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CHAPTER NO. -01

Performance of IC engine

1 1 Define wmischotical affiviency, ndiceted thersal afficiency,

Relative Efficiency, braks thermial efficiency overdll efficiency, Meon effective prezsurs
SeEnecific fled coroumpion

1.2 Dafine or-fued ratio & calorific valus of el

1.3 Work out probiems i dotarmine sfficisncis E._:;pgc.f]l‘i;:ﬁﬂf SoTINTTicN

Introduaction:

Enzme pfomance = anmdiczon of the degyes of syocess of the encipe peroros s asygmed task.
L&ﬁm;tﬂ-ﬂhﬂ:ﬂm:ﬂﬂmﬁ I!!.!‘hEtI'.‘EEIIIIE-ﬂ!-! rs=find rrerbamerai n'm:l: Th=
performancs of an epeme = eralnated on fhe hast ofthe Bllodins

{2} Spemfic Fosl Corsmmption.

(b) Braka lilsan Effectres Prezame.

(e} Specafic Fower Cratpmt

(d) Speethc Waisht

{g) Exdumst Sraoke ang Uther Ermsscors

paramsters ' '

For Fxompis- For an aweraft s specifie wereht B mewe mportant whsress $o7 an reimsivnil sreme.
spacific fue] comsampten & move mmportant

fi!1me1hm-:tmzﬁ_;mgaimmna fav moT= parsmeter: T= chesen and the 2 ffecr of tzmom
oparating conditicis desiohcancapts and madificatee: oo thicce paramefers are studisd.

1.1 Mechanical efficiencyv:

The pam poposs of ronnins &n eneine i= 1o obtam macharies] power.

-Fmilﬂgﬁudz.mmﬂfﬂ:igwﬂndﬁaqmlm the prothn=t of frcerd lineer =iy or
the padinet of torgua and ssuler welocdy,

s Thos the meaz=nreset ﬁfpn.'rzmhaih!m af forme (e torrme 23 wall 3s speted The
fareor toEgusE nazamred wih the haly of = Ssmamrmetsr and the speed br= tachometar

ke -
The povwar developed by a5 snpins and meeawrad =t the cutpot shaft & callad the bale pomer (b and
= EEn by
2aNT

'!:F:

wiee, | 5 forgue moi-mant N = the romsnonal spesd m reveloians per mmomte

Indicated Power {(IF): .
LANKE
1B= P"‘T
Whess p= Mean effecitrs pressure. Nim'
I=Lenzth of the stroke. m
A =Arzg oftia Prion o
H=FRotatismal spead of the snems rom (B s W2 for foor stols anzine)
E=Numbar of Cylindes.

Eons E-i_



It = the réix of the brake= powrer ond mdicated poos
87
=
_ Broke tharmal gfficiancy
ek = edicates thermal of fimency

Indicated thermal efficiency:
The mdirated thermist sffirznny n doficad = the zato of = mdiraiad potis to the hest spply iz,
LES

| I
ﬂj’ 5 ﬁr

Ris =
Were, ms = mass flow of the fuel | f_-“]
CV="=Calorifie Valne of fia) {Ej

Bruake thermal efficiency:

Th= powsr ot oTzn Engms B obtaned from the combeste, of shatee, ilem, e grerall affmesmy
ﬁmﬁﬁpﬂhbﬁhmm is

8F
r T ——
} '“F'fr
e
Frake power

M =
Energf Teoply rate

Weare w, — mass flow of the fuel I:'Ef}
CV=Calortfic Valoa of fisl {:_j

CUrwerall sfficieney':
Ol efficszney i ths cand of the-work obtamsd to =sessy sapplad by fiel

L=t v, =Mises of foud baprd im kow e b
C= Calorific ~ahus of fuel i %= of fisl

_ BPxE0NED

"
e we. X OV

It = tha reie of 2t fhermes] effaney ta 2ir stasdand affieimper ol the smrme Bt @ aoyrestyes
refered 2 elcenoyr s, B e snpresssg a3t

__Broke tharmal ef finency
T Air ztgmopre ef ficancy

MAean effective preszure:

Slean eFecive pressure 5 the sreraze presmwe mesds the oyimders of 30 10 snemes based ontha
um:ﬂadmnzznipﬂuuut;&ﬂ. B moreses 33 i ld presire irrEsces

For =y pinls eieme, opsranne =t grven spasd and powrer ooyt thes will be = meadfin putested
pri=an sffertics proscire

TEEEld



dpﬂ:_&a'k
o= =}

Were, p_ = Méem ef fective prézsure  Nfm’

L= Lensth of the stroks m.
A=Aredofthe Peton o' o
E=Mumbear of Cilinders . o '

Specific Fuel Consumption:
Tt s defineed = t= =00 oftha o of izl compmid s et pe umt powes output [P T i aise
degoneted gz Deln (ake sperifc fu=l conamwnmton) B 2 paramete whorl: decides the zromomns
P produrtees from an ehss

- m{ k=ih)

BNES BRALEW)
Th= speetic fiiel commmptionan k=¥ bazed oo thi= orficsed pover (P = aaflad the =i (mdi=atad
spersfie fieal comenrptem) mmd = sxpresssd =

(=27h)
M:-ﬂ:‘fﬁ{km
1.2 Air-Fuel Rario (A/F):
It = th= rahs befwrean the mass ofthe smand me=s
of itk falsappled torthe spemes [t & expreszed 30

ma{mats floe racs of Air )

A mans R rasaoThee1)

Theoretealiv, Lhemadim}m fasitee = 13 Bar the combowor of sa—fel mmerms
mt:n_[-_h:ein l"nﬁ::u_:;a_ﬁ_'ﬁ:n 1210 19 B oofre | emmires 3l 20 ¢ o 40 wi Dhssal

E’nhr:ﬁr,: Value:
Ths term calonife valus’ ﬁmm}rmﬁmmmﬁz:mxfﬁzl]h
ﬁLmﬁ:ﬁ‘dﬁEJiﬂlEﬂ&ﬁnEiﬁ'ﬂEmmﬁﬂﬂzﬂﬂg Iheatad by mompl=ts commtion
gfms guantmy of 3 mesl

s frealeo called beine—abue of ths Sl and # covabo be considared =an shaold=slisof
Tt = calnife (ewims) vsime =1 k|
E&Eh]:ﬁt vale & mesvmed m ks or I kel for' 20li8 and liqeid fuslsand Fl'm' f22 zstomin

The=e zre two ammect= of relenom S hapt of Srmghing (of reaston) ond calrefie e weieh dhon’d
befept mmmd

1. The cionfic wsius ofthe fuml i the sberhote wabe s anthsbnr of fapnmates (or mechos), ik
exorgzisd per ims gmntdy of fel{i= | seactyri=) retbar than the mrodnots

2. By comrretion, the calorife valis i positivs: o hed opprssie 125n conw=niem to thet-fe entlslpr off
.f:nr:mﬂ:m {er r=achon !

*  nzncair, 3l feb e hydrocsioon:, s fhetr munm constines are caroon i saroEen

FEEE |3



*  Dhurins the combmetion mocess, cavbon borns & carbon diomde and hydmzen reacts with oxszen

and fore wEa TapoE.

*  Ths nmgndude of the cabinBs valus Sepends om the phise of water wEpom b the combustion
prodi=ts. Whan comboztion producic e coolsd to the reactant™s tempiersinre, the water mapeos ze

oongenzed 2 the heat of s sapornshon 5 TecoreTed.

»  Th= czlontc vshie the: oBomed = calfied the kicher slonfe w2l {HUV) of zross<sionts «akie
Ths lvver calonfic waine {LOV) or nst calonfie vabes 1 the amoomé of Dot selessed by compless

comibshon of oo quanisy of fzsl wien the waprol cariss #s ez efvaponsatiom,

1.3 Wark out problems to determine efficiency

Q! A for-oulmde,. sec-rrois syele perval angire doselorns 30 BT o 2500 rpe Thas meagn gfierms
Brézww ok sack pittos i & !ﬂﬂiﬂﬂkﬂﬂ:ﬂfﬁ:ﬂ:ﬁ: ir 200 Caleulzs the dinmser ond —roke
af ssekh exlinder, [fthe moake to Bore ratis i 1.3 dles calev]atz the firsf comsmmgsion gf the:ensiie, o

the Frois tevmasd sfickewy e 23 fﬁ:dﬁﬁﬂq’miﬂnuﬂﬂh

Anm

Grens fuur—-rshnim, ton-sroke cyole peiro! snsms

k=4 8P =30kW
N =2500mpm = =X
Tm = 0B L =152
e =0 ¥ =43300k
To fmd
I;_ﬂ"ﬂi:‘-l!ﬁf:ﬁmh_
(15 Stroks of piston. znd
(1} Fosl consuwmpten rate (Dhe),
AmEisE s mecsamca! eficency S g s
_ze
&
sokw
T e — o = 37.5- k%
(D  The mdvsted power= expressed 5=
= PalAnk
 § ks
&G

or 37.5= 300 % (156) % (;6%) x2500% 4
ar €7 = 0O0D0Z3E M
=d =0862m a3 mm
fEE',IE;mi'_.I!L:_'LEd =93 mm
1) Thes brskte thermal =fficiency & s by

_ 8F
i —E‘.
. 30 KW
W T aEEx (43700 W kg
:ﬂ.ﬂlii—i—lkgﬁ;prﬂ?ﬂ:kgfn

-
-
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= MyUeih) - 278
BfY =gt - 50

=253 =/iWk

0.2 The follewde recule refr 0 g 22 o0 & proved e

Tndicated sower= 30 8T

raks mover = 24 ©F
Exgingresd = [O00 oom

e =025 iz5ith

O af ] besd = £3900 klks
Caleufors

(b Iredic s thermal gficirmy
15 Braks tesrmed 2ficiency: and
fe| Mechuriral aifloiansy.

Ane
Green 3 peirod ensma
P =3ckw 8P =2akW

& =1000rpm Befe =035 kg/kwh
CF = 43500 1/ k=
Tofind
(1} Indw-zred themal efficener, m.,
(1) Erake thermal efficisncy, Mees
(15} Machamiea! effitiency. Te
Amphvas Dol constrhon rats

e = Srfc« 5P
=03sx =01 Eh=253% 10 k=i

(71 Indicated therms! =Fiviancy (7.2 ),

P
L

g 30

T RE3 x 30 x £3900

=02F=217%
(a5) Brake thermal efficsney (feunl,

'y .SP
Men —m
5
T 253 % 10 *x 23900
=D.234 = 29,454
(am) hfschameal eficwency (Mg )
EF 2&

Rt = = o= OG67-= 5675
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Q5 A ree-make Disl imzane develogr Irole pouer of 420 57 The sieow commune: 165

ighef

il and air—fi varis & 28] Calorifis ealiie of i faa] i 42000 Bl [F 70 HV of periiee i regsired

o nmmﬂuﬁmﬂ lorzss ealenlns
far Mephaial di=ieh

oy A concumernion

‘e i Brake theeneal EFcETry

Ay

To bnd

(1} Mechansesleffirmney. e
(1t o= therm] sfhicener, mae
Arehss

(3} Mechamieal s fRnemney (m, ., )
Indiezted powe,

P =BPAFP=310+76=4350W
or 420

- iy = s =R I LT
s =F = 35E i
—EBLE7%,
(1) Foel commmyst son rate,

Mg = mr }'.:_ = riﬁb%i&] 'F: ==
=3790 kg,fhu I-':L..-:l'g_.l'mm

{1} The brake thernu] sffsery of an snems i enprassad 20

__BF
_'hﬂ_w

aﬂ."l

420 kW
© 185

oo /s | X (42000 Ki/ke)
= ﬂ.iﬂ-*:ﬁ ox 18460

POSSIBLY SHORT TYPFE QUESTION

Q.1 What iz Relutive efficizncy” [Pozsible]
Am.

WITH ANSWER

1t i the ree of 2-fual fherm] tﬁugﬂﬂdmﬁﬁeﬂ:ﬂy:fﬁﬂ_ﬁm It i soTmatpmey

refered 2 el e, B = snpresssg
Braks thermal 5§ fm::-:}

Mheiss = CArr rrewpnrd e Ficieney

Ei Define is Mechsnica) efficizncy T [2024(57|

It = the raho of the lake powsr =nd mdaied power

TEEe[E



1t can afsp be sppreszad 5
BF

s =7z

Eraks thevmal 2§ ficensy
incicasad ehormal ef ficiency

Mk —

Q3 ﬂtﬁne.“r-l:ntl'ﬂﬂiu L&:ﬂf-l:‘;ﬂﬂ{ﬁ;tﬁ
) rﬁﬂfmilﬂflﬂ'ﬂ'mt.fn Air
AncAF ™ f{mazs fow este of fuel )

B & tha rane berwean the mass:of the a7 znd maes-of the fo=lwmpphied 1o the enpme

Thegzetesle the comert-{Sforhiomsttr) sr—fosl e =15 Bat the sdiphosiwin of 3 sl wnfues
= taks plee m AT e = fom 1260 19 o oot enmires wvd 30 0 80 m Disssl

Q.4 What do you menn by Calorife Value™ [I022{5}]

RIS

The tmm "l salue’ Eﬂl-ﬁ:ﬂmﬂhuﬂnmmm&mﬂiﬂhﬂdﬁﬂm
salerifiz vabe of 3 foel & defined = the st afkest Iﬁmadhamplaamaf
unal guanis of = fimd. It alsy soflad eofms talus of the fsl et # on 3 E...m:da:d.a.m
shebkinte salie of anthainy of tombosion

Q.5 Define Spetific Fusl CommmptiaaT [2023(5])]
Sy

:Itndeﬁnaﬂ.ailh!mrn:rfﬂ:aﬂ &=l commumnad per hoor per st power outps (BP) It & =la

desizeatad ac Sef (heake spacefic fual conumption) B 3 parameter winch decudes the
accanmir pows produchon Som an S=ms

Eﬂnh&hﬂalr_!ﬁdnq? [202365)]

Thapowe oETol Gfm'Eﬂ_:naill. obtorad from the somboston of thatze. Thin, theovesl] efhmeny
ofan epEms = =pvan by ks theem! ey, e

. _ BF
Tiwm — ﬁ;.ﬂ’
e,
Sroke power
Ty ==

nery }'}EI}' rats

=2, vty — mazz flow af the fuel [J-?J
CV= Calonafic Value of fael | )
Q.Tﬂl:tr_llun sffertivs preszure? [200.H5)]
L.l.'nﬂ:iaﬂﬂmzaaatrai powes oumime 1 micreazes s mmz&tﬂfrﬂmem

f-zmrp:n'nﬂui-zgaﬂ_ op=ating 3 men fpeid and perorer iy, there Wil be 3 spmerfie edegland
maan effectics precunre
.& Clasnify an LT Engine? [1024{5)}
Any
I, Accordins to the typs of Fusl vzed” (2} Patrol snzine {hiDiscsd snsine (o) G enpme

FEEE (3



1 Arcordine o pethed of et the Fual (2151 s=ine (b)CI momine (e3508 mpot =niten
srEins

3. Accordms io the mmberof stokes per oyvle - (2)Fonr sroke ovele ensmes (b} Twe shroke ovele
=nzmes

POSSIBLE LONG TYPE QUESTIONS

0.1 Ti= fallsvinevemibs el o stast on

= petmo |l ensma

Indirstad pewe= 10 EW

brakes poem =13 R

Epzme =paed = [ 200 rpm

Befe=03F kekWk

EV of foal gead =43500 k=

Calrml=tz Indir=tzd tHemat e fhdizneyT [Poazihi=]

02 A togesiraks Diese! enzme develops frake poves of 450 W The sozme consames (30 kzhof
firs] 2t aor—fited rare i3 23] Calarific Jh.teafﬁeﬁl_h_ilﬂtﬂklhﬁ P nfp;rwanra@::rﬁi
o sveroome the frtonal osers: saloolats

Mot 3] =i jerey ™ [P-E!L“L!'E

Home-Seech | Q3 saloton '

Q3 A fbwcvimde - § barand meckanics] sfhicisney 800 Celeulsf= the dirmisiar md srolte of
Jﬂh-ﬁ_rm:LE i the shmke to borerabn w 1 4 Jé#plmhi—‘lth&ﬁnf:*mpﬂmn*:k&m ¥ the
biiatémm!eﬂiumm_'hﬁ‘.‘i_ Thee calorifie valne of the sl = 43500 BV [Possiblal

Twestoke ool peira| sneme devmlops 3FEW 32 250 rpm. The measn sffaciive presuwe ou sach
piatie

Hme-Jaceh | Q6 solutson _ _

Q4 An snpine oz £ 3 ke of oil per ey of calorifie ol 30000 s fthe by ofthe engmea 27
efficiatioy 3 Specific fi=l comsumphion es'bp - [202215)]

(.3 Bl cxpnlei bt poraet dereloped:-m 1 C mem=? [T
Q4 Atvestioks. Dissl enmme develens 5 biske powsr of 420 kW The exzive comemmss 195
L=k of feal and smr-fed ratio 2 221 Calorfic vaine of the fnsl = 42000 ki ke 76 KW of pormer

= Teguresd 1o ghercome the fmztiona! losses: ¢aloate i3] Mechamrz! efemjancy, (o) A

conzueption (€] Brakathema]l =Mdi=ney. [2023(S)]
2.7 Wigs chon netes on {2} A foel mma? [2023(3})]

0.8 D= zhout differses sffinencie: ofzm | C engme" [2O24(5)]

T



CHAPTER NO. - 02
AIR COMPRESSOR

L:mﬂ Ohbjective:
2§ Explam funcrions gf comprezsor-& industrial we of comprassor air
22 G‘aﬂg mir compreszor & priveiple of sperarion
F Describe the paris and working privciple of reciprocating Air compreszor
._4 Explain the tsrminolos) of recipropasing campressar sich a .ﬁar&, iroks,
pressmre ratis free air defnared &Polumetric-efficiency
ZFDarive the work dove af 2gle s1ags & two staps compresser with-ard withow
cloororcs
2% Solve simple problems (without clearamce only)

2.1 Air Compressor

*  Angy CoOnEESIsod £ 3 mmshme winr i {skes o atmearthere 31, SompTsssss BOWTHE e hale cf some
:ﬂhﬁﬂf&ﬂ;?ﬂdéhmtzﬁ.lﬂ:ﬂpm

" = zlee called zr pume Awar compressor morsass: feEbreamts of i B Seesemes grspecifc
':.ﬂm:E ssire el meees T, mﬁnm:nuwr: potaninl of erepy

. Emﬂm:nnfmmﬂapnﬂmﬂ&mmmnﬂnw
bamrners, g drlls, sapd-hlzstine paacherss snd pors sEeyen =

* T&ﬂamfmﬁ'm:&ﬁmufigt
The compraszey receem siswy mpt fom s mvss {an sdms b Slactre motor).
Some papt of this ansrsy mpof & med to oraroome He Siotona! sffects. 20me pan = kst mthe
form of hesf and the remamims pat b mad to compre=ar i 3 Heb presspe

Industrinl wee of Comprezzed air:

Comprescad =3 ks wrda sppleations m mdosires

as well 35 = commaren] squpmen FEmad m

1 Ak refiemanon: and cooliz= of Sz buildines

2 Phrv'me prepniis fock ms S drille. rrveter SOV ONTEE S5

i Dnves zir sycdors e, 1w E&Lﬂmﬂlﬂmmthmmﬂﬁu
ks dus fo the precesrs of mammshle g3z ais

 Hard zmozvamien sk tmmn_ borime. minms e,
i St of e duty tisas] snpmas
%, Dp=dins Fr brales m busss frocks aed trpins =e
|0 Infizte setermeinls s aworaft tyres:
11 E‘@E‘ﬂ!ﬂ:ﬂﬁmlr‘mm
12 Convering soiv =0 powde matershm pehines
1} Proces rein=tres
13, Opgzins it homts: chams: 5o 10 coersle poeps s
13 Porm =z for ol and =3s travermzaon hes
16 Autpmobils mnrewion sysiem.

3
fii Spray pamime and = inal o Phasel amones

T



-2 Classification of Ai SOrT
]htwﬂmlﬂrihaﬂﬁ}dz
il Enammﬁmﬂ
lﬂﬁﬁlﬁ:mﬁ
The 3ir eommpressors can woadly be clessifisd 2a

i
P‘nnlill-'n- ﬂyrli.;rnh
mrﬂhﬁ mp{ﬁm
. [ : :
Pleigirmeilye: Fstaary Caruifugal Arin|
Sinngle Chir il Fealn v
=1ng SOUFD Tr Fytim

Operation of Air Compressor:

* A pefiprosshme compressay 1 esed o poducs leen-prestise e, [ s tRs duplaeammaid of it
m the oy imder for conpresvion 3t handles 3 oy moess of gz and 3 Bsh-presamr= raho,

*  Tha rotary coogwessirs ar= tead By v redom preccores, Thay aedaily cotsist of 5 hlsid
whes] or mpeller that spims p=ide 3 coonle homme. They bandis 3 larze mmss of paz These
Mmpﬁmlmrbemgem:a-&mhuhEEmmﬁ&Eﬂzpm:m

2.3 Part=s and Working of Reciprocating Air Compreszor:

Sectional view of single sage reviprocating air compresyor
¢ Abho=fiz shetws the sartiona] view af 3 amslssees gw congre==pr I coneist of Fpesion,
ﬁhwﬂh:ndmﬁmmamﬂ:Emimﬂkmldmﬁ&ﬁy valres The piston

Htted with picton rnse recyprocates n the clmde

*  Th= prme mover (=0 apgmes of slecre mstor) dores the ook shafl, the ok roi=s e comes
nﬂanrmmmgmzmnnfpmn:wzhﬁhbafzmﬂ

v Ths ovimder head vonet== of sppms-lozded mlst wid delswry s winrh = opersied by s 50l
pressme diffsrence Feross them

e



sizton and cylindss wall
* Thsevlmdsr i sumannded by 3 nater mokst or metally fins for proper cochns of ar dusms
LompEESIEn

- 1
e e—

T -
vl ek

—
Vadas S|
e P

I:rrr_l'r|l !] ‘;

B =l

.-"—

;

¢ Tha deukle-acties sx copgressbr = 3hown m sbowe Fie It consbroichon m wery somilsr to that of =
zzmziz-actme = compresior, exoept Sy twg mist and two deliers vabes on two ends of the
cirimdsr m order to afiow = eniry ond dalirs on o sides of 15 pision

v TWhenthe piston comrre=ses tha wram i= oms se ¥ wvgsies cnctem oo the other o=

* Thos, the sorton aml crmer=sson of 2 (2 ;ﬁ&mmnisffhmm

1.4 Terminolegv of reciprocaling air compressor:

Bare: b the mree dometer of the sviind=

Stroke: js b iy the siton fravale i the sylinder

Presmure Ratio: & dafin=d = th= oo of sbenlid= dnshurze mre=ssre o sbsoint= sectem pressirs

Fru—.nrﬁthruﬁl: 3t the dierhsres soloms of the compressar comrsspondme 1o
b el .

Volumetrie effcieneyy The cobimetne efficieney of the gir compréswor 5 d=fined 2= ths rzan af aochai
velmms ofsw zacked mto the compees sy, meswmes: 3t Hmosphere preeare @ amparghee to e
pu.t-:nﬁuphm—dam

Interne of maes rato, the olumerre sffimency 1= delimed a5 the rano of ol thass of oo =acked per
stvnles to the moss of o ¢omrempondins Ln;nﬂmd::q:a::amzn‘ vl gt streephary conddoms

* %ﬂr;&mm&mm:imnr&ﬂﬂuhf&m'ﬂxm]ﬂﬂﬂi mmu.{hi.lmq:!ﬂgd'uhﬂm.
thiz erdindae Fom the preiom crele =pmds Gt

*  COpfipthe mprement of the prstom, the prassye mthe oobmed e B3 belowr the trwsphars:
rETEs

* The stmeeph=ic = peshes th= mlet mh=to open and fresh =F anters the cvlinder a2 sbowm mFie
Te2 Ima ¢-] represents the minecton shnks

eIl



®  Phoymes {iis sfrojes the compreszed 3x m the Storsss tank sci= on the daferr saive, fims o resmams
tlosed As the pinten bosms ﬂlﬂ:ﬁﬂﬂhﬁﬂﬂxtnm.ﬂmn!ﬁﬂhﬁ!

iyeveazes and clozes (e mist vahe
.

g, L

(R

av=p

iy B e e e i |

P-V dizgrsm lor reciprocating compressor withowt clesrane: voloma

o Theam in the crimder i eompressad br mstan = shown by theeuree1-2.

. ﬂmthmamﬂﬁazﬂme_tﬂeiﬂmﬁhﬂﬁﬂghﬁmmw
compraesad o i1z dickarssd font theeyhinds lo storasstank

* Aﬂh&eﬂﬁtﬂemmﬂr.ﬂﬁh.ﬂﬂpmt@um-mdmwﬂ,ﬁmmthe
ﬂimdaﬂkhdﬂnhmnmmtlﬁﬂ'ﬁwjhithaamﬂ:ﬂﬂnbamﬂ
m=xt oyois. The sncton compereaca and dalivery of 27 take pizce with two strodes of the puoon

. Eigm&:hﬁﬁﬂsép;‘i-:ﬁ:gmn.ﬁzraﬂazﬂitﬁm:gmﬁt Egthowt cezames

dicated work for sinsls rECinrocating air comprestor without clearance

ﬂ:ai:lﬂlﬂlp-‘fd:aﬁam i'.q.' n‘uﬁe—-ﬂ:ﬂt :.::_i'e—a"._'m! recimooatins Ir cﬁu'.';ﬂ'ﬁ:n-t—_d'hm!

:._:IEIE'_"E_L ShoWTE @ DiE. Lhe nad BorE done mt'lr.t:'l-'::aaﬁaqui_b:' the zrez behing the e grp -

d=srom md @ &t wotk done on 3

Indested vk dons onthe sr p= ovcls = Ares batiwd the pomis, 12 ez c—1—10—<

T



i g b

AT ;J
i ool e .._.l__._._________‘lr i

Fiz Thres proces: aress any — 1 Messam
=drzpi—d—0—b—itarmli—i—d—a—1

Apzi—gc—=f—a—1

Thece thres svess F= shoun in Fi= 38 {a),

b} =nd (c} respechesly,

Armal—-g—-0—b-—-F h#—fhwﬂﬁtgiﬂnmﬂﬂﬂﬂmpj
frpz1—2— &—:—1*——]'-&;._.;_,‘,,5

siznis izgen for commressom)
..'-:_.lus i—e=0—g—1=pmW Flow worcsoss surtem 31 consant prestays o, )
Darms cormpresuion prodess 1— 3; the prassare and olome are reSted 25

V" =L (corstant)

Thoe e 22t = 0¥ = B0 Thorafine the total indicated work imput o compressc i

g, BB =l
Wi =F3E‘!'H—_1—'F1F":

= 'IP::;—pﬂ'-_JL—:;— 1
Vo= p V) (Kl gde)

m—1

407 =

PV = m BT
Etyoateom cam b modifiad 25 -

Win = — s maR(Fr = 72) (3 evele)

ETTARTE



Otk expression for mndated work can be derrad by amsmmnz B 20

n 3

2.6 Solve simple problems (without clearance only)

QL1 A soerlsresss recorpron= ol compremor takes in 1.4 iz of av por miimues 20 | b aod | 70
and denes: rm § barr Aneming congresrion proces: falione ohe Imipl™*° = consme: caleadare
s grad ppaar Ul B ComEETITE

Ay
5 bt
i, = l4kKefmin g, =1bm

- =ATC=390KE p: =6tbx

my  —Lldksimir
= =1t =29
n = 1358gr

Ly p¥> ¥ = € To find Indwator powver mpat fo oomrgpressst
AN T

{1y swe=hzible chararee yobems mthe compre=ar

(12} Mo throittes off=rts on k= openms and Slo=ms'
(i) A 33 9n wdecl 73s with — 0207 1/ E K

Amhse The delper tempergtore of aw

-t W o
=T [;—:J " :(aanma{&]ﬁ

=4-EL{-E-E.
T'hantedfnnti:m:ﬂ'tnm&ur,fq:
I [. il-h.-': _.:...l

i = W \.-‘-'E-:-i:lmmil_t .
F**‘E—“‘ﬁ;ﬁ;{‘ = 4.43 k5

Q1 4 srzleactms. casie-cvitadar recprecating oo canprezsor s & oyfieder diowsrrar of 200 mow
o & zfrv ke i 300 mm Atrentsrr ter qulineer & 1 bar, 270 o thien eomprez=ad pelmropioaliv eo §
Loz arcording o the law pi ' = corcrare [l the speed of the comperezor & 250 rrm. cafrudone e

s of aiF commressad pe wimEs and the ponigr regirired i BT for Srivine the pempseiior

Ay

g 20 mm—=02m [ =300mm=—03FIm
Py = thar —100kPa Fr =80

N  —Z2t0rem T3y =27 Cc=3200%
=T



Te fimd
(1} The trzss ofar esmpressad in b=/ min
(1) Powver mpad o compressor m EW

s

AzumpEes

(""'-'-E_:hgi’a.leuhme volome m the r:T:mELE

() A an waal wos wdh — 0287 }:]'r'h
ﬂmifmmm‘ﬁﬁ'_-ﬁuméaﬁb!tﬂmhpﬂr_r:h

% =w=[3)e:
=( ]H{ﬂﬂmrr-:[n.am}
=9424 x 167 m?

The ma== of 3ir, tains periict =2= aguaton

_ pF - (1005F=) % {3424 ¥ 10— m7)
M= SRR (0287 H/ke- ) % (00 K)
= L0108 kefele

The sz fow ree of e
#ity = miaeswfor W member of actinbs /min = m N = 00109 x 280 = 2.74 ke /min
1 emperzture of 3w =iter CompEesIan

S5
L =T {:P:}_'"_
- = : E
131

= (300 K) = @J_ﬂ- = 484.75'K

The vk mpot to comprassor, Eg (257)

L}
e - R o
'_'_1'“=H'I1:E ¥

5 1 o f_.'a‘..'?ékg_:'mnj:n.’i'ﬂ.!&?l:_]‘ kg K}
X [ 1845=300WK)'
62756 k|/min ox 10,45 KW

Q44 .I:H;."!—.-:E.ug simeis-ndinder veriprecaiter g cprer e ©ecmerarsie O kxawin of oo fromy
Ilﬂﬁm:ﬁﬁﬂﬂ&ﬂﬁﬂ'ﬁﬂurﬂm='ﬂuﬁw Low gf eomgeemrimm s pl2: 27 < commmmr
W@m:iﬁi .?mrbr;u'm:'gmi:nm-pmr

nezizeiing losres due o clemmirs midzes ohd tesims

Am

my =20 kz/mm 7 —=210kF=
T =WC=303E 2 =—c00iF=
L pit™=. —=¢

T



Te find Pows inpdd 40 conlressar

S S

(1] IRe=kzble clezmnss vohome mthe compreszor

(a8} o throttihne affeck on valve opemne and closmz.
{15} Afr 2z an ideal o2 with = 8.287 ks - £

=i 135—!

T =T i—f =[303 K1 % (_x:na.j

= -
e

= £33 K

Th= medwated power mont to compreEssor,

m

1P =HT1"“;LH{E_TL]
L35 [E{I

LAs— 1

% (4254 ~303) ()

POSSIBLF SHORT TYPE QUESTIONS j. VITH ANSWER

]e:u (0287 Hiflz - X)

2 Wark of sir compre=or] [Pozzible]
LT fe e g E wheh takes o atneephersl gy tomrrsssas o with the hein a:f'sun:
mechgmirs] = _uanauﬂdein:n.:rls;t]rﬁhsm

Q.. Write four Induotrial nse of Compressed air” [2022(5)]
Am

E@mpcﬂudisrh:_wﬂeq:lrlmzam=z_1mﬂﬁ m commeroisl squmment [ 5 used m
1. Adr r=fmp=mation: and eonlins of mze

.._I]'lrtmegﬁmnt-.mk u::bg e delle 'T'EEE.‘:.:M{II.’E'E‘ o

¥ Drjvme 2 mamvﬁmmm:ﬂiﬂﬁmﬂﬂmﬂh&m&mﬂh
rﬁhmnﬁem-:m-qaﬂ e

£ Clezmme porposes
Q 3. Write the Classification of Air compreszar? [2024(5))
Arny

Tha cotmpreazors ore mamly clzosifiad 25

(i} Eevmprocahipes compressors. and

(if) Rtar~ coenprasisrn.

The 3w compreser: o Srpadly e oimaitad 25

I:'qmmltl:-mr
i |
Posgll v Deyruading
Hahireinl by CEVNEreEE
! i
‘ ! }
Hnl-n-n:r."H-lq: Rutsry  Cenbtiiugel Ao

3 3
Sh'rﬂll Orubls Hocts e
[ ety v Ty

R TIE



2.4 Define the term Preszure Ratio? [2020(5)]

AT

Preizmre Eaho

It = defmed 32 the raho of shaohrte ducharze preszare o absohits soction presoms.
Q.5 Debine Freeair deliversd? [2023(5))

Ay

1t s the dwrdoves volme of the compreadr com=pondinr in

smbeen? contitEmns .

QJ Déﬁnnliﬂhﬂh]:ﬁdﬂqr of Alr Compremser® {20235]]

Ay

E= = rex sfthe iwhrstsd power 39 shal pover or baie pevwes ofthe motor o aneme rerss 32
grros the sompEasanr

POSSIBLE LONG TYPE QUESTIONS

Q1 = smelecyinder. dounlz-actnes recimooshnes a8 compweseor rezetrean 2 L ba 1 7L
corapresiss 7 1o & bars accordin to the e pV' = corstent. The cviinder darmster & 500 mm. Tha
Frerzze pEton apesd o 130 m'mm &t 23] rpme Caleuts= the o

requred = KW Sor donine the compresar Meglact clsarance [Powible]

Bt + Sos poweerw 3| Sokaiien of £ 00 (h 2

G2 = smsle-achms. smsle-o v iinssy TeCIEEOEinE S0 OOMpEe a0t tmﬁmeﬁlkgum' of az-from
113 kP= iﬁ‘ﬂ'bﬁﬁlﬁiiﬁi_lnrtm.lm Lawef cormreson npy © = constan®
Hsmmllﬁl:-am:'rﬁﬂﬂ"'u Fﬁt&m&mﬂhw
Eg;!&ﬂ:ngﬂﬂadulmdﬁﬁn_t]ﬂma:nﬂmﬂgﬂzmjﬁal

Bme - Zse momsnirai Sofotomn s 3 3gfChY

Q53 2 smele-astng. smelecyimday recpunoaree @iy comprassor has = ovlnde domee of 100 mm
znd 3 strpks oF 300 s Aoremters the sviindse 2 | b I7°C It = than comprassad polviropicaliy t2 £
bar zocording tothe EwpV MEﬂEzﬁﬂﬂ:fl&mﬁE{Lhum calruiis fne mass
ofzy sompreszed par minuts Jﬂiﬁz;nn.E reqursd m kT Sy e the soayywaaaty [Pozathia]
Hird - 322 mommeris Selntemne 2of TR '

Q4 Arymslsstaee recifeocstiis an mm;a’-e&.ﬂ‘h&mlfi:ﬁrmpa maredz E 1 baad 17°C and
delrers 32 Sbar As=mme compuesson process follows the Lo pV' ' = conetand. calealies
mdizsizd poiwe inpet-to compresaat, [Poszhle]

Hit Beo somerical Solotion na 1 of Ch2

Q Tnstrhndar::iﬂan:m&ntzsmgh-ﬂgaamgﬂexhg ECIIIDEIME campres:os S8 500 mm x 200
me The mtike m=use and tempesmeof umrspa::nz{nih'}': £ the dmckares
pressnrs= 10 bar - Digtormms the vk, done per svels when compression B lows the b (2) el 235 =
cemstant {2} FV=C (2022 (e}]

Q.6 What are the Clesss firabon of Az compresserT 0725

Q. T Dadnoe I:I'Emzlh ﬂI"I‘I."ﬂ'LI:'EL.."ﬁ-!hI','Ln:IE STHINE FECIprocEtME I ComMmpERSsor whan the S ol
=pamsion =T 3 clagrgmee {0225

Qﬂ&zmﬂemuﬂmnﬂnﬁi mete 2olinE reciprooshNE S CoMnTrESEoT | ["'ILJ-:.-,I
Qﬂﬁmﬁmt:wﬁmﬁilmaﬂummmﬂmm
[3EE5{5Y

o1z ?:T:Eﬁk::ﬂ:ﬂtzm'ﬁhmmt afferwney™ [J023(%)]

T



Q.11 Dhacgss about 2 steze recproratin: aw coopresary with idercecia ™ [2024(57]
QLﬁmEilg:mmmlszr'mgmhmpHma 10 b = tesipersioee 30°C vt darkares
pm*-l‘-ﬁ‘hr]:rnam'mmm:un Determme rrmmrron otk requered o powe. [3is
BV "=tonstant, [20C04(5)]

CHAPTER NO. - 03

Properties of Steam

Lem =cives:

- IDiFarence Deiweey Far & VODOUTS.

3 2Formation af steam.

5 ti’egwmwmﬂﬂ PV, T35 HE & FH dingram,

2 4Definilion & Froperiies @fﬁmﬂu

3.3Lze of steam table & molller chart for finding woitnown propertics.
3.65n flow & flow process of vapour.

L7P-F, I5 & 58 diagram

?mmrhcmmm & solve stmple monerical

3.1 Difference between gas and steam?

Tha-rmm diffsrence betwzen stzamand e o fhat the st2gm state of 3 subctanes m wikseh Spoaton
11 =0 coenpats Fonn # Bquid wisls Gat &2 whete miwlich there & eompists waporinton of the lignsl
it =z s=saom izie

3.2 Formation of steam:

Comds = cyimder-Sited wily @ cfontemspaton. norbmey ke oadad o =ny denred pressme
The cyimds cordame | ks of e 2 0T undar | simprecme e =gz A dionp =iz 13
The stazes of kest sddtion o= Hmirsted mTig. bellow. Proces: 4 B When my srisoast afkazt =
heiad o me £ = e ardd #s fevmeat s rees ] i EmpEreeshes (0T (pemnly S 0
" Cy 22 whavin by theline 3 in Fie Procan B C The Sllwine fets =6 olsaved durms thn prisesss-
{ﬂ-h@m@:ﬁfﬂ:m—ﬂ:&mam

(1} Th=temperanms afihe two-phesze mmtors (A1) ofiee and watsr does ot chanes oh bast addibon
as it = shown e the me BT

(it} There - slicht deivasze m tolmes batama tha hnad water at 'C b kesvier than =2

() 22 the poet C, a1l joe teads 1o witer =thmit chames my pessire [ atm) =nd tembaraturs (FL)
Thisphsz= rorsiornaatusn Fomeald to lagd m ezled the mehme of fon of ws

Process C D When beat = aidad so bomd walsr, the mibwme Gobs e obeanad:

s



S ——

Ly Bk e ey e o e

i1} The temperaiur= of wegter reves unih beat expphy and Ereps on rEme ardsl & pearkes bogdmes pomt-
t=mperahirs A= neard 1)

(i} Thee iz dacrésis n the inerific vokmes afmrier when i jempergines raes Bom 0°C &£ 47C imd
theragfar, M@mﬁf1mmmmmtﬂ1mﬁ¢mmm
The p=ion morss op slizhiiy dems= this process zishoemn s Fam.

(12] The prassure o the cylmdey pemums consta = | atm.

Prozess D-E Afe water reaches wybhwrstion tempergime 12 [0F°C 3 | aim), any addiion of heat will
cati=s some hgme o vEpares = the sgme temperatime The = 225m = parss-chans s [woosss Som.
sahestad water by stwatad vapewr. Diner ths plise—shame proces the fllowine fiots e
chearsad:

[ﬁﬁmzpﬁim—iﬂhﬂmhﬂﬁfmﬂm eaital] = vt xtgn.

(1} Th= teerorarmrs ofihe mstee rassinm constant =hl sl waer do= oot comert mts vapo=
{steam)

[mmmufmm@pmeammmmpm

{17} The specific vohoss of vapom = comndashle lupe than the of swraied water 2= shomn

mFiz AtthestpaE af tha water B been Taporisss and this sizte o st=am & mallsd dry and sforsted
steam The phzss changs oo o wper 5 called —oonsston Frocess E F Oocs the stsam
becorma drrred s@urged = balgrea = an id=a| maa and iy Eemmerpiinne and tobmme stert mevazsme
wen forther sappiv

ofheat: The stsam (4 callsd soperhated staam

3.3 Kepresentation on P-V. T-S, H-S. and T-H:

P\ Teeenllides -ﬁfi;—-:d_hwaflpﬂm'ﬁmirrz?mmhb 3 1 - dmzram, except
that ths donstast tewpesims Mooy on thn d:zfvam = 3 dowmwad trend . A precsursspaniiic wlums

fp-+) diagrare £ waler = showm,

Fege i



Majishl = worguiomib
' o

T-5: The temmperaturs—aniropy (T—=) dizzram of 2 = substanes s slownm Pz bellow wethothe
follovrine o beergtmme

1 Th= sheqits tembentors &5tz = ploted slone the rdmats. nd the spenifir sy datz = plated
2locs the shariaas

2. The valne of speetiic snbiapy sttnpls pood wreso, Iﬂitm:_thﬂdxﬂzdhﬁuﬁmunguﬂﬁﬁs
tepnperaturs o of 77118

3. Thesaturaiad Hguid L and satorsted vapom Imes dicide he dagmamiichyithies 2w L=
compraesad homd resion L& o

thes cataied bgaid lme soperhested wapow temion righ &o the witmeted vapom linsand the vt
Vapoar Tegaen bebwean thass fug

hﬂ.&maﬁnﬂm}mﬂmﬂﬁuﬂ:ﬂlpm
fm&hmﬂdhm&rﬂﬁmﬁem ~pressre [mes almost comesde with the saturmted Lo
5. In the watmated housl—apcis st resan e conatant precnars hess 2nd comstart terparatore
s e hwmreees] psd

mxr=hsl te 2adh oimes

ET

Ll

il )

ITAAEN -~
s, ez 10

H-5: The sithalpr—entropy dizzraim 1 rafered 2z holler deeram: Tt = mest coimmondy szad b
obzam the properties of steam wath sessamabls acewracy, ﬁnlamﬂ}mﬂnamd;f&wdsrﬁm&
=& = viegm torbme, norrise st The == of 3 Mollsr chart sliminstss the compler oelenlshon work and
ﬂﬂ:&umm&htk&ﬂﬂdﬂfﬂnﬂﬁﬂuﬂ the enthaley 2= plitted zsamed sdropy Tha
Bz chart eorirs 2 pressure ranee fom 001 bt to 1000 bar and

T



2 Enmeiers un 8 80070 The hoes of condan drones st an drmn it st mnea te fhe
walee Jess thin 05 The Imes of comstand terpersiore ore Gaen n the superhesied resion
sahrated ot ot presEres Yohish o= =neslly sw=scsiad with = siam condenie -Fenes, ths
chart = cmby oeefnl durms the emeamoon process of 3 steam cyels

eyl I

3.4 Definition and properties of steam:

1.Vaporisation: [t = the procss that mrotoes chanss of phess oo by 1o waper when the
bzt ha :[fj:hstr_hngzhﬂ:‘#hﬂmﬁ'm.
2. Evaporation: 3= the process of vapour gensratos only 2t the free surface of the fiqmnd The

3. H-!ﬂing' B mthe phencmeres of vapoar Someahos m the whole s of bamd whanheat &

4. Saturation Temp.: It = the tsmpersnre = wheh 3 pure substance sort= o vaporate st 2 To=n.
presTs

=, Emﬂm: It = the prasurs 3t whach 3 purs subatancs starky to evarorde 2t 3 s=n.
tEmpeETe

6. Sizam: = the Emes phuss of water

7. Satorated Steany The stesm = stontto condenss

e



8. Wet Steam: it = the mvinre of dry seem 3o Tt ot s &= mosinrs
9. Drness Fraction: 1t = s messme of gualiy of wet 2z
10 Dry Satorated Steam: Saxwafad sapour, which x fras form sedoturs

11. Saperheated Steam: The steam sosting 3t hrshes tempargiues than #s saturation fempsrature
12, D@tinrﬁwhﬂl‘Lnlh*sztm:rMEﬁqtm
TemeeTainr s

13, Crtical Point = & locoe on the sshwraton oorse, whers syhwretion bl fne and satoretad

14.Triple Point: A lveos an thiz p-T dazram whers all thres pheses of water st

Properties of Stzam:

Latent Heat of Fosion:
Tha IFendt hagt of fson = defipad 3s the querdsay of hast remmred Yo covrant one k2 of e o walor
2t corstant tewmperainre (0°C), s welee = taken 2= 3345 5 e

The smioont of Bagi-added dimps the fepn moress s wled to vk op drons melecnla bonds o the
soby plos= mTo rejatrredy waaker bond: mthe bgpmd pha=s and snoms them 3 comidarshle amomtof
enarsy for ther movament Mo empaatore mes = rectnded durms the process. The specifee baat
dimms fipwe o trested m= mAnm

Enthalpy of Saturated Water or Sensible Heat (i ):

Benshie hast or emthalpy of saturated paters dafmed 32 an amome of haat snarey absorbed by 2 kpof
wiler domrins T hewtne from 0 Enmmim{r R s e e
is;:mﬂzhf_mﬂrmﬁﬂﬁm!mﬂml}'heuhmiﬁgmstmuﬂﬂ

Enthalpy or Latent Heat of Vaporisstion | b, )

& defined 3= =0 amoamt of hest snerpy TequEed o cormert 1 ke of ssthursted roater WG oIy 20
satursted shezm kesping fhe femperzturs and pressre constant The mazmimds of enthalpy of
TEpeEsten of |dent hest 2arvesses &= the pressure of wats movssess wrd becomes raro ot e el
poir It is dencted by b and i directiv obtainad from stezm tables '

The begt added durms taperaston = abo used to bresk op moleculsr bonds m hgmd phass, maks the
melarglas fas g =re them 3 somtuisgh]e

arret =5 Eer=r. Mo tempear=rEa B recerded dovies thic process. Thev=fas the gaeifie EEEEf
vk ez durms aporEztion o 2le zmmmed mfmdr '

Enthalpy of Steam or Total heat (h ):

It = the sum of enthalpy of stwrsted wats ared enfiulpy of vaporsater |t mey be defined s ths
mmmount o begt required 4 comrart 1 kx of water = 0°C into drv znd sxbyratad st=om 2t 3 =jren
pressurs: 1t ib desizrated 2 by and

Fge | B4



Ry = e+ Rl El/kz)

Enthalpy of Superheated Steam (h.g, |«

1t cm b= definad 23 the orount of beat requred to comrest 1 ks of watsr &t O°C info supeth=g=d stzam
2t constant pras=ure. Plormally, of & the sum of snthalpy of drv 21 sattrsted sfaem #nd hest sqonied
gurmg spshestme of steam. Ths

g = iy 65 T — T /1)

Wet steam:
When matursted sesm contains sstorated water partebe svenly dutriated mstomated vapow s
galled tha vwol goam Thewst steam » ckaart==ad b 2 dremss: fachon

Dryness Fractiom
Sxtion of dzam s defined 2 rati of mazs of 2cim] doy zrd sztwated wpourte tofl masze of geam
conzidirad. '

I o i5 the rass of dry 2nd saturafed stecm and me, i the oy of ssiursted water in stapazmon in
steam comsder=d then drimess fachon ¢ & esprescad =

drepeas Feciion, = —=
.-.F—.I'I'b.,

Wetne=s frection = another tem ssecrated wthwetstmm s dsfined 5= the rato of mass

of mostme T uEpenson with fotal = of ream which confaies # It = denoted by v and exprezsed

Wetnaag frinm y = —=— = 1——.!L'—= 1—x

Primming:
i B the representation of wieinss: f=chon m nergentass

Primmmg = (31— &} X 100

Enthalpy of Wet Seam:

When steam i sl compistely drothen s aptkalpy of raporisation is et than that of dry and safurated
steam: and 1 camnot be obtamed Bom steam tsbles. Enthaley of st stiam = calcalatad 2
Enthatrr of wret; sfeam = Enthelpy of =sturated water-= drmess farhon o Enthelpy of mporsaton oz
| I'F_.l" - ;I_.'J"Ir-l._.l-_' K k=)

Superheated steam:

Superhesting

When the dey and sxtrsted steam 3 figther hegtad s fenpersime incrrssss with cemepnding
imETezss m ity §perrfic volome This stesm = czll=d soperkearsd stazm and thns procdss iz ealled
superheatms, [he soperbeatms = cxEmed

3z zalled saperhagtme The soperbazhmes 33 cgmed oot 28 constant precore The sddihom) amourt of
has=t snpoied to steam durms superneatme = called superhest 2nd the fembesire e of Seam shovs
saturzhion t=mparatine = =alled desyee of superhest

Fzge [ IX



Hagt zdded durirs spperheatins

S upmbamns :CF;{TEE_I' —TI_I__,'“EL.I'EE}
whers

Loy = epectiic hestof superhayied staant
whrhramrsfTom 202 23 5/ K

I:T.;.q. - -I':.—:_] = tpeipeatoreTiss s cxied dectes of supsrhedt
Then total bear of superhegted steam

o =8 iy + Col Ty~ To Ji
= by % S Ty — T MM g

The sup=rheated steam behaves L= 3 padect e= and therefore, ot Sllrw=-the g2 o por™ = constant
Ths vaine of w (mdex) Zor spperhested stogm 13 sansrg iy seemad 3= 1.3

specific Volume of Wer Steam:
Thewet steem = 2z muxturs of dry vapotr and mossturs B= spectiic vodome = the s of morsture
volume =nd cherse of volume dunne =aporstom If 1 ke of wet steam ks 3 dovness facton v then

whare

v = specthc vwohmme of Sry and oturated

W = spectiic ohmms ofoosEhes (watsr)

Vs — specibc volume change of steam damng enaporshon = vy — v

It = noticed thet the vokmis o f momhn = 2 I Frassorss 3 vary sl and & gensally dropped from
ihe expmesson. [

te Faw,
sSpecibc Valume E!‘S!g:hﬂ:hﬂalﬂi Steam: Tmee sperhasted stasm babores ke s pariact zas and
sipET e _:u.::m:.ig_izt cotniant s ﬁmﬁnﬁlhnlﬂmﬁhim

S S%g
im Tn:?
T;
or w — 3=, =k mF ke
3o P § -
where

Trup = i omperatme of separhasted steam m K
Te = Eevppesspoe of dre and sanmated stsam o B

Entropy Change During Heating of Watar:
Lat 1 kg of water be Megfed fom temmeraburs 7. to 7o atconztart pressre The chance m esdrons o
gren by



l'.-u

-

Ar=7 ?—fr"k“[r | ks KD

Tk entropy of sshwated water o, from 273 KT, can be olimned dyectly Som the steamto Ty can
= obeamed dwecthy tsbles or 1 ¢an be cabonisted a=

2 = Guln(22) (a7l 10
Entropy Change During Evaporation:

The spacifie suivepy chanse durme svaporatem = dencted by £, for dry and sshorates steam and
cheamed from sfeam tables Mathamatically, for dry and sstorated steam

Ty =%i.k_ifig i)

For wet stram_ the heat sappled dunng evapoaion 530, 3 shwsties tempersiuee 7.0 K} Then
the chanze ¢f antropy dunne esmposation

=i,
Entropy Change of Steam [, ).

1t = the boial ssfropy of sizam
(3] Ertropy Chenss of Dy and Satorated Steam'It ssthe som of extropy of satursted water r,_ and tha
estropy of evapirahion &y, Inother words,

S A T

Itcan be drectly obtmned from steam tahies
{v) Entropy Chanze of Wit Steam Bt = 'the sum of smtropy of satmated water ¢ 20 the spropy of

B =Rt appad kg KD

{¢} Entiopy Chanse of Superhisgted Bizam The ssbyopy chaneas durpie suparhestme of 1 keofdry
steams frem Tl to T 3 sonstant messme

e

= Geln | )

E

'1 *1[

Then the tnfa] exitrogy of nipehasted stasm sheve the fesoms pomt tampsratore of water

Ly =1 ,-f-h.-:ﬁluf }

FEge [ I



Motz The tenperstures mud b wad e Kalvin (KL

1.3 Useof Steam Tableand Mulier Chari;

Use of Steam Table:

The lrvs of perfet mmses e vt mppficsbls to wapours, henes the tariztion beusen then properties »

ehizmed froom cloarts and tsblee. Fxpormnantslly determmed thermedymame propaies of waie o=

mr==rtad in tir=s diferes fume: of b=

Sllovws In thn tzble. tempamatine .1 chozsn 23 =n mdepéndent varmble aml profaries of coemsting

Yipd and wapooy

phazes o= preserded for a=meiad water Seam

|. Ths sfeam tabds grves the propertiss on per ke Sesa Tog the differem maszes they should be

2 Ifthe wains ofthe pudepencent proper of the colinm 1, 12| tEmperanre of mesme = Mt mehad

in ab=aim tibles, e properties dthonld be olismed be Imear dsrmahitien

3 A mespr= neshpble tanghdn = zaswers = meveizble dos to wass of different cleam tables

£ In co=e the otive of presers et spacified 2 slumid be ==ored Shenluts meswe

5. The steamtables zr= the walues of mopertes shove (0. Hesce if the indi] fegeisimes of nster 5

other than F°C thas the mdial

extislpy ofwat=r can e oblam=d fom the tenpersims =ity sleam tsble fa zr-= {emparsturs The

ergineioy of finad = rhan

nﬁmﬁédh:ﬂu:mgﬁémﬂﬂﬁﬂm:ﬁnmﬂztuﬂmhﬂryafm

1. i capabls fo spnir prossy hagt o mummﬁl_m

.._'ftEcBaﬁianﬂﬁ.ube;H—th:e:: TR RESE

!.Hmiﬂlm:mﬁ_mdmﬂm.mdhétsqy

1 T ran be noed receataily seamiand agan 33 el 33 fretaeed fir pover opaeratrny snd thets foir

p‘uEhﬁEn:q::

3. By Oow rete sani=aatly bacontrolled znd péadilhy distmbarad

Mollisr dinpram.:

* M@hﬁﬂaﬂﬂﬁd@hﬁﬂ@mﬁﬁa&ﬁ:m
propatas of den with reasonabie by, while mairsme e desiy fow daivicss srb s
The mse of = hlolher chstalimmates ths commlex caimiztiom wotl md £ & sho conremss4n 1He
Tin tha ﬂhﬂ.ﬁ;}'—ﬁlﬂp}'{hﬂ,ﬂu anthalyy = plotted apzmst spiropyr Tha h—s chat cor=rna
pre==urermes fem (.01 bar s 1000 bar and 3 t=rpeaims op o 3057 C.

. T&aim-ﬂmmh:ﬂmﬁﬂeﬁaﬂhuﬁmihmmmﬂzewﬂmgﬂnhﬂﬁ wais ez tan &3 The
lnmafmr:qmimtm:h:wnmthimﬂ'adﬂgﬁm

* Thaba chiirdess not haw the valu= afspecific sulaloy speciic etropy and ipecihe velns oy
sanwmiad mater ¥ presomes whch me sanaslly suspomtad wih 2 steam condemier. Hance the
ekt 5 anhy el durme the mpansion process of 3 stzam eveles

v X =rhamatg e b= dimpmm s sEvnm FiE beflow -EEE'MFEFELDEEIEML"
Fi, F s o L=t the corstert bereererars bres by T, T2, T2 L, 20 the comatant drvmess
ﬁw:l:a:-i:]:u:te.-s.hzl__'r.._z.. _, e and the comstant T hmcmnednrmm-ﬂﬁhﬂ-m
meheated bv 1, ¥l v, -!j.'_

®  Any two mdspendend proparties winch sppes on the charf s it to dafine tha state of
zizamy o the vl eocn, the Eesere pl and the dovness Tarteon xi defne the stzie A

s [nths snperfastad rezioe the prasaure 3} i ths mppaaios T4 dafins the <tz 5

A vetealime BC of corisant enrory =an s3a1hy be Sraws bafivsen the trewure 53 = the messme )

to obtan steie

It poveiats of the fnlowms Eamores:

L. The constant-t=npersinrs lines sre sraiaht ond simest bhamsats] in'the nparhestsd wapora maon
speciEdy 5t ow pEmires

TEEE TR



2 The [imes of comutens dymmss frachios {a) ae ako shown = tha dizzram, which ars jaralist to the
1 Tha oremnt = bnes de net domse ey shope o sthe Temve beemes By s comtent e
5. The compres=ed -laind re=ion & actshowim in the dizsram

By juing I

Mallsr-dizevam

3.6 Flow and Non flow process of Vapours:

Eguatsoms for 2zl gazes an p v =K1, fouk's low #ic_ srenot sppliczhle to v=poar, though the bmw
e stthslpy, imemal snsrey doapaly to spom mdse speeifi=d comfions The fallowing b
enarzy equarion can be spphed to vapour by tieme cave of nns: For 2 mnd mes systen

Hagittmstes §g =T ds
Sy=T du+ pady

2 2y — ek — miv
Irperma) gnsrsy == = h— 2w
Worirtrar=fr b ZLTF:I!‘;‘
Thia'unicasmm state propriy cm ba cltznad by sgustins constnt properie Esfreen too states ofa
RO, T Shex
For comshmt o hnns mecsss iy = G

Formemropic pocas: £, =
For sothemal process pow = papy

For poipope process gV =€

e B



17 PV.T-S.HS diagram

P-V: The svell dupe of 3 p—= dasam of 2 purs sabstanes is ey wmiber to 3 T— dizsram estépt
that tis cotmtent ampeatie et o ine Sizgram have 2 conmvard fread. & pressure-srsrmific TomIme

(p—} S o waia B shemn

L ks

© el

g

'II-IH-I|

H-5: The smkalpr—enbropy dizeram iz rafared 20 Mallier dopram, It i most commonly med 1o
ﬂbnanth&p@mﬂdmnﬂmhhmr td:ﬂem’jﬂzugmsmﬁ}ﬂnn'dm:ﬂ
26 3 pfegm torbms, narsise se: The =5z af 3 Wollisr charl limingfas the somplen eslenlshen wiork #nd

2 33 =l convemesnt to use In the ssthalpy—enirogy chast the snthalpy = plottad agins spropr

FEgE [ 300
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3.7 Properties changes with numerical

Q.1 Calenlare volums doncn-emhony: oud s=oopvaf 28z of meam o 500 o baning o Sroness

Fraciisn of 0 25
Aur
Grren Wt steam
m=2ks7T=80'Cr=0B5
1o i
m?uhma-
(30 Dengate
vy Ertrepes
copetiet of scitér 2 80°E
She —=47.39kFz
. —3A071SmjiE
hey =Z230ETTH=-E
I:“ -:ﬁm WE ¥ E
{1) At B0'C, the speaific volume of stzam:

e = QOD1029 m e
hf =1..‘+EE]‘:]'M

FE_i_'E.-"F-!I_ —



v =(l=zleyFaw, ==
= 085 % 340715 = 2836 m" ke

Fee=31k
Fomr=2xX239%6=572m’
(1) Tha demsay of mteang

i 1 i
P = =33 = 0345 bx/m

(15} Spactfic enthalpy of stezm

Bem = het+ xhy, = 33488 4 0,55 x 290877
— a7zt k=

Total sxbabmy

H=mh_, =2x229733 = 459866 %

{rv} Speic-entroprs of steam:;

Eg =3 T25, =1LOT52+085 X 65563
=&65LEEs-K

Total =mtrom

Some L —2XEEI1I =13 28 KK

Q2 Calpyisswluns Secine el ond entrepn af I br of wengr o 2 Sev and 80°C T

[ !

AR

Groen Water T=30°0 p=Sbar m= 2 ks

Te find

[Tispacific wohnne 6F water
(1) Dreniasty,

() Evthaios, and

(vl 4
Azmmpton Thespecdic kastof water 22 2137 ks - K
Fropernes of water
AT =80'C
Fie — 47.39EP: _
v =0.00102% m¥ ke

cisETET



Arzivse A 5T watsr pressmre = hr,ﬂmutup_ﬂn:gﬂmg_dlijinii

v = 2001929 =7 =

Far=2hkg V=my =2 0001075 = 0002838 m°
(1) Tha dems=ay of water

=ia . —aim S
Py b = 3001059 o s
(i) Enshalpy of woter

=2x 4187 (80°C—0) = 65952 i

(i} Enrraopinfweter

. = TS
_m':i'"j“ B +273 ]
273

:Exﬂﬂ?xh_=m}:2.ﬁzﬂfﬂ

Q8 [eemis? the Gpe of ctxant i the follpeinis tiras aani, il the steom soble oed shive
mese=tary folrularinn: spporiing oy Jimm) '

feth & &2 af cream ar & faw with aw ey of 22538 B R or & svmermtwre o 704

i) § & of oo &t 2350 WPy ocoygpies g volumegf 1 2742 mF.

Al e s sreom sepEraTeE

ve) ] kg of e er 80 barr wath et S4T0 T3 K

Ay

Solutan

Cazs 1) (iven Thesteam

m=2ke 2 =8bar
H=55384 u=104C

To fmd Quoalsy of st=am -
Analyse= The properhes of steam =t 8 bar;

T =1if84C ke =721%K ks
Ry =20480:kffke k, =2769.03 Kk

The specthic enthraley of 2 grven mass of steam

H 5538
FI:H: —— = 27650 kl/kg

The speeific snthalpy of srvan steam = approsomatel sqml 1o the total snthalyy of vepor 2t staation
E::p!:&::l_ﬁﬂma.ﬁzt ﬂm_g—.ma.a:u;:h bf!!am n-ﬂ.r'r:nd.ﬂimﬂ
Caz= (1) Green Th= stzeam

s



m=if=p =2530kFer =037 m’

70 tmd Crozlny of steam
Anhrs The mopetiss of st=am 3 2550kF=

Tur = 255°Cwy = 007535 m kg

The smenroline of Stozm = mors ten tnevoimmes of TEpomr & saturaton famperature, | Bereie;

T
.ﬂ:p':,,:ﬂ
" T

- I
o 02742 =007 B S — 3
(25 +273)
o1 Ty = ITELELE= 1469°C
The =n=n ssmmmls of steam 5 soperhegt=al

Case (i) Given The stazm
m=lk=p=8&0har h=247071 K/l

To find Crmlity of stsam.
T =272847T ke =121332 kjike
Res =167LOK/k= A, =1773833H/k=

Thesaiore

b=k xhe,

247073 =1213.83Z+xxAS57LDE
x =45

The = sampis of ssom & W=l

POSSIBLE SHORT TYPE QUESTIONS WITH ANSWER

X Woie Diffsrence betwesn o2 and sisam” [Pezshis] .

Am Tk= mmam defferenes betvecn steam amd o m thot the st=om store of 5 sobstencs mowhich
srapEEIon i not cormets from #u liguid sats e n Fsixie in whth thers o compists wapormstein
of ks bonid It 12 = sasaon: wtata.

Q2. Define Vaporinsiton? [Fosible]

Any Fen the srocess thst myohe=s charee of phaze Sowm hpoed to vapow. when the Diset hest 0f pnass
chaprs Ty s.up]ﬂ.tﬂi to seinrated waltss.

Q.3 Whont 2z Evaporstion? [Poesathle]




Amy Tris the vrocess af vapour ssneation caly of the free uobhes ofthe louid. The melerules sthe
fres sirfice sxiract thee latent _

hest of prame e fomptes frem the sureedere wedew el ek soy 35 e foes the Termad
surbes-and sxcape o e sarcanime smesplars

Q.4 Define Triple Point? [Poazible]

Ang A Jorws v the F-T dizsram, wheve all tlrss pheses of water coemst

£.5 Wiiat i= Critizal Poinf™ [Po=zibls}

A - alnuuuulhestmdmnbrgnhsuutmhquulluzﬁmeImamaﬁ
Q& Define Deypess fraction of Steama?{2022{5)]

nm s dofmad 2 the tes of the sges o wats vapow m demm to the e a8 the sizpes soapiahmins

q.. Define Stesm and it's =™ [2022(5)]

Am - Ti s the zzssons form of pure water | 15 sxcellatt workine medmm i1 raros thermadveame
Syt .

Uzer Heating, Claanins, Humsdifahon m Industne

Q.8 Define wet Steam snd dry syinrated steam™ $202305) 2024 (53]

Ane Dy or sshuraad sheam does not cortam any wasr deoplet= and vou prodice o Eedns wats ma
clocsd chamber, Wt or ursaturghed sz doss tontam water depplats

2.5 Woie Daffsrence betwesn 22 and vapoor T [20235])]

Ans :les ussily comdsirs 3 smels m—im;tﬂlnmlm:& vEpom e a3 oollection
grparteles vethoot &y i&fﬂﬂil:ﬁ.‘i}l&ﬁhﬂﬂbﬁﬂ?&lﬂﬂﬂ um:m::::’:;a

Q.10 What ia steamT Seate varions types of steam [2024(5]]

Angi Stemm i 3 TEpelr ofester. i & orsble whah pore and dey

Tipes 18] wel satrsad steam (b Ory Satursted S2eam (O Supernested =eam

POSSIBLE LONG TYPE QUESTIONS

0.1 Jzunty the npe of meam m the Sllowms thres czze:. pums the deam iEhle and zrms
necesta caleulshems soppotiz vour el Fos=iblal
3 kg of steem st § ks wih an entiglyr of 3338 11 k! = 2 tepmpaatre of [704°C

Homb~ Seemlpiem e T of Ok 3
Q1 Colmistavoimm, dermsty, snfioipy. mnd svfropy of T iz ofwater s 2 bar and 80°C 7 [Poaaitia]

Eme - SasSoltionae I ofch 3

Q3 Caldulste ol deeizy, sthalay, aid entropy of 2 ks ofstesm =t 3070 and lovms s drsmecs
fzcton ol 57, [Fosahlsl,

Hoe-—Sec Sonntenns | ofchd

Q4 Wis shart motay on drimess frestien™ {023 {8))
L5 Sizte g sppmifcane e ofman et 202451

CHAPTER NO. -04

Steam Generator
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Le Objective:
£ § Classification & types of Soifers,
4.2 Importont wexms for Boiler
4.3 Comparison between jire tubs & Water tube Soifer.
{4 Description & weorking of common boiiers (Ceclpan, Lanczmhire, Saboock &
Wilcax Bailez)
4.7 Boiler Draugin (Forced, induced & balaced)
4.6 Boiler moundings & accezroris:
4.1 Classification & tvpes of Bollers:
In simple 3 boilar may be defined 33 3 clhsad veszel m which seam & prodnced from wester by
combuaston of feel
iﬁmmmwﬁm&mrﬂﬂu'gmmm' =

“A combinsten of spp=atm for goducms, mﬁm:arm::mmr,hﬂ_a tcEether wEh he spparEus
e tranafene the k=it = moads pibbla i hihdhanghe:ia&audjpmﬁd

Clazsification of Boilers:
T botdez mav be clzseTad 33 llovs:

If ths axm =i tha baslar i bormomzl tha bodlar- s 2zllad 23 bonmontal ke s b Yeriesl # u called
verteal boter and of the zxm = mchned # 12 dmown == mobned bodler. The parts =f 3 bormondzl boder
2an bs mipeci=d and repamed ezady buk & oscopies mivre space The vetesl boder pocupies de=a flaos

g3

2, Fire tabe and water tube

In the fire tube boiles, the kot gzses are mede the tubes and the water surrounds the ibes,
Enmpl=s

Cochran' Y srrz=hee and Locomense borlers-

In:lhﬂ;mmh‘_ bealsrs the water i inzide the tobes 3nd hot =ees sumrcand fhem

E.ii:é-.!&;h'ﬂ.'*ﬁﬁ!__ gtmime T Emow Sousr e

3. Externally fired and internally fired

The botlar 1z brown 25 extermally feed o the fore 1= ownide the chall
Exmplss

Saboock and Wiloex bodsr, Stwims Desder =io

In eosa of mi=mally fired boalers . the fomice m locatad meids the bailer akafl

Exzmnies::

4. Forced circulation and natural circulation
In foxrad sxmilation type ofheiles, the rirmlaten of wai=r = dome brg forced puren



Valsx [aroni Benson bogles e

In: nainr] :caoniahion type-of bodffers, rroulabion: of water m the bodsr takss place dus to: neturs]
cormentem currants Trodiesd by the o lication of hedd

Trammles:

Laneashire, Babeosk and Wileem bosler st

5. High pressure and low-pressure boilers

The boriars wiirh prodoee stesm ot pre=vares of 30 barand stov= e ralled high pressor= boskers
Emampias-

Babeock and Wilcox. Velox I amont Bensem boslars

The boilen whirk produe=s steam 3t precsre balos 80 i a2 called love pressoes bosian
Exgrmplas:

Coclran. Comink T mnashir and T.ocomsine bollen

6. Stationary and portable

Primmnby, the bodes = rlasufnd 35 arher statoney (land) ormehiz {mrmsand locomptrizel
Stahorary bodlers zre uzed or powsr plant steaw, &y cemiral siation ohildy power phnts Sor plnt
process sizgm =

alobie bodlers or portetls boulers melnde locomotivs type =pd ofher small wm= o temporars e =t

7. Single-tube and muolt-mbe boilers
fire tobe & one of picoe flom o= T =amplss of the fymmer tvpe 3re comnh. simpls vertical hodsr
and rest o the botlers = mmititube bofers

4.2 Important terms of Boiler

Shell: The shall of 3 boudler comists of ons pr more sl plates bont mio 3 rylindries! form snd rreefed
or welded topathar Tha chall end= ar= closed wththe end phate:

Seffing: The promwy fanrtion of setins i to confine beat fo the boder and form 3 peseass for sazes
It = mede of Ereckonrk and meay S the wall of the furnace and the combusnon chamber, T aks
lﬂ_hﬂﬂﬂq:p_ﬁ.imtfﬁ_ﬂ.ifhjllﬂx_ﬁ5 T_:ummzehufz;l_l

Grate: [t x the pletfoem mn the Eonace upon whach fiesl = bont =nd # = made of cast 7on bas The -
bsr=s e a0 Fmam=ad thot #r mav pass on to the sl for comiprtion The =ea of the orate on wiich the
e restnom 3 ool o wood fired boder = called grete seiace

Furnace: V' & s ddember fomsd birthe space shore the srate and below the boilar shell in which
comimstion takes place It = alsp called 2 e tox

Waater space and steam space: Thz wolome of the shell that 5 ocoapisd by the water i termed
water space wiils the ertre shell solome Less the water and tubes {if any] space = called steam space

Mountings: The feres soch == stop szhe safetv mh=c waler lovs! sznees foathle plne blon—ofl
Tock, pressurs Fames, wats lmwl indiestor s e med 3 mounbmes and 3 bolie camot work
safsly withoot them.

Accessories: The tems se=h 22 super hesters sconommen, Bed pomps o5 ==t te=med & rsans
=it they form Inteerzl pert of the Boiler. Thay meraase fhe afivieney of the Bailar,

Fzge [ 37



Water level: The level at which nrater stamds n the holer 1= called water bvel The space 3o the
wter b=l catiad sizam spars:

Foamme: Forrmaton of stevm babhls an the suriace of besker water dus 1o sk sorfacs temion of
the water.

Seale: A dspoer of medivm te sxitems bhanines: stcorrnz on nE= eene arSees of 3 i
becpmse of snundespable condion m the bozler watar '

Blowing off: The swowl of the mud =d offer maporines of waizr fom the bwest port of the
boder (whare they mmillv wsttle) = tepuad == "Mowins off  Thi= 1= acconmiEhked wth the kelp of a
blew o ook arvahe

Lagging: Blocks of asbesios or puEness Inalston trspped on the outsade of = boder shell or st=am

pins

Refractory: A kezt weulzhon waternl sueh as fos brek or plaster fire oley, pzed for such purposes
i e e e

4.3 Comparison between Fire-tube and Water-tube Boilers

51. | Particulars | Fire-tube hoilers Warer-tube bailers
No. I

Fzge [ 30



- RS 'E_ﬂ'[ S -1:1:;_“ ,“%.ﬂ__ o
| vatee md bt | Snid acster outide the 20 hot szme: oitside
S tuhes tha tobes
2 | Modsof frmes | Internally fired. Emremally fired
3 :ﬂpeutn?_: Upe=sims prequs Jmuk=d Con work onder
i g=ryai = I8 b hish Presmre as 100
bar
4 IE.'imﬂf_Heam Lowes Hizher
| gt
j , I
= | Sostabduy Mot suitzble B larzs Suttshle for lezs
|
|
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4.4 Description & Workins of Common beoilers (Cochran, Lancashire
Bahcock & Wilcox Boiler)

Cochran Bailer:
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AT = Mo Didilla M = Pramsvim gl

WELET = Winter el g

It = cos of the best typss of verteal multstubolar bealer, znd kar 2 sumber ol hormopia] Gre fubes
Cochras hoilsr soamnts of 3 cviindrics] shall weth 3 donss shaped top whers the spz-s = mrovdid
for fteam )

* mﬁmﬂﬁmmmmﬂ = zasmises

* Tt cgown ks 2 bemisphenca! shaips and ths providss meomrms olmes of spage: The fie? i borat
on the srate and 3sh = collected and disposed of fom ash pr

»  The gsesss of coinbostein peodorsd By momme of fost anter the oombostin: chanber throueh tha

v Afte wherh the sssescatape to the simsspless throneh smoks box and chermmes

v A ymmber of and-tioss @e procited sneond the coter shell oy clesnms soposes
The varous boiler mewtimes sthownm Fre shore =

(  Waler levelsamse

(=l Saletvsabve

(m)  Sresmstopmabe

(&) Howolffeock,

vl Aomhols and

ivi) Pressors zamss
The giath of combustion of Fasas and sipeulstion of water are shows by grows s above fis

Lancashire baifer:
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Thie kol = geliskle hex sggmplbedy of dezion eéziz of cpoaton and lesz spegtime =
mainfenancs St
Itummﬁnuiyusedmmg—nﬁlhmdmﬂﬂ!ﬁﬁtﬂEuhﬂzhngﬁnﬂEpanEMEd
st=aw: forthe process wWork B 3o needed

Inaddntem, this boder = wad whers hrger rssarve of voster and seem ars noeded

&= Beeey e L Ham se=m b i wkaty wwlie & Wraaar [P
T &= N e e [l =T Y b Wl bemd was
F = [hempey 1 Awfejreinimeg gl [T T BT
E = Pl iyalgs 1 s padjte =gles
FooFle il L Bwmllity wulei
PR —— o P
ey Wy TPl s b gl
» Th: Lascsshee hode sormisty oFz evimdriea? dhall peods which tie arze tubes ar=placed
" The shel] = comstrocted wiih s=vsra) mes= of ovimdrieal fom and it = pleced hoveeontally orer 3
brick work which fimms sevaml channe® for the flaw ofhot zaaes
. Th&tﬁbtnhaupihammhiﬁmwihal?ﬂﬂma&fﬂinﬂimlﬂam
*  Thevpas= from one snd of the shell to the othar and Jre sovered with water, _
¢ The furmsse m plced 3t the fond =nd of sach tubs and they zrs knowm 20 Sy tubes
»  Ths coal = inttoduced throgsh the fire hol= mio the srate
L]

There = low bekwork fos midea at the back of the ==te fo prevent the entry of the burnng cosl
uﬂ-ﬂhﬂ_mn.ltititﬂm:ﬂfth!mmhﬁ.
Eeaﬂnﬂmmmmudmﬂmﬂuzrdzpﬂammmhaﬂtﬂd:fﬂw-ﬁmem and thanom
dmﬁn‘nm"rza.ﬂztb-' mrt= throush the botfom rhammes|

of bottom fius up o the font and of the boiler where they.
= dvded sk prass ap i the sxde flinas
Tow they movs sions the two sis fines and comes to the chimnes fins from where ther lead to the
CRIMBEY.
anatulﬂzﬂ:wﬁfbﬂ!mahiﬁa:dmm:}' dgnpers (i the form of shdin= doon} s
mrorided
Az 3 remilt, the fionr of ar to the =ats con be confrolled. The vamoes momitmes med om the bonar
are shown msbore Fis.
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anid W Water iler:
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Babeack and Wileox water tubs bofler

Ths wzter tnbe boilers = mad extheraly, wisn preesws abors 10 bar and capactiy m meress.of
7000 k= of geam par bowr B yegored.

Babesck znd Wik-ox wate tubs boilsr & 0 sxample of haoegial srgmbs tube bodlar ond por b
m@l&dﬁxmmmmmﬂa

Fiz. shoveshom=s w“ﬁbuslﬂh@wm

Tt zomsizts of 3 drume commected fo g z=r==s of fort end 1nd rear sed hezdar b shorf rser tusea

To thess headers are commeriad 3 series of inclinad water tubes sfsohd drawn ool sieal

The anele of inclnation of fhe wates tobesto the Banmonta] = shoat 15 crmors.
Ahqd[n-hapm“:deimiﬁe]:ads mﬁ}dﬁeﬂlmhmaﬁimﬁm
i&ﬁ,ﬂtmnmﬂhﬂlﬁn&mﬂmm&mmﬂzlﬁdﬂw H
miicated by fhe water levelmdicator

Throueh the e door the ficl = spphed to srate whers i 5 barst.

o The hot zrese = forrad to menee upirads betwesn the fubes by bafils plstes moadad

Ths water fiom fhe drom-fiows throssE the meimed tubes vig doam takte basdar end =pes bark min
A sheall 10 the S of water ar st=am oy updais bogder

The stepm oot collscted in the steam spics of the dram.

Tha stzom then enters throush the mv-promme pipe and fows m the superhegiar fubes whae g g
Anther hasted and & fslly taken oo throush the rain mpnhaﬂm;phﬁhﬁuﬂgmﬁm
mesgad. '

At thes fewest point of the beilsr = progisd 5 md

callsctortn remrra the e particlss fhrmash = Blow-down codk
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Thimhéﬁamq!hﬁ:mﬂahmghrm n’mﬁﬂuiﬁnﬂﬂmmmugﬁm

gn:hﬁﬂqumt-admpﬂhn_

Ths vamons momimes wed on the bodder are shown n sheve Fiz

A Ezbeock Wikeon watar tube bodsr with cross drum differs fom bnstudnal drom beder mz way
thot e drom 5 placad with referenes to the ors of the water tohes of the hodls,

Tha lonsfndm=! drom resbeds nomter of fobes- thit cem b= ooopected ¢ ome - dmm
ﬂmm&amﬂrzﬂmhﬂumafﬂebﬂh

I the oross drum fiers B oo hmastes of the mmber of connactms trhes The preczure-of stagm i
2z of proves drom boilée may be 2sInch 2 1 bar and stesmmne camisdy wt:.’:"{]m@h

4.5 Boile ueht:

Bodler Drsusht- The boder draosht tnay be d=fired as the smai]
pm&ﬂ:ﬂ'a‘mnh:kmlhmﬂnwafms ﬂﬂthzhﬂﬂhﬂl:u‘mnh,lﬁa
dli!ghlﬁﬂiﬂﬁ.ﬂ;;ﬁiﬂb&ﬂhm betvoest the i sotuide ihe hotla-and Euses within the fomess ot
chrmmens,

Fuanction of Drancht:

it e & e gty of s mt&ﬁntgﬁtmmhnnmﬁfﬁﬂ
It zouistes the ot fise oeess threaah the fine tubior, mperhaster atnpameier ax mebeater ge
it decharzes tha hot fine gyses o the Srmosphere theogeh the climnes

g S
|
L H
Ly LT) § S
B 1] Ly THing
gy
' ) ]
R Ustprsa
=11} g it
L e = 1L
o ' ' '
Pt d Feromd = | LE — 4 L= — =]
e Smuts g LR L Pr il

Dmeﬁgcdm:dhsma. blrrar-moy beoffizes yoes. [2) manced. (b)) rrved, 2 (2) Relanced

Induced dranghi:
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L Wauced oamght A
lﬂrﬁlﬂ_ m'
*  The Sunis plased nea the buse of the chimnes au shown in Fix abone

&:. !l - i s -

*  The fzh ar rushes 40 the Srnace and after combushion, the flos rres et dacharzad theoush the
ehumier @ the stmnophers - '

Forced Draught:

[

Jir

‘ﬁJ

s TheHieebhpsn bﬁﬂﬂ:ﬂfﬂ&h&ﬂfi&hd&ﬂ&hhﬂm:nahlh&
fimmsce under Eassme

¢ Thizs preonee =l in croclstion of flue m=es-theoash componssh of the bolar and then throush
qummmhnahﬂmzhnﬁg

* A combmation of miuced and forced draugle 2 bodsr = bwam 20 2 balaeeed domgle
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= indoced drausiy frh loczted mear the chinsisy btz draws m J=¢ gaces tlooush the aconomser,
a7 prabsgier. str and dEchiress them mip the Smesphars threugh g chommss

*  Treme shons sihmirates the beavced drasgnt sv=iem

4.6 Boiler mounting & Accessories:

The borler momrmes are the differarct fitines and desiees wiorh ste momrged on = boler shall for
Theee form an miasrsl pat of the boder
TE==z e th toe zroup

{2) Mosmdimes fiop St
I Salsty=ne

2 Watsr-leal mieatee
F Feurle plos

'b) Jermmbines far Coptal
4. Pressurs m3use

3. Seam zmopahs

8. Feed chack b

7. Hlow ofoock

Safetv valve:

Satsty w=ives @rE loreted onthe top of the by,

Tesv mﬂﬁthuzmlhmh@hm *f:iﬂmnmdatueium_

If the prpzzms of v in 1 bodat dtmnazeaﬂszhemhng

nessmrs then the safely valee allons o blow-off = cortzm qrmnisy of sleem i the smosphere nd
sl the preszare of steam Safl fn (ke doam

*  Thossezes of Seam pmkes an mmobls fhEs =0 slormto e the boslar sHendard

1. Dzad-weizk mfsty i

= Sprmg-loded aiety male

3 lem=llnaday safetv wahe

4. o=k ctegm anil pwvater sty abs

1. Desd-weizh t safety valve:
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®  Ths wmier el mdirator & loestad i font of tee botler in spoh 2 poanm that (s el 6f naier
saneanily be seen by the aitendand. Tvo nate-leval ndalos == gzed on all boiles
*  Durms the botler spershon = steam; cock and sesier eBoE termam onesiad wrhils the dramicock =

et e, Dorme the revymil operation, Lumﬁhalhp'ﬂ'aﬂlmlh the sonmetal ppe reman m
posiio 2z shown in shersFiz

* Hence the watsr o r=sch the sl sauze and 25 el con be sesn
v I o the == mimsE bmeaite arcidently, the wiaarant steme nrniteeossly nmb oot fimrost the

Tomrmestsl pmes, Th= forcem ua!Edmrwh]h hﬂﬁﬂyﬂmlm?hmjﬁmﬂ
the pasiages =rs clpsed

o Ths water and vzam cocks arethen :h-.r.&i':l.ﬂ the glz= gaupe = replacsd

Fusible E

Fomillis srela

* It =3 vey mopornsnt ity devce which proteds the Sre-tube botlar chall azamet gysrhesins

» It 5 locsted mf shove the fomzes i the bailer B conesgeof = surimstz] phes fiwed m's siommets!
Mﬂiﬁsﬂemhmmménnaa

T



. ﬂmmﬂzmﬂhﬁsmhﬁnﬁkphamﬁhmmﬂnmﬁmmﬂ
B re= td itz melhns siEs Bo when the w=ter lesel Gl foo low i the boder, f tneoters tha
Saible plug

» Ths fmnecs gaiss beat up the ploz, the fosble metal of the ploz mein, =nd the mme plus &l
mmﬂaﬂjhmﬁmmﬁﬁmﬂhhﬂmhhﬁnh&nmcm
damage ecnms o the botler 28 o ovamestine

T
e Lhyrlj sl == porggmmpy il jo w0

A0 — ki I.:[l'll-n:'.n.l"lll Julfe

* ApﬂrqﬂllﬂlﬂnﬁmdﬁabﬁhmﬂlmﬁﬁEME:ﬁm
r=af i ftrveads the mreewe ol steam i the botter and E conmeried 1o the Sesm sgaes by 3 =smbon
Tubz

* E@ﬂ:&mﬂ;uﬁg@euﬂﬂﬂa&hnm@g& Fipars (3) dhumates the Bowdon
preccie miuss ft étnerh o ellintical rirg Baurden tube Oms snd of this tiihe & stairieciad 1
the Zphominke and other end & conmected by l=ers = zome to ponter When finid pressme ach
uﬁ&ﬂqﬂqiﬂgnﬂhmﬁnmﬁ—mﬂ&u&ﬁmmmmwhﬂn
mrocess the iover and pfthgfithe motes onf s ndirsted by an s

* Thmhﬁmmﬁrq@nﬁsﬁbyﬁammhmﬂmmpmmm.aHJﬁmh
z23ls mdiesms the prasnss -

* ]haqﬁmh&urhahmmrlrfhlﬂmmhm%dﬂubﬂumhﬁmﬁm%

2= filled wath =k in order 7 ;o the effect of ek temperatize stapm on the E=uee compomanls
Tﬁﬂ:ﬁpﬂl&ﬁﬂ&mhmhﬁeﬁaﬂﬂﬂimm
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Thesiean sop ralv= it Josaied on the highest part oF the Steant spacs: I remsiates the st=omsmply for
use. Thesteam stop tahvs can be operated mumally or atomateally

Feed check valve:

Ths feed chack w3lve = Gted 1o the bosler, shelnly below tha workong level mothe boder, It = wed 1o
supply bk pressura faad noterds the beiler. h:hpmﬁlmﬂ&dmhmﬂl
bilat f the feed praep Hili fo Wtk

st of the vwaler spacs i the boder, whils the boilsr &5 opeatios:. Hooan ales b tead to drun off the
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boiler vegtae Hanes 33 soounted ot the Iowes) gart of the bodlse Then ¢ &= spee fratsr unds the

S E—

=iicient botls The following actesa0ri=s o= nommally used on 3 modam botler
U Superhaster

{u) Economuss

itz 2 prehieatsr

trv) Fazd-wogter oo

{v) Pteam mector

{vi) St=am sersarator

v} Steam brap

Superhester:

It = 2 hagt socbgmesy mMF@iMEmemhhmmﬂ-m
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sConnmimar recoTEs some of weste best of hot fie pazes some to the churmrer fims # halzs in
Erprovms the bajler =ffcerey Itis pheed m il pech of B e = the rer esd of tte bedler ot
hﬁseﬁi-npm:'ﬂlﬂ-mstpuphwﬁgﬁ& Wn&i&hﬂmnf@

wasta Bart o hot ﬁe?ﬁg@h&&iﬁéﬁ,ﬁdﬁmﬂ:ﬂuﬂéh&é frech zir befre 3t exfers

s g ol
L ]

2 5
[ SR ot i .

The fe=d pump deireers fasd warer 3t 2 pressere bighes fian thet mthe boder
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A stzam mpscior b ard Soces the fed seter mio the beiler It = usaally uzad Ex vetieafand
mogmrine bopen and ran e arcoommocsted W ¥ SmME SpEcs. &Ehﬂ'{ﬂiﬂl?ﬂéﬂﬂ-’ﬁﬂimm'
e pEh Thu_-:]'z:nu.nn-:hr_

Steam separator;

& steam sepErater & imtalied omthe steam g == wel 2z on the bansh imas to separats my wate
m;ﬂﬂmamn&ﬁ e the gmlits ol the Staim som o the ungte I fs instaiisd
weT cicss 1o omits o i Seam pines. Byivhines of dwection of stsam sapmrstors delirered to 3 poiim
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whse fhey cam A S tipas of semmratons e iflusimated in Fiz beliow

Steam trap:

A viemm trap = 2 vabve davice bt deams ey the coedensed S=am e air anteamtizally Som the
steam e, Staam Tankets or temE separator mothie dischareins tha steam. The porposs of instalime.
hﬂmmnﬂgﬁtﬁsmﬁ $o ol fe2 hﬁi:mggfltegﬂm:ﬂ st by
mhﬂﬁ&hﬁwiﬂenﬁm 3w and Eon-zondsmahls T2

POSSIBLE SHORT TYPE QUESTIONS WITH ANSWER
S
H-III
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In sismpls 3 boiler may be defimad 33 3 closed wausel in which steam & prodisced fom watss by
coznbastion of fasl

Q. Define Fire tube snd water tube? [Poxibls]

Am

Foe tube

In tha fire tube bolers, the hot azes are mewde the tubes and the water zurroumds the tubes,
Exampisc

Cortran 1 srerz=hee and Lactmme borlers:

Woatzrfubs

Inthe water tube bozlers, fhe water = meids the tnbes =0 bot s3z8: somyommds them
Emmpiss Babooek snd Wikeon, Strhins. Tamrow bodlsr ete

The fire tube boslers zre classifi=d 32 snsle-fubse and walh-tube boilers dependmg uron wherher the
fire tubs it oo o mbre than one - The somples of the formes type s Comalk yunpls vetirs] badder
=nd rest of the boilars are mmin-fobe bofi=rs

Q.4 What iz Grate for botder? [I0212{5]]

ST

It & the pletform m the frmacs meon wineh fuel & bt and 2 ama.&-EEftﬁ.t TOon Dars. ks bErs arsso
mmanzed thet s oy pass on e the foel By combastion. ]hmafﬂ:emmnﬂiditheﬁﬂmm
= coal or wood fired boder & called srate surflice

Eﬁ;ﬂhwmﬂﬂ]
Hzlhﬂﬂmﬂmnt:hmﬁu_ﬂfﬂﬁﬂﬂmEImﬂmh&emmmﬁ
ke sopErhestel oy muTesming 2E {empersnre. E-mmmﬂaﬁﬁamprﬁemsmmm
m::dhmlmuﬂm:lnzmﬁzgahﬁ:mmmiﬂtdmﬂ—im
o toes, in wnlch steem fows =nd WIQibEHEEﬂLJEEE_ﬂ—
Q'EWrdethtmnw.nm.g;nibmlEr" [;_.'!I'.I.‘I!{E]I
A =) Momitiss S Safete
1 Zafsvmahes

"ii:ba"a.mlmd:'l:l!::

5 Semmuspalte

§: Feed chack asive

7. Slow il cock

Q.7 What ars the fouction of betlisr monntimes with sxampis? [2022(5]]

Ay Ths borler mownreesg are the diferent fitmes and desoes wineh sre monntes om 3 soiler gall for
Th=sg form an missrsl pan of the bousr

Enmpis- Sz&tv vaire, Watsr-=w=l indioarior, Fn.u]::leplLE Prewms same= Stamm stap vehre

Foad rhack «ahe Blow off cock

POSSIBLE LONG TYPE QUESTIONS

Q.1Deseviptions & Wotking of Coclran Boiler™ [2028) 2023(5)]]
Apy SasArwladd
0 TDeseription & Werkms of Baboock Wikson Bodler™ [2074(5))
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Q.3 Fxphun diffsrent Boiles Dranght? [2123(5)]

Am SesAmeELD

(-4 Short notes om Do e thonmhine &-mecsssonss: [Posainle!

Ary Sae Artwcla d 6

Q.5 Gref 2 comparizon betwesh frred dronsld and Inducsd drougst™ [202205]]
-6 Defforantite betvwesn: fire tube znd water fobs boalesr” EEE

Q.7 Wiat 1 boils dronshi] St ds adianizsoc and diced-antasas? [1624{5}]
(.8 Dscazs hriefly the fanction of Foonomzer-with neat shetch? [HI34(5]]

CHAPTER NO. -05

Steam Power Cycles

-I Carnot oycle with vapour.

52 Darive work & fficiancy of thz cyole

5.3 Rewibine oycle

3.1 Represovdation in P17 I-5 & ks disgram.

3 2 Derive Work & Efficiency’

3.2 Effact of Various end condifions i Rankiea cycle

5 3.4 Rafem ¢yvie & regenerative Crole

3.4 Sobve zimple immesrical on Carnot vapowr Cyele & Rankine Cicle

3.1 Carnot cvele with vapour

* "i\'h.a.t':'iﬂ:inkufipﬁﬁi:ndsufnnﬂ:sm.aﬂ:i&&ijzﬂnﬁa‘nmﬁﬂeﬂmedimh'cmjurﬂq
m Sy s

o moa ovdle which hes pumimwe efficisacy, operstine batwean Sren tomperatons Imits and &
sffinence i meispepdent of propatss of s Howl

¢ A Comal vanom poseE orols 1= axsmmied within sshorstion dbme of 3 pors miteiance. B t=ss stue
pha=s fhod 25 the werkme medmm 3= shoom m fi=.

by By Ly Ly '-.-. L' By Loy

Timme [ ) grees the ETansement of somponssds ke oyois,
(B} shous Camnt ﬁpnmpnmﬁ-&unp——:mrdmiia_
(¢} oo 1 — coordimstes, z2nd
A an s comydimgie
Tha boundey ofthe tegion mowinch houw-and wapoor are betn present (the wapow coms) Bzl
3
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' b T

Fizwr={k) shons Carmot sspour power Syels on p-v coordmates:
Fizwrs{z) on T-s cobrdmaies

The foar processe: m ine ovole are 2= foilows:

1.Reversible Adinbatc Expansion 1-2

Sawraied lean expands mibs torbme. Thefenmasiwe owss bom [le T Thestste D sasached m
the wet rezion.

2. Conirolled Condenaation 2-3

Dhrme-the procesa:the condeneatos starts Tom st=le 2 and stops 2t siate 2 2nd the kst 2., peroms
mass.ix repected m the condenser in the smbe ot T

3 Reversible Adiabatic copressioni-4
The mumhure of homd and VEDOUT = compr=ssed (o the sshraten g state 4 ar omuisr precsure
4 Reversible Isothermal heat addigon 4-1

Dormetis process: 3 goantdy of hes g perund mess = added mithe boller fom heat source 2 the
tEmrerEnEe 1)

5.2 Derive work & efficiency of the cvele

Enalyss of Canot Vagodr Powek Cy-iz
Etharral beat sddition 1o.e vatanizing Buig in e Bosler,

Tra = Talh =5
Ezrihiarreal kest relettes by the woeling stestanes In the condenser;
Eﬂ'__ = Tr. {Il _:q-}
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ThE rat work dane o the oyis

=T ln —5d-Tle -2l

The thzmial stficiensy of the oycles

W e~ T M =]
Gn _  JalE—%)
T

i

g

=1 —

Tepthermal hegt sddiwm to z vaporams Tt m e o

=T Ei=a)
Q=T l=—=
Tmﬂm&iﬁanth&.ep:h_.

“-.-:=:j.:—.'—fl-'-
=—-r||::f_'l- —l'-.:l —Ti ik _'1:\:‘
='[Tr|—-T| _I [-l:—'ill.:'

3 s;ine Cvele:

r.Fy

Limny of the pracneal diffeoites snrmisd WER the Camot wapem pon= Sroie e almmiisd I
Hirews oyvis .m&mmmd&ﬁhmu ety o sppsrhepted gt gl sopgeyiy o the

tathiiss Afer expandins in thes tashics. the=teom & condsiizad compietely it the comdarsss.

3.1 .1 Representation in P-V, T-S .&h-s diagram :

T
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0} b u degries S K cils

Process 1-1: [semirome enpeniion of theworims find o torbime from boalsr preszots to condeanzar
[IEsss L

Process 2-3: Baz rmecteom fiomrthe vorkms fimd 22 conastat prassars mthes coms=nzer 1! the fime
reaahnes the safurmted bomd ==ote 3

Prn:ﬂii—l'lﬂd:wmmaﬁlziﬁni:ﬁ:_ﬂlmi nth;ﬁqghlt&thﬁzmzﬁlm_
4 m the compreczad ligud ressom

Process 4-1: Hazt addshon bp workons Smd af constant precimein the bodler fom sz dto |

[1] For Luentrapl: rarmpras i (g =01 i the purnp {pracsss 3-a)
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Super heating.
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Effect of Reheating of steam:

L) Twbme work (W) =G —h) Hh—hjnoesses
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Bz =3550 K/ kg
7 —=4lbear
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CHAPTER NO. -06
Heat iransier

Learning Objective:

6.0 Modez of Heat Transier f&wmﬂﬂm Cosnvection, Radistion)

8.2 Fourier law ufhmﬂ:mﬁa:im-ﬁ e thermal condieiivizy (&,

.3 Jowton's Imez of cooling.

& 4 Badfiation heal frange? (Sigtan, Bolivmanm & Kirchlof™s Iow) only sfatomaee, no
dexivation & no rumerical problere '

6 3 Biack body Radiation. Definition of Emissivity, abeorsivity, & ransmiszibility

6.1 Modes of Heat Transfer (Conduction, Convection, Radiation)

EE“ ﬂu m'ﬂ' E.

W't tempersture sradent st i 5 et wwhich poy be s se b fioed o=, then (ks = an
enarey tromfer from hich osestns rmebon o hnt@pe&hr&:&m:
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Convection;

In ermivast, had corsctem refers o bast tremafer that onll poctr betvwean 3 emisre an the sdEcent
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E .IE -ll
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dogs BT reguire The prasspes of 3 nogtang padnm

The snesy iamie by radishon w Sdet md I om alse trsel e wunm

6.2 Fourier law of heat conduction and thermal Conductivity iE}
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6.3Newton’s law of cooling:
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Law):
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isw sorems the izt hastfrangies: Tt statzz thst tha rafe of rdiztion Beat tramsfer per ot =ve: Eom
2 Mook zurface = drectly mroportioms] 1o fomth powes-0f the shoolute temperatmres of tha snrface ang
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¢ = comstant of preportmm bty caltad Stefin Boltzogmn Corstant 2nd has mhe of 567 =
1675 Wim* K*
The biaz flow amittad bva r=al sorfees @ lass than that of blsek =orfars and 8 soen be

#.

X aafzh)

whee £ = 3 radisins propety of the sofes & esflad the emisivey
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Transmissibility:
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POSSIBLF SHORT TYPE QUESTIONS WITH ANSWER

Q.1 What iz Condoction? [Pozzitls]

A

W ben temparstore sradernt soEts m 1mE|nm1nmLhmIrbezm'lﬂ.. i or 2= then thers = an
Enarzy treafer-fom hizh temeestms aien ta 00 terrgiorstors reston,
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0.2 What iz Radistion® [Poxible]

AR
Thereal mdisten rafams io the host enerey swmwied by the bodies beomus of ther tomperzurs
Aﬂbudzﬂﬂmpmﬁﬂﬁlmﬂezﬁnwmﬁmlﬂﬂﬂn
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02 What iz Thermal conduetivity sud state its 5.1 unit? [20245) 203359
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Q.4 Whkat & Convection? [Pomibls]
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Q.5 Write s Absorptivity? [Pomiblz]
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Q.6 Sexte Kirehhafls Law? [2022(5)!

Ang b sbutes vhat 2 thermasl squilismm the rao of the spectral smzsr= power s
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Q.7 Explain Newton's Law of Coclima * [20LHS) 1624(5)1)
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Q.5 Whaot sre the varion: modes of heai transfer? [2023(5))
Ans: The varicos modes of heat trans B zre 2z Sllows: - Conduction ; Conrection , Radatea

POSSIBLE LONG TYPE QUESTIONS
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Q.2 Stete and Feplain Fooriar brw of heat condustion™ [T023(5) 2024051
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Q & Hhest tes on Nemton's biw of cooline™ [Possibia]
Bme- See Artiole £ 3

Q4 Wirste short notes on Kirchhoff's Law? [2003 (5}
Hme- Sea Artele £4
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