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Basic Thermodynp*hics

W off Evaluat&fuAsituation as if relates to 'first law of
Lincluding thEffiigerators the system. (04 Marks)

of water per €cdnd. The inlet and outlet pressure are 1
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Time: 3 hrs. ,ru-' ao Max- Marks: 80

Note: l. Answer any FIVE full questions, chobsirfe ONE futrl questionff$iir each module.

2. Use of Thermodynamic data hand..F_gok and steam ta,ble is il'ftiitted.

Third Semester B.E.

,*.

a. Distinguish betwecn rrr&cro *ffit*oStopic point of view of thermodynamics. (0s Marks)

b. Classi$ the fbllowing into intffie and extensive properties' 
'

i) Molecular weight i,) ffi#fiV iii) Refractive in4Bx

b. Prov,e-hat"heat transfer is a pathffiion. #W.P (04 Marks)

c. The ffierties of a closed syffif changes followjaffihe relation between pressure and

door. At first she feels cool and refreshed, but
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iv) Quality of steam v)"Petr{Spy vi) Roll streEftr.of class. (03 Plarks)

c. Oevitop u lin.u, scalffi*n.ir in ice and noffiffiAy temperature are assurned as two

fixed points and assiffi the values 0'B and 5bS'respectively. If temperature of human

body on Celsius pf,#B is 36.7"C, obtain thg relation between 'oB' scale and "C' scale andbodv on uelslus 6.c-ale rs Jo. /-u, oDram tnq retar

ira'"riu"ilirrg*s-rftrature of water rn 'B.6-q&le.

" . W i.-*r-s&'

(08 Marks)find out boiling"tedrerature of water in B.@le
'q d w 

"*r$$&?'odl,* -6RIZ a. With #ftdffile example defure work fr6m thermodynamig point of view. (04 Marks)

volume is PV = 3.0, whe5e fieiJin bar, i is in$ffilculate the ffi*t.urrrGr, when the

nreqsrrre increases from l-Sbar to 7-5 bar_ /&.s$*v ,r**]1p (08 Marks)pressure increases tom fufuflr. , ]1.: ftY 
' ,ry (08 Marks)

6ffi * Module.2*o a
d. 1( .in , -r --t t-4. rr-- t-^^. r-^-^C^-:^ ^^.,^l3 a. Using first law of thegmd<lynamics ffie-* systenq shgffiit the heat transfer is equal

to the enthalpy chhAgE of a system durirftffistanf pressuleffiss. (04l\rarks)

b. A housewife qlffirm summer daffiided to beat heatffi.losing the windows and doors

after a whilepthe effect begins

c.A I pump deli
bar aif412 bar respecti

''ir:i':'t' dq*Jq'hfqLt* \ %n
?F .- . i:;:4 'a. Define the foll,o^wing r *--.-,'",

D TheiinalEnergy Reserv&r (tER1.
ii) coP of Heat pump-. i! (04 Marks)

b. What is PMM - 2? Why,i-t',isimpossible? (04 Marks)

c. A fish freezing ptant reqilir.r 4O tons of refrigeration. The freezing ternperature is -35oC,

while the ambient teiiiffiature is 30'C. if the performance of the plant is 20oh of the

theoretical reversed earnot cycle working within the some temperature limits, calculate

Power required;'ilnu o8 Marks)

""" Module-3
5 a. Explain the conditions for reversibility- (03 Marks)

b. Show that heat transfer through a finite temperature difference is irreversible. (05 Marks)

I of2

h6 suction is 2pm$elow the centre of the pump and delivery is

bu*p. The seqthn and delivery pipe diameters are 20cm and

e the capac6{#f ttre electric motor to run the pump. (08 Marks)



Show that the efficiencies of all reversible

temperature levels is the same.

OR
Show that entropy is a property of system.

Explain the 'principle of entropy'.

1 kg of ice at -5"C is exposed to the at

into thennal equilibrium- Detenr

Take Qof ice = 2.093kJ/kg"C. I',etent

4#ORd
8 a. Define the fo with reference*Qhpre sub stance.

lfe I -,m'?i) Satqptipridemperature . {&

c.

15M833

between the same
(08 Marks)

(05 Marks)
(03 Marks)

(04 Marks)

6a.
b.
c.

7 a. What do you understand by thffiffid-vnamic dead state?"Explain briefly. (04 Marks)

b. Prove that, q,, = Jt- ffitlo.,,ot r*# w jl-.-
c. Derive the Maxweil.ffiffir and explain their ulqffifice in thermodynamics. (08 Marks)

iiil ffifu'f point u &

i;'ffi;r.;;;il ^@ *ilq" (o2Marks)

b. Witffi*at sietch, explain tf," ,@fhement of dryneffif?iion of steam by using 'Throttling

Calorimeter". 6 7^ff. -;5 (06 Marks)

c. Two boiters one with sUne$eater and otfrgshffi&t superhe4ffie delivering equal

quantities of steam intp"ffion main. th: *:pr. .*ll:^bjileffid main is 
]!!ar.. 

rnequantities of steam mtp"I&Irmon mam. lne presure u:I me Dollers?$(r lrrarlr rs zvuaL. LtLe

tlmperature of steam fffia boiler with a qflp"&hEater is 350"C aqd temperature of the steam

in the main is 250$C.*Determine thryigality of steamffilplied by the other boiler.

Take Co. = 2 Sk ftsk * 
'# fl}f (08 Marks)Take cp, = 2.5l4lisk ; 
-J 

d''\;' 
" 

(08 Marks)
* _"* u- _q}*- *ry "

{dryY ffir}u.rru-, . &

a. Show,r,ur r"*llldeal gas, cr4.W'f,d@ dh.* (06 Marks)

b. A ;*.*h*ir is initialiv ; ee"S and 700KPu, ffib.rrpies 0.028m3. Th. air is expanded

at cdstlnt pressure to Q4mftf. A polytropic*pfdcess with n = 1.5 is then camied or

foUq*d by a constan$dh#erature process{ilfrich cornpletes a cycle. All the process are

ffida,t"-s'ffi
3t!.-r\.

follgwHd by a co
*qv6rsible.

iffiil ll.l.!tl,;.ffi;;;ffi;ry lf ;d",h;$=W;.r".4 *a r,*L.ffii.a io tt . .y.t.
ii1 fmcienfficycle. *l;r, (10 Marks)

:i'ii:, ;4 'i'::. 
-

f%,. #;i'' oR
10 a. State 'Daltoh's law of partial pressure'. (02 Marks)

b. Define the following terpgffi
i) Saturated air g];,fr)"Wet bulb temperature
iii) Specific humidity - -iv) Dew point temperature. (06 Marks)

c. A'mixture of gas,has4he following volumetric analysis. Oz = 3|o/o,COz = 40%, Nz : 30o/o,

Determine : i) The,ranalysis on a mass basis ii) the partial pressure of each component, if
the total pressure,is 100KPa and temperature is 32"C. iii) the molecular weight of mixture.

(08 Marks)
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