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2016

THERMAL ENGINEERIN

@

afi w atW tFi sd6 yfl I aiq ar t t

All Qu*tions are compulsory and each question is of 1 mark.

Eiri s,qr'lr} C rrf,{ at+ d Md t qi,$ etFR d? qa t t
Only English wrsion is valid in case of diference in both the languages.

G

1efir+ae do, so

[Madinu6 lYlgYks ' 36

at,Z : O
Nole :

(ii)

t. udqc-6,cTqkdt

(a) ir<(a

(b) {Iflrila

(c) ffirnaa

(d) a'*qgra

wpffi6q61q..1i;-

(a) vfrdn

G) cfrayr

(c) s{'Wi

(d) sc{int+$ttTfi

1. Adiabatic process is related to -

(a) Close system

(b) Open system

(c) Isolated syst€,m

(d) Serni closed systern

2. Not a part of thermodynamic system -

G) Boundary

(b) Surmundings

(c) Momenh.un

(d) None of these

P.T.O.
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3 qErfr{*rrJslsdt-

(a) E;la(P)

(b) eET{tr{ (v)

(c) qqfi(s)

tal sffitIO

4. ot+slqE-q{fitr

(a) H =U +PV

(b) PV=H+U

(c) U=H+PV

H(d) U=ev

5. ai'q-oat+qqt-

(a) Pv:c
(b) P,V, =PrV,

(c) PVctC

(d) sc{iF{S

6rt*q{ +frq dEsfrrrit fuRi6 (R) 6I

cr{dqr-

(a) 0.287 U/kg K

(b) 4.000 kJlkg K

(c) o.2g2klkgK

(d) 2.369kJ/rgK

20t6(21

3. Intensive propertY is -

(a) Density (P)

(b) Volume (V)

(c) EnnoPY (S)

(d) Enthalpy (H)

4. Which relation is mncct ?

(a) H = U+PV

@) pv=H+U

(c) U: H +PV

H(d) u=pv

5. Boyle's law is -

(a) PV=C

(b) P,V, : PrV,

(c)

(d)

PVoC

All of above

Value of characteristic gas constsnt

(R) for Hydmgen 9s is -

(a) 0.2E7 kl/kgK

(b) 4.000 U/kgK

(c) 0.292WkgK

(d) 2.369kJtkgK
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7. cp, cv ERi{fr{Effit

(a) Cp + Cv: R

O) C.-R=C,

C.,
(c) t:ct

C"
(d) n =cv

'sqrrrftr+l' cr ccc ftcrI t
(a) PMM-IfiHI rruqqt I

G) NI q ffi{ +i qq{ i qfflqftd f6<l

qrsart r

Ecnffifit

BqiffiitattTfi

wrqftr61 6I Eai6t t{cc flidr t

(a) arfte<m

O) rrmtffisrq

(c) dfro<Iq

(d) sr{tnq*

rrrarfrqsfitq6-

(a) qrsrfiffic

O) gslfrcFq

(c) rqqfiIqd q-qr6 q-fic

(d) oqfiI{finqrwira

(c)

(d)

9.

10.

(3) 2085

Correct relation in Cr, C, and R is

(a) Cr+Cr=R

(b) C*-R=C,

C.,
---! - t-tc, R --P

C"
(d) n =c,

First law of 'ThermodYnamics' is

(a) Constnrction of PMMJ is

impossible

Hoat and work can be muhullY

interchange

Both of above

None of above

Zeroth law of thermodynamics shows

(a) ThermalEquilibrium

(b) ChemicalEquilibrium

(c) PhYsicalEquilibrium

(d) All ofabove

Isothermal Process is a

(a) Non-flow Process

(b) Flow Process

(c) SteadY flow Process

(d) SteadY flow energY P'rocess

P.T.O.

7.

(b)

(c)

(d)

9.

10.
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I l. sc+q{ q-fi { loqr qq+r{ t
(a) W:P'V, - PrV,

(b) *-P'V-'-lzvz
I- r

(d) {fq

nRId o{Filft-owt ft{rq,rdt

(a) <rr

(b) orqiFT

(c) met

(d) ilqqFI

\t-qimttr6

(a) rm rFFI

O) tu5s-dq

(c) niFI IFFI

(d) frtutawq

wrqftmtuffiqfrmt

(a) AQr : AW + aQ2

o) aw=AQr +^Q2

(c) AQz = AQr + AW

AQ'
(d) aw=f,Q;

(c) w:p,v,/"[v]-l

13.

14.

(4) 20t6

Work done in a throttling proccss is

(a) W=P,Vt-PrV,

P.V, -P^V"tt) w=#'v- I

fV,)(c) w = r,v, /n 
['-yJ

(d) ZEto

11.

t2. Internal energy of gases is depend

upon

(a) Pressure

ft) Volume

(c) Density

(d) T€mperature

Entropy is a

(a) path function

(b) point fundion

(c) process firnction

(d) specific function

Second law of thermodynanics is

(a) AQr : AW+ AQ2

O) AW=AQr +aQz

(c) AQz = AQr + aW

AQ'
(d) 

^w 
= Aa,

13.

t4.
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15. orataw +t ar*q cs-dr fr q+t

Tr -Tz(a) n= Tr

T,'_T,
O) n: r,

T, -T,(c) r: r;

T.-T,
(d) r:-r;-

to. ffiqodsdq<a-m{qdt

Ia.(a) n,", = ,;

rlr
(b) Id=n;

(c) n,"r:, - 
,u"b

tot q*r=r- ff
qri I,"r = rnisr qFdI

Iac: qrffid.F'qqm

15 = arfr+<ro

(, 20t6

Therrnal efficiency of a Camot cYcle

is given as :

T, -T,(a) n= r-
T,_T,

(b) n= \

T' -Tz(c) ,t: T,

Tr-T,
(d) r= L

16. The relative efficiency of a cycle is

given as

T,C(a) nd:r;

, rlnl
(b) rd = rt*

rltt
(c) q*,:l- 

11*

T*(d) n., : I - i-*

Where 1,"r = Relative efficiency

nsc : Actual ef,EciencY

I* = Themal effici€ncy

15.

P.T.O.
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17. COPhe e COP*i vc-< |
(a) COPh, + C6P*= 1

O) COPhp+ I =COP,",

(c) COPno-COP,"r= I

(d) COPhp + COPrcr: 2

lE. mr <r{q c-fi t kC (.dff d qfit+da E}'n

/T^\
(a) 

^s: 
ce /n lt']

/T.\
(b) As: ce /nU;.J

(c) 
^s:ce/"FJ

/P)
(d) As : ce In 

lpr,l

vgr<rt a ed i-
G) writqfil<ttcd t

G) nq'qFr6$iqfilrt{rd I

(c) rrsrqPm{d d qfiEdrd t

(d) wliqnrd{dq-{-drt I

v1w{qq t{lc+1(rffiEt'ft

(a) hs: hf+ tk8

(b) hr=hr-hr,

h(c) hr=E

hG"

(d) hr=6

19.

(6) 2086

Relation between COP', and COP-

is

(a) COP* + COP*[: I

(b) coPhP+ l:coP,ef

(c) COPhe - COPrcr: I

(d) COP,, + COP*= 2

Change in eutroPY for constant

pressure process is

rT^\
(a) 

^s=ce/nE]
/T.\

o) ^s=cP/n[d
(v,'\

(c) 
^s 

= cp /n 
tvJ
/P^\

(d) 
^s: 

ce /n 
|.pr.l

Pure substance means

(a) cannot change its Phase

O) cannot chmge in chernical

formula

(c) can be change in its chernical

formula

(d) can be change in its Phase

Enthalpy ofdry saturated stearn is

(a) h, = hr + hr,

O) h, = hr-h6,

h-
(c) h, = Ik,

4,(d) nr=6

r'1.

18.

19.

20.
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21. c.6'Ercorrfit
(a) 616I{ iIFlcR

6y ffiEecnw
(c) Hc+fqmqwf,{

(d) +sd(cr{d{

23.

qrq-d{frtq+.qntfu{rt

G) qrRqqq

O) 3rFd-drq-6

(c) qFI s<r:SrF6'

(d) u,on-oq+o

firt<r fu<rqfi i{tqrr q{ erdtfi tfi 6r
sfi'6{rrcdt
(a) d-ir{
(b) slFnr€l-+

(c) uaistiw
(O r<{+6t{at1

ffi rq,$otn { vk $oda-ut
rtmtr
(a) qssrqt6,'

G) {+scdr
(c) rrrur$o
(d) t{{dfifi,

tqtaiqq{ €E{6r<tc *drt
(a) {rr+ sr6,qlqul Er{

O) Sfrrrwr+Err
(c) gs-r6ffi{+'ERr

(d) r<Ct+*rfi

24.

25.

(7) 20E6

Not a boiler

(a) Cochran boiler

(b) Locomotive boiler

(c) Wilcox boiler

(d) Nestler boiler

One mounting of a boiler is

(a) Feed pump

(b) Superheater

(c) Steam injector

(d) Water level indicator

Not a classification of internal

combustiou engine according to

cylinder arrangeinent

(a) V-engine

(b) Horizontal engine

(c) Vertical engine

(d) None ofthese

In a four stroke €ngine, whictr is a

power stroke

(u) Suction stroke

O) Compression stsoke

(c) Expansion stroke

(d) Exhaust stroke

In a petrol engine combustion of fuel

is done by

(a) Fuel injector

(b) Spak plug

(c) Auto ignition

(d) None ofthese

21.

23.

24.

25.

P.T.O.
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26. +{d {qr t ef{tTd-{sf Etdr t-
(a) srd-qs

G) qntilqt

(c) ryIltr{-

(d) riTn

27. q-dttc iqc { qil{flai or (t6 c-6rr t
(a) wFlftrrYfla{

6y arfr+vfl-aa

(c) qqtsEs"Yfrt

(a) en!$g{ftaq

+h dt dr6 frft 'gw sqet + 3rflta

rfi ordtz
(a) tdttut{r
O) c-++r6

(c) uui qqRUI +6+,

(d) {dq$66,

erg vdH or suain +fi fuqr qnr t
(a) tszrcn{n

(b) e-nfu"Eq{t

(c) rdq{i{d
(d) $[R-eq-{{

r6v<n<rmtr vufltsroramt

(a) 6.qvkqq
(b) +.q silTdffm<Fitt

(c) qlt rlfdqrf,fi''qFcr

(d) ErS6Iwsl 3lk6-

29.

30.

(8) 20E6

Goveming in a diesel orgine is -

(a) Hit and Miss

O) Quantitative

(c) Qualitative

(d) Combination

A type of warer cooling in a intcrnal

combustion engine is -

(a) ThermodYnamiccooling

(b) Thermal cooling

(c) Thermo sYPhon cooling

(d) Thermostat cooling

Which lubrication method is not

included in gravity system ?

(a) Can oiling

(b) Wick lubricator

(c) Sight feed lubrication

(d) Ring lubrication

Air compressors are not us€d in

(a) Gas turbine

O) Intemal combustion eogine

(c) Wat€r met€r

(d) Spray Painting

Advantage of multistage compressor

is

(a) low power consumPtion

O) Low volumetric efEciencY

(c) Heavy fly wheel

(d) More leakage of air

27.

29.

30.
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ftsiftrvqc,*{EAl
Time *llowed : Three Eoursl

2. (i) uE $ot'foir-+orfurq<rmorffiqrflEg I

Sketch a four stroke pehol engine and explain its working.

(ii) \rd qr{fi{t,frq qlqy{s,'qRifu{rqi frt {S EqEq I

List the necessary mounting for a boiler.

(e)

2016

THERMAL ENGINEERIN

@

Roll No. : ......................

1l&t<tdo:zO
[Meximum Marks : 70

(r+4)

P.T.O.

G

alz, O sqqmoWt dqddfir€f q,rk#rtre?ffi r

Nob : Que.stion No. I is compulsory, answer any five questions from the remaining.

(ir) qd6 qs t sq1. cnl ol wsrc qq erqrd#lq,
Solve all parts ofa question consecatively together.

6iil flAqvfl*i zdyvdrnwol&r I
Stort each qwstion on a fresh page.

@) <Hi twral t qar att d ffi it ettc1. atWE a? qru t t

Only English version is valid in case of difference in both the languages.

1. (D .sK{i+q+frqilHfr'6+r*rrqftafuq r

Write down the characteristic equation for a perfect gas.

(ii) +{ fr1 frfuewr tr{drd qff1q1frd dfrqmn Esdr+ri frfeq r

Define specific heat capacity ofgas & write its unit.

(iii) Ef, ERr ctdqf(fr aqrqfrrdqr qqq frqq lefuq r

Write down fm law of thermodynamics stated by Joule.

(iv) q61fi1q51*or9ilEq l

Explain dryness Faction.

(v) sF{ e[I{frr qlte w srd q-r<{iSqe {{+t 
"ilftfi 

6rqr ffig r

Show Camot cycle on P-V diagram & write formulae for its efficiency. (2x5)

2086
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3. (, q6,c(qilFnd qrg{{is{ +frcuft qE qrq{{r6r{ 6l {d ctdqt(d dtqqqqtf

{frgr pvn = corstant *'wlun d t

Derive an expression for work done per cycle for a single stage reciprocating air

compressor when compression follows PVr = constant'

1i1 *r+tsiwktuv t

Write down purposes of lubrication'

4. (D stq-diq{atqqrrro,<rarfu g*uftflrkadfoq t

Derive an expression for air standard efficiency of Diesel engine'

(i0 \r6*{dffi sr {+€{ q-{qrd 15 : t t r rfiq q{vrd z : t t r ti*sc*-vrq+
<FT q dFrrtFr rDEr{I: t uar# zz 'c t r qfc a-RUI^+ i{K slir 3'5 bar d, d q*'or

eftrwq arqqn aqr {s'61srg q{fi'sril nra dfaq t

The compression ratio ofa dieset cyclc is 15 : I and the expansion ratio is 7 :-L

The pressure a-od temp€rature before compression ae I bar and 27 oC

.op""tiu"fy. If tfre 
-frsure 

after expansion is 3'5 bar find the maximun

tempqature of cycl" ti"a 
"it 

tt""a-a e(iiciency of the cycle (6'|0

s. (D ifiM6dt{+rfualr+,rorffiqrsrqq t

Draw diagrarn of zenith carturattor and explain its working'

(ii) !I6't{ 6r crGrr q['I, rEI{d{ tI iIFttIFI FqrT' 12 bar' 0'5 m3 dql 400 "C t I st
pv r.r : fisr{i6 fr{Fr i 

"*,m 
r"", *" t !iq+ qs-6r qt<q qrffi{ 2 m3 d qrar t r

tlq 6I rqqn, qfuc <Is e E-d 6r{ 116 dfoq t

R = 0.2E7 U/kg K

The initial pressure' volume and temryr-ature of a gas is 12 bar' 0'5' ml and

400 "C. The gas is expanded by law PVl 3 : constant' the final volume becomes

2 m3. Find ttri mass oi gas, final pressure ofgas and work done'

Take R:0.287 kJ/kg K (6+6)

6. (D nrSnovrtmurfu em qatsaiq++1i-ovrfmm+,ri+thfu qrsr{q t

Desclibe the method of determining the brake power of internal combustion

Engine by using Prony's brake power meter'

(") 20 fsfi {d d d +oic * t 20 bar fisrr <re rR 300 'c qrq d qfiGfrd +ri tE
\",, #oa**, 

"t 
rr*" dfrgaqr t{q Er eqFdq lrd dfrg I

qe d frftrq wr qcal = 4'2 kJlkg K

aql 'rlc 
+ kg ce = 2'09 kJ/kg K t r

20 kg water is at 40 'C, for converting it into st€am of 30O "C at 2O br constant

ffire' calculate heat required and the volume of steam'

(E+4)

Specifio heat capacity of water = 4 'ZW/IrgK
For steam Cp : 2.09 kJ/kg K. (cr-6)
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7. (i) B$+e!-g,S6!c-d{E{ffi+tqc+dfrr t

Differentiate two stroke and four stroke I'C' Engines'

(ii) (+',q{: S€+{d ic-{ +qtc{q *-{cc frq qraqio oik f+qrls :

In testing a four stroke diesel engine following results are observed :

q{6,qrtqstcll{ffi -20 mm

Mean height of indicalor diagram - 20 mm

firdu-sr+rqto enq-cr -o.ol5 m3.

Stroke volume of cylinder - 0.015 m3'

ffi+{qr
Spring No.

tc-{frtqrf,
Speed of engine

qqr++6.qR

Effective load on brake

r'{di6,frql
Effedive radius ofbrake

- 27 kN/m3/mm,

- 27 kN/m3/mm,

- 400 rpm,

- 400 rpm,

-760N
-760N

- 0.7 m.

- 0.7 m.

8.

(6+6)

iqc 61 qfr( rtiff, doeftF q qtr{+.uoo1 56 $feq t

calcarlate Indicat€d Power, Brake powcr and Mechanical efficiency of Engine' (616)

frqq{{k6ffir€ifrfuq:
Write short notes on following :

(D eq{frftr{q-d€kq
Inter-cooling in air-compr€ssor

(iD Ef'{f,{3q€tqT

Boiler Accessories
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