*ry:* ii) Law of corresponding states.

c. pgtgrmine ,k 4* of Nitrogen contained in a 35m' vessel at200 bar and 200 K by using

net heat transfer to the reservoir at 40"C. *, *-i r-.

'' '* 
s-Md{tl,t ,#.F

Explain how free expansiona$ t'fffiffikes the process irrever6ib{S

What is internal and external irreyeffiplity? q
Show that entropy is a property-&,'{item. rry

*, reh ' "@*
ffi'W oR

*
(08 Marks)


