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Third Semester B.E. Degree Exa m$lq atio n, D ec.20 I 8 I J an.20l9

Time:3 hrs.

Note: 7. Answer
ONE fro m ea c h m o 4,(1.#.t,,

mi cs h a nd b o a i'j iim ittc d.2. Use

2 a. Write ther&odhramic definitions of work Hhd heat. Also write similarities between them.
(05 Marks)

b. Derivptgr E*pression for work dog@ing quasistatic procei\s with a P-V diagram.
l.

,, i (03 Marks)
c. State whetherthe heat (Q) and.tire work (W) are gositive, negative ore.pro in each of the

I a. Define the following teffi$with respect to thermo.dynamics: i) System iD STATE
iii)Property iv)Procqg.WICYCLE (05Marks)

b. State and explain Zigro$ ffi, of thermodynamics. (07 Marks)
c. Explain constant v&ffifi&fie gas thermometer with a neat sketch. (08 Marks)
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utarc wnemer tne neat (q) ano mg worK (w) are npslu-\re, negatlve or &pro rn each oI me
following processes. The sXyetn to be considered- are given in capita\pters. Sketch the

i) A rigid vessel cofuffing STEAM at$-t&niierature of 150"p ii'left standing in the

17AU33

(09 Marks)

' (04 Marks)
(06 Marks)

water. .,::;," ,tq
iii) lkg of W contained in a{;iqui'ated cylinder expands moving the piston slowly

outwards. dwiv) OI#hl(G OF AIR floqsffibatically from,$e atmosphere into an evacuated bottle

ffiugh a valve- 

_ffiffi .r 
(12 Marks)

& @ -,X;fl Modu"-tqdk
a._@ite the statemenlq*o&fiSst law of thermpdynamics for a system undergoing i) a cycle

&d*\ii) a process and*fii)ffiteady flow proc*ess'. (06 Marks)
b. dProve that intemafl-$&pigy a property.gf fsystem. (05 Marks)

r , - @ r- -

An electricjfumdnt flows steadily th.i.iiigt a RESISTER WUiitl is immersed in running
water. *^ $q*o'*

b. dProve that intemal&efgy a propertyqf dsystem. (05 Marks)
c. 0.5m3 of air *ro*t$ at.a tempepffiid'of 210oC and a pressure of 400kPa are compressed

accordingp4ff,&Taw PVr2: C CIa-nfat volume of 0.05m3. Calculate:
i) Mass of dS ii) Final pgessirre iii) Work and heat transfer iv) Change in

atrnosphere, whi6h ib at temperature_S0oC . :

enthalpy. Take R:287 J(gffi.
it+ffi'

t' -*... Y

a. Write two statements qf,sJcond law of thermodynamics.
roperty of a system.b Prove that

c. Aheatengine ied with 278Wls of heat of a constant fixed temperature of 283oC and

the heat rei takes place at 5"C. The following results were reported: i) 208 kJ/s are

rejected o_ ii) 139 kJ/s are rejected iiD 70 kJlgare rejected. Draw the sketch and classify
which @ie results report a reversible cycle or irreversible cycle or impossible results.

(10 Marks)W ror2
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5a.

b.

c.

6 a. Define the following terms with4,Addflffit to I.C. enginel Br6fieq*power, Indicate9 ry*-t^t
(05 Marks)

Specific fuel consumption, Mechqi!ffi efficiency, Heatbal

Discribe how the I.P. of a multi$'y$nder engine is measureb. Describe how the I.P. of a multifusnder engine is measuredftSbugh Morse test' (05 Marks)

c. A 4-cylinder petrol engine ha; ldoutglt gf 2Iy tt 2"99$n3 A Mor1,t{ *::-lt^*:l
and the brake torque readrn!{s'are 177,170, 168

running at this speed the. spEdific fuel consumptiorl
74 N-m respectivelY. For normal

**ine at this ,p..4 the specffic tuel consumption##B6i.tgttlV-trJ. The.calorific value of
6,J ir?+zO0 kJikg. Calirliate: i) Mechanicaimcffi ii) Brake-thermal efficiency of the

engine. {' -,tr q, * (10 Marks)

1,i 
-:-'*i 

--q$*;eModqld4
7 a. Explain ttre.priniiite of working of vapouffiompression refrigeration system with flow, p-v

^-,{ ^ ln ,liarams e:: (06 MafkS)
and p-h diagrams.

b. Expiain ttrJprincipte of operation of,,steam jet refrigeration tMstem. (05 Marks)

2 as refrigerant, works onc. A vApOUr Comprssslull lsrltsq+#!1.ryil Dy.Lsil urwJ '*:,]%*"'- *: ,-:'o:-'
condenser temperatr"rre of 50'f:"afid evaporatorgffiture of 0"C-5f,he 

-reftigeration
capacity is 7 tons. Take enthffi at the enilof i ion*dffiS0 kJ/kg.Assume

;ffil;rrutlJ .y.t. ura oeiermine: i) Mass @Ste of refriger@fi) Power required

iii) CoP. 1" ,''''r Fr.*" d 
* 

(09Marks)

.'qilL,
r - oRru*. *.t+'i*g a. Describe followingpsychrometric proq#iseg flnd represent iffi.rfisychrometric chart.

D Sensible hea.ting or cooling ofeii * *
ii) Cooling *it6 dehumidificatioft:d&ir. \ 

* 
.. 

(06 Marks)ii) COOImg wfih dehumldlncanoflE0..Iplr. _ \ . t'u rvr4r^r'

b. Describe ,i1i*.r air-conditio4ipg;ystem for hot ap{$ry weather with flow diagram and

pry.t ro*.t ir;il:- ;: 
- u' q.'" - ^ (os Marks)

c. ft. *i*.rpheric air conditioni*re25oC DBT and ffecific tru{drlf of,10 grams/kg of air.

Dete*#rnine: i) Partial pred# of water vamk*fn the air ii) Relative humidity of air

9 a.Serive an expression for work sJl$.*li6d per kg of air for single stage air compressor

considering nO.e|6irance and assffiffittre iompression process to follow the law PVo: C.

,i,,.,, &#'"3 ' (06 Marks)

b. Explain the necessity of multistqge air compressor with the help of P-V diagram. (06 Marks)

c. A singte stage recipiocatigg compressor takes 1m3 of air per minute,at 1.013 bar and 15"C

and diliver lt at I bar. assuming ttrat the law of compression is PVr'3) = constant, and the

clearance is negligible, ctilEulate the indicated power. (08 Marks)

' ''i" 
OR

10 a. Explain open andlelosed cycle gas turbine cycles. (08 Marks)

b. Describe braytonlgas turbine cycle and derive an expression for its thermal efflciency.
(07 Marks)

c. Explain the working of ram-jet engine with a neat sketch. (05 Marks)
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