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B. Tech.

{sEM. rv ) THEORY EXAMNAflON 2010-1 l
AIPLIED THERMOD\NATTICS

hne: 3 Ha B lotal Marks : 10

Not. | (i) Atenpr ,ll 
'ruc$ions. 

All queiions canr equ.l

i

lu
rj

t. Atempr alytNo ofrhe iollowing r O0x2)
(.) Dcnne narhemtical condition lor exad differnrial and

denve Maxwcll s eqution.

Itr) whd do lou undmtand by ,md:rd hear of reaction dd
. hear of fmlion ? cdbon ieads wilh oxygd to lom

srbon dioxide in a sready tlov chaDbei Reactrh and

Plodu.h re at 25"C and I ah Find lhe eneey involv.d

and inr ol@crim. Asume en$alpy.llnmation ofCq
s.s as C) 193520 krlkJDol

(c) A wer the rououinE:

ri, lrllar'. ro . fl'o"l.'.a,N"'..d"wlt rir71o
for on ideal qas ?

(l oljordB o"Da lD,nd Ro' \u 
'ob. " 

len i y r a .vr Bo^h
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(ii) Me&eisbultcdwftn&y.i.FIldrt ltaElical
airnrel .ario fo..oopter! @h&i@ dd dEB point
t€mpehture of prcducts of coElqidr

Anmpr.ny r*o otdc foltowio8 :

(i) A boiler s@aB !r,ad at r 0 bar ad 2OOr fbD
fced sater ai 37.c: calodffc value .f tuel is 8oi0
kcal^g. Siaft capaciry is lokg&g of coal. Fintt
equivalentehporation,

6) SEr. the iucrjon ot ecotr@jar dd air !chea!c]..
Ako indic.re suira6lc localion of supahearer,
cobmie&d anpehana in lhe parh offiue sa;;-r-
in a boilerwi& lide diaetm.

(b) whn do ,!u Dnd.6bnd b, bortc dfustr r AIo nhe
rle wioB syslq,s for prodkDg dDdehr ,n dr boJe.
Dembeile qu&rir, of 4rrequicdrsk! of oal huni
in a bojtF firtcd w,rh 30 ete6 h,sl ctmer. Dhughr
pdu&dn t3.S m otq.rercotum when ft rtromtrnF
oflhe flk gases in lhe c[imey is 3?O"C and lnal of tfie

(c) Arswcr de foloqinc:
t Dr$6, rhe eriqr otuir lsldse upon lLe perro@am.

(D Mrxe empM$tr bdsen rE tub. 6nd warq tu6.
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I A'remp'.rj r*oor, ctolos nE:

(r0.2)

(a) l.3 kclsec an d 9 bd & 200.C sxp d\ rhrculh rhc
nozle in i spacc LIbarFindthedbndqartherhlo4
and exir ofnozlc. Negleci rhc appoach vctocjiy.

(b) Dryand !,urared $eam al a pE$ure ot 12 bar s ssppticd
ro a donblc acring $em oEine cylinde. The curotTocctrG
.r40%ol$rcke d rhe exhaun pE$ure is L2 bar ,rhe

.ledance is l0% otlhe erokc Fisd the mean cirecnve
pE$ue. rlhe bcke power otlhc srgin; is 2I kW Ifuing
ar 120 q'm, toechaiical eticiency is 3oo/o, nean pisron
speed is 70 n min.FindrhecytinderdimensioDs.

(c) Discus:

(i) Supe6aruBrn now ftrou8h nozle
(ti) MisMsquanliry.t$emin$eamengines.

Arnpr any tuo oaih. 6ltowinE :

IL\-

(a) Sr€h b supplicd by ne;n Sencralor ar gO har ed 51]O,c.
alier exP3lsion in {uIbine to l0 b.r a poni;n ol $qm is
bted for €genemrion i( oren heab rnd rmainins sem
is rche.rsd to 50OC Co eNtrpre$ure is 0.07 be Dfrw
sctremaiic dirSram oalhe slnen and show lie cycte on
rs chad Find rhcnml elltciency and $sto mrc in rg
kw-hr Negted lump so*

(b) stea'n flo*s tum L\e noztes or, singcmw jnpulk tubine
wlh.wiociryot450n s.r a diEcrton *hi.h is inctined a1
an ansle.tl6.ro $e btade relociry. Srcam comsour of
rhenolnls btades snh. wbcny ot l oo n/s nr the diErio,
.f 110.wirhdrblade!.lcjt} Thebtrdcsmegui:tnsuLri
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srcu noq ture F 6 !u/\. Dc mhe 
'he N\ s devetoped

b,rhevheel d rowr lo$ duc ro &iclion.
(c) Answsrhefollowiiis:

O D$us, the sovminE orslean tuibinc.

(n) Stor lhe wri.rion orprcsm ard vcrociry alonE rhc

;xial diedion Lieugn lhe difleMr nases ofreac,,on

5 Aremprd) soofrhe fo rusing:

(a) ai al ldpsarurc ot r5.c enle6 a ga3 rehinc pt&nr
{oikins airrc$re Blio of5. tut jrc i.ler tempemture is
30OC. Isetul9ic eiicicncy ot.onprGsion and expansion
G 0.35 &d cabnfic value.ffuct usd is 42 MJ&g Fjnd
theoal efficiency, Air tucl .atjo ed specilic ftrel
consumprion ofd. gas turbinc planr.

(b) answo lhe followins l
(i) Di$u$ tne eJr'ecr dfiie@olins ed rcloeation

o &c peraomuce otBnyton Cyct..

(ii) Dim$ combined cycte powcr plank

(i) Propulsive power ard p@putslrc em.ie,!y

O Tuibojer ad rulbopop osines.
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