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QUi b (1)(“"«1}10(

}')jg \
f\\'{ Ci‘l'}I‘ch[ }30;w\i'q I"ftj =0,
Total  heat of wet steap !
» The czuamh'hj of leak l"e,c?/wif‘ﬁd to Comwert 4ty

4
0f Wwolun g Sekerwhion 0°C inb et steom ot
Covéromb breccaw o called 4y fnf heod of Lyet

S reounvi o
Jdt T denoted by "'hoget't
¢ hyer = g +thyq

R A T BT

To tol. Weak of dﬁj & otuwrocho ol shoam
The Q‘J*’MHI‘] of lheat equwred 1o comvert 4 L:y

woter ob o'c  iwh dj‘j sotupated stoam af
) ~ ATAE
Cowni tant b rece Wy, g COLUIQC{ Ju{ul I-LCO\} C"f

df‘j saluredvol  clean .

!
o Lt ic olerwbed by hy e
s he = hy T (1.43 - Iy)
Sl ;

g*‘(’,ﬂm 7(' - ’p
for O(f‘j sodurateo, e ) '
| P 1’73(‘ t %9 =k



Tolal heat L enlvealed 6 bear g
i ! r‘edu{ncd 1o corverts,

ot

{ e

It represet Hae Cf\canh'hj 0 f

A heoted &heom
I ha of wabka~ at 0°C o qu/,.;/ htoted
C(‘LL{.“‘QZ\’ l\)'\‘g‘(ll'}' s

[

¢ 14 1 eleno heol by "hswp o

Tsap hf’ =P ")Jf‘] + @f)g‘ ("‘f,rt}) - {’j
> l"')SLL/; = hg + Cp (‘lsu/;*(cﬂ

Wet Steasvr,

¢ The wmustwre of SWW ll‘CludoL LIz, (jjy Vo ous
durig  Hie phase ¢ lhanqge is called wet <foou.
et steom s charalericed by I1E dryness Trachon .,

-

5\,Lpe,r‘h,€af~eoL Vapowr 5
The Voapour wiioce temperoture 14 erw}‘m" Hyiau,
Hoe saturabiow tembperature Cfoss*bor_wthﬂ +o Fae
breccwe  ofF e vopour called super heaked vapeure.
Degree o} super heod ;
The amount by which the temperature of a superheat
Vapowr eunceeds Hae saturafron Fem pevatun (< called

e

degree o} super heoat,

./D'QgYG(’,, of cuperheal - ((’f'\u{’*‘k).
ldetness Steom jfr‘ach'om;
The ralio of mats of walvr vapour or noishur

v cetbertbanitvg Sushention anlh the tobal wad of
Sheom Whuch comloun 11, 75 p -

o s 1S called yeless Stean
o |t i denotecl by 't/'.
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Steam Table g

« for any Huwd y working ot Wof bivg

T D j)robeﬁj aye Peqcu're,d,'

- Preccure Temporofure volwme  Enflealpy , wdos nal Lires,
and. endropy -

Thovalue o} thete proberhies are olekrmingd
H/veowmh‘tauj or Q)cbelf’f'wbef\ﬁj ad, fabulaked in
JCO’”M 05 tabler twuch are Erown as ¢heaw Tobls

fiu}d., Hwe ot bDolic

° Steam  toble 9[{/{,& Hwe value g specific Volure
entropy ounel enthalpy for scdturaked i,‘qwf{ and
dry saturated vapow labulabeo, agaimit presot
oV crosﬁ}oomd/'m? cadurahon temberahuy,

Qe Ca!caluaie. Hae drymness fracton of steam cutgeh b 1425 ke
Of water suspemsion (wifh l'ok? of steam. [TE’HL:\Y‘f.-‘”‘c}

O » Determine the state, of stoanq J.e.

| | wWieather it 1s wet, dry
or superheated, mfollowuu,ﬂ coses ; ]

£
1> Steam  las o brecstive of 10 bar {;l.rri/fc, velunge
0715 m@'/I'g ‘

2y Steam lay a pressave of 15 bar and femperakur of
220°C .

5? 6#&“‘4 hosg precsure, 0} 20 bar and 1f 2700 ‘1]“‘3 of heat

15 Y‘E’-Q'U'”fd lo qererabe Hee sloam from water ot 0°Ce
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Qu. A Spherical shell of 3o cm 141 radiut containt Sathrated ‘D”

Stearm and ok af 200% . Caleulate Hie wast of each it ther N

VO,UJMCS are equal \‘

Q‘“" A closed contnimer hold kg of water of I58°c temperature
wsHs J*o“ou.u'ncj composifion }).! Volune If3 quufd,fa 2 vapour.
De ternune ‘Hae. l‘l‘u..(uw,,quu,ljhj’v()}“,“c and ‘?"\17‘01)y of witure o

Qv A vessel of 0:.05m3 cc:v}wac}{(/ confuins a wuxhwe of
Sahun}ve({ Stoam citd  Weder at o {QM}‘J('Y‘thr’(’, 05 200°C. « The
mMast of 'fquid terader g ’Ok‘]' De tormine. poreceure o]
Cudlualpy, ad  Specifiec Volume , indernal erer g and f{}‘l/il}j

of contuds present 1 vessel

Qo Sheam akb Jogokpy and, 500°C ewler o engine cud
expand  to 90 p, | £ Hie ©duast steom Lo
drynes  fraction of 049 smale caleelation for Hee drop
[N EAH/Lon‘j codd C'/L&U'L?Q % e,wa‘obq.

Oteart Caloremeter

e The cjlmdricaL vessel made of copber sheet wlucl, 15 wied. -

Weasure Hae drymzss fraction of stecn fs colled Stege.
calonmeter.

* The dryness fraction of steam coun be measwred, by Usiag
fclloau“m? colorimeters ; -

- Se,}oer'a,b'mg calorimeter
- Wmofﬂ,mﬂ Calorimeter
= .56}9(’1017'1/7 ouud f”thOlHiMj codorine fep,
« A calorpmeter  funchion by maa.szurn-\? condensation of ko
Wt ofF 6leam,




‘Seperai'mq Calorimeter

e Seperating calommeler s wied to weasure d!"«jkLgr frach
¢ b

Web stean
« The Steamt s :‘?:ll,)”/"('d to calorimedor from map, £tenyy bipe

Hu‘vttf;lw a SQJH/)’I.M? tube whiere It shrike to per foro
cup.
Tl perforated  cup s yunude bwle -

v Ag et steam reaches to perforated Maf'i‘sf"”fi‘,"e

cul. due inerta of droplet, waker .5;4;!: fubc :|

barticle ore geperated 38 ’ri%y [ it perfor °”'CM 'vali
are collected na nmuer chamben NPl &

cThe stears due o light oo ML s
cL‘:M)J%y; '+ el move be'ﬁwzwé‘ ‘,W’ﬂa}or Perforated cup c?:-é-
ouker aud Tvwer dmy cliamdy /| -,. Water: ~ e
prd Haen steam passes Hurough B
" sfop Valve

Hre pibe where s top valve is placed. ; ,{
ug through pipe, §team sent LB arre) Calonnet
" /_-lyj—fgr‘ baSﬁlMﬂ oug pipe, Sel [ o easur Mass of

to borrd  colorimeler whiere steam condence and steaun)
mok of cteam codeuloded -

. Tiv"ou,yl/\, Later level indicaded we can find
ol nak of steoM
of‘ LL’Cf

man of waker:

: FMIJU)/ oS W f‘ow«d WO oj’ cu,a}p,-‘
Haon  WE able o coleuloted oqujm,(;gg fr"adwl'\

Steou o



: Y
-

B 3‘\‘2;_\ Q) |

. eyl

‘ﬂ,mom,‘mq Calorimeter euladed by
o The dl‘yhess fraction of e glean SO e .
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A\ co W{J_\ﬁ\(l'i(‘l» (‘( ."'(.'"""'(J‘H\(, ﬂ “-1(-_,'"“,7 COJL"’M@;}-“V -

vsed  to remove e rawbacl

()f .’..(.’}J(Jf‘rj_},vq COJ-DﬂfW}vf
(e waler Particles (rmn cref

f';"’nwl ore ot full, f‘f};v’fg}u"

o \Ul‘ -/lu‘ dl‘mu} To N l", ()J ﬂ‘!V'r)”fIh[, CoJ.I)nmf,’f')ﬂ ,f} . o.};,,l
Swihuable for very et s foaiuw).

Nor‘kiuj o

o The woisture from wet skecom s first pemoved Sepernb,
colorimeter , 50 Hiaf d,r*j nessg fr'cu,ﬁom of wet Steaps '

Sample is  jicreated obove, 095 befole Steap, Souwble
5 em,feriuu] mto Womi‘“j‘ calorimeter. Durivg Hous
brocess bressure aid termperature remaivy Constosdt.

« The  sample coming ouk from separatig calon meter
I Hrern bodﬁeo[, 'H"‘OU{/?LL H/U‘O'l'ﬂl'n? colornuwetzr tu&sfs
ik expands To superheakd gteam.

Procedxﬂeﬁ
* A somple of wet steam from main steam pipe 1s s
\

\

PJ/\J ers ’M §CJ3€U” OL'TVL? [,‘C!/U':L;Mcfcr -H/u"()u(fl»} Q :’:QA\’)!H\? ‘ﬁd':‘_-
* While. pases fough scharating  colormiefer , most of e
mm'c,(urr’. j'V‘oW) uJ/C.f' S‘[‘rzam )'s gq,be,»q{ed Otl‘} Q_ucl

C()”l’.(,‘{(’(j. fn I’f/\(i Adae n C"TUMI)(\)“ 0{ Hae Seh “\d’?i\y

calormetder. wluve (i yo preane, with scale o

e Now, C‘alM*l)aV*ih'wh/ dr y o be.aum hnwh? dt.gntcg .V{;Aachou
above 0:15 frow .'?"I""“tx/fn? calormeter s /’Q“Cd o
.'-lf\r‘oH",lmq 2oalopiwints “,"m‘?,_q .““,_\M”“_‘? volve where
i+ expandr to cuperteated  <toans.



* T super heated stogun o frer /;qmm] | N
Colorime tor | ¢ then esdrawst frow) calorime e
Condenspr , i Povioleol ok Hie Lotlong of Hare HMUMWJ

Calorimeter ywhere it s [inal Ly ¢ oudenced 8§ meatureo.
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£ Qn. Galedlate fhe dryness fraction of steam whick hyg .35 kg of
water i susPention  auth 40kg Of Steapm.

gt

ahf}z_h'."/'of f)h(‘-g”. -)”:) - ,'0' ‘f

-"‘.U\l (\‘ (l(\‘("' ‘\‘l"\ = l") rll{,
'I»\ . " f [ .
ryiess fractiom , 2.
Ml
)”a 4‘”’u!
. _ho
Yo+12s
- 09696

" Drgmess ,Lr‘achb'n, WK =09F

Qu. Determive the state of steam, j.e. whether |7 15 wet, a'm.
or Subevhead in fOﬂow{nﬂ caseq,

D Steam hat o presswe of 10 bar aug Gpecic volwwe 0:135n

hat o pressare

J4
\" 1+ b= Iobar

Vg = 04194 m¥y
Vg > 0:175

°. Bteam s wet .

AL, P =12 boun
T =19%.3"¢
To < 220°

S Steam 15 superhealed ,

W Aty b =20 b
lg = 27929 'i.'?“‘?
lhg > 2700 lekﬂ

»o Steans 15 wet,
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Qw. A shherical shell. of 30¢cm In rodous
Steam and. ualer ab  3o0'c. Caledale

l‘)l'l(_'( =
= \f"“‘\lu. are (},('unlq.

\,(\(L'U,‘.\ (),4 (),\('l \ \ :4()(."” : (’.H‘,”

\,n||lh\( (‘)‘ ‘.I\(‘“v VAR ’,r ’\6‘

1A (03)
0-nw m*,

\«(\‘\H\\(‘ 0{ V('l’““y' \/‘Ol',m,._ 0{ u!u’r'y'

’\'}(1 'lf.(' - 01130 - 00565 '{_[')_"

2

3
TvYom 3((’()'1\4_ tuble )

ﬁ\f’ » 4 = 300'C
Vi = 0-001404 m2|}
f i

Vg 0-0216 kg
S LA O;L V'O}"JUUY‘ - 0:0565 616 '_(j
0-0216

0565
ma, of woders ok =40-242 kq
) 0-00140Y bl

Qu. A contoiner (closed) hold. lkq of waterot I53-3°¢
temperadure uartt, :I‘O"O(.L.liﬂ/? composition by volwwe

\\'cluuﬁcﬁ and. 12 Vopour .

ZDE ttY'7’u«m 'fl/b(’_ I)Y‘f’ 56 LU ¢, ’ 7[‘“1(/1] 9 \/‘0’(([11( Q’\-k{

1,

6Y\Jiﬂojhj oj' mwuxlure, .

Gtisen, b= ) 5397
/f n . o
\[‘1 ')/_‘ 2

L\CCOV‘C;.HH? ;() qru'[.,/m‘r\,, ‘\\r\ryy-=, ,, "'”’"’”"r? Of u,la]p,,-. » ,’5

Vopour . "TerP#qu pressure s LUH(_IL/, be Some as e Soaturabon
brewcure.
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For et steam, specific Volwme,

ol

1)

(1 —xh}f )

9
(r-o-oosoy 0001094 4 000602 x 0.3,

IR

- 32606k 1073 m3/£7‘
Sheerfic enthralpy,
o= (1-%) he 4 Luf
2 b %(1,13~L,/)

= 6Lh6.T o 0:0060» (;;_,(,3..5-)

h= 65936 1 vy -

One A vessel of 0:05m* ca/»m.-ihj contutis @ wiixkure of
Saturated  gloqm and wator o) o temberatur of 300¢;
The wam of Mouwiol wepen beinf’
Pressure | mau , enttialf,
Qad,  entropy

lo L‘] e Determine |

Y, G/JC,CIﬁ'c V‘O’(LMC " ) nieral, ehflyy
of contents preset jn vescel.



Vo|uwu: ot Vescel, V= 0-05 M=

Steam (s wret,
t= 300'c,

presswe b :-86 bar

T

' /’n
_ 4 Vo I™ of stean
0 tal \l’('ll,(n-zr" = Vo)™ (;{ ttale A

\{’. o \ *' - \/?
- VW \f . qu \/7

005 = (g« O:00140¢, - ’m(/ X0 0216
))lq] = lr6‘6~’.,8 L7u
o Totm ) maw = oy +mg

= lo + 66 49

7
c 664
Ye = 5 5 T’i‘f%w
my g 0 .
= 0«lY4Yg 2
Sheciti, Volu f st e £05
~=7] e OF Steom, 9 - VU = = O«Qoyn3e
]L J ')/ M ” 6(‘(f?‘ ( (‘L{_}G
N/
é?’tH/aLf) Lf O‘f <51,LC’L'!TV7 D) L?‘
’.—’ - 124! (I,” -+ 3¢ l/lft/)
3ts.y 4 01922 x toys. =)
alvpy ‘/(’)t/u?" e oqc , TL\C

')CL;% |0 1A e e ter




Volwne 01 vessel , vz 0205 m*

Steam \ 15 wet

YA
4\ =
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“0 (‘C

Gu. Oteam  at 000k Pa. al 300°C enbers anm f:Mq!.m )
0 -;'-(u\dg tr 20k I‘cx.c ” ,{,uﬁ (,,(huni.l” Steom g Lo} dla;,r, ,
jraction  of 0:9 mate caleulalion for Hae dropry
e .»\H«all‘t] and cllalu}(,b I ehﬁ«ol[)\/ .
At e ntry o engm& s
P = lcookPa = 10bar s
300°C

Vi

>
¥ Ig
g
\
)
D—-

°

<« Skom enter to ergime at super lweat stuke,
At b =10 bar

Ly = 30512 hjlky
Sy = Fel22 E7leg ke

EY b = 20 kpa = 0:2bar

hy = 25145 k7l kg
hyg = 22584 K1k

5( - 08321 L]lkgk,

&

5(q = 23D o773 kL][kKk
I

2

W\

hy 4 'ﬂ";{ q

-
-

Q542D 1 049 » 2308y
= 2370006 1 lkg
52 = 5 +x‘53‘9

= F 201 F k{]lL?k_o
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Boiler:

*The  cqupments foed for 'mnducilu}dh'mﬂ 5 called boiler.

® BOi‘U‘ h Obk‘ Kot ‘"j sleam (j(‘l\l"r\oh’.b‘o

0N OH\N‘ (o rds |"O'l)m" H'm‘/ l'u', Clnf!'lu' ai a closed

Vessel thowlueh, Steant g broduced frovi vraler I]

Co ““}‘U:\'f!‘!’l\ .

01 ‘Tll(‘[.n
The steant  produced by boiler 1s used 1n

a. Steant Turb tne,
b- s f\'{ll-\»t El*‘lgi‘ e,
C:. For H-Lq"h-ng e bu“d'.‘“] A cold,

| Searotn .
Funetinia of Boiler -

b l’“ﬁ - } ' :
T ttates 15 condtaimed i boiler colled 3l cud.

Hrernwal e,nertiﬂ realeaged, d.uy’in:; combystion of fuel.
P T!:,e _‘:L&_LCJ, ra be 5o’;d)liquid orqase

. The Heerniol energy  released from combushor of fuel 1s
ﬁnwv;’f’;rrui to water wd Hus comvert water o Steam
of desired temperatwe o4 bressure .

Clossification of Boiler,

I. Felotive positionn ot Hot qoises ard. cuater:

a - Fire Tobe PBoiler :

The boler b wiluel, hol gasse bass ’H\muql. Hae hude cud
woler  surrouds Hae fubet Ts Colled \{-n«u?ul\c. holer,
E*/ow}'lf: y Coclirayn, Locomobive efc,

b. Water Toube Borler !

The.  boler 14 wthuch ctater patied “""““ql'b Hhe thube
ou ot qaues swrowds tHie hube s called water fube

boilu‘ °

E"Wle; Babcoxk ard LJ;'QO)C” 5"‘"’""“3; efc.



o. |
lia

2-Metiod. of F_mimj; | o
Q. lvu'Hau;j fired, Boiler/ Iudur‘lmlly //ﬂd boiler, |
The. botler 1n wducly aenssudtttaa Ju,r‘muc{{ r‘('q!'?‘/‘(:f%bace
Dr el combostion of [uel luke place) is  provided.
St de tie. boiler 15 called. ,'pdp,maj[,/ ./,y;'/], borler .

Example [ Cocluroun s Lantasture, boiler

b- E.\;.‘l‘cm'\a,ll:{ Fisced, Boiler ®

The. borler i thyel, furmace T“’-?'\OM 15 browdﬂrl

-’(IC, L)OI’&P SLLC_LL |'g Caer[ 6‘)(,!"&}‘1/\,011,’,7 f,'yuejj_ b’Ol,Uc
Elambie " 5:’7%/;‘,49, Pobeock omd. Wileox boiler.

Se Qalah'@ o asus of boiler :
@« Horizopta Boiler;

The boiler (uloce sz 15 Horizontol s ealled
horizowrtal.  boiler.

Excarble ;| pulogtare, Locowohive, Babceock £ Wileox
b. Verticadl Boiler:
The botler  whose enye 1s verfreal 15 called verbical

EBotler. E‘wmb/e ;s €ocluran Boiler,

Ou)sﬂdf;

c. lnchved. Boiler
The boiler pslance oarus 15 inclined s cealled maclined
Boiles,
4. Metwod of c irculation of cuater -
A+ Forece Circulation?
I & Builer ' Hie (’.,,ﬂrufc,),(,.,, of crater 15 done b_.!,
forced pamp , taem such lybe of boiler s foree
circwlakon type boiler.

Example, Losmont, Bemson boiler.



b. Natural Civculotion :

| a l‘(‘l’t"‘ . Cir‘culal/'()av, (-)} um}nl" 15 faJ:r; ’J'Ovce duc
I

to nodural  Comvechion  carrent broduce b'j opblicatip, of
heat , e such tybe of boler s 1atyp,), Circulahg,
;i!"t" I\OI’CY‘J

Example Loncaslire, Babcoek & Wilcox Boiler ,
Oe Pressure  of 8 feayy, °

Q. Higlq Pressure Boiler
e boiler wducl, produce  sfeam obove #y prescure of
o'bar IS aulisy bugh pressure l—u’?k bresswre boiler,
be Lo Presswe Boifer ¢

The  baler wilyer, Prodvee steam belpy the bressure of
80 bar j5  called. lows Pressare boiler
Examples  Coclran, Lan coslipe
6. No o]L Tubeg 1 boiler;
Q. Siuzjle Tube Roiler *

A\ boiler wiluch gy owbj ok ﬁr‘e tube of cwaker fuhe
15 colled. 6imqle, tube  bojler,

\ LOCO M'{-O-h\.’e e:{tt

Example Corwush, verhkcal bhoiler,
be Mulhhlbe BOI"QP:’

A booiler ulage I ’AJOU!'M..? ko or nuore thanm 4o :ﬁ"e tube
or Water tube is called. wullifube boiler,

Example ; Loncaclure, Loco mokve , 1l cogl 4 Bobeocks
boiler,

. Nature of swvice fo be performed. ,
Q. Sfah'owy boller. The |oiler cutucl s sfou‘fouarj ad
Cotmol  ppve, from one blace 1o oter 1s called
5@?0»1117‘7 boiler,



b. Rrtable Boiler, ! —g is

Tlee boler utuch can wore from OWE blace

-

ls called portoble boiler.

-]T/uo ce boi'?r‘ nre, nf\adt’_ s18! ml«wl,-

1t 1o alto Furoaw,

| Y v le ‘J{li,(‘f' °

o Comparision ketween Five 4 baler Jube boilery
1. hin f"\‘d. teche, Lm{,('r‘, {jy'p, is 'il’l"ld/’. [lar, fulr (J/f.d. usotey

16 awdoide the tude wliereat, 1M woler tube borler,

lube erd  JIVe is oukigide the tube o

[,\!a}tl‘ FS ||v1£ldc. Hae
7. Fire tube koller are [m)@y’pw/%f fliul Corler pdvwrtal

water tube boiler 1s QWMMJ»/ f/'yt@dfe
3. Rate of Sheam produckion in fire tube boiler i
less  thawn  woter tube boiler.
L, operating brecsuve of- fire tube |,/ ep i liwited t
16 bar wihereas /11 ceafer fUl)e OIOEJ"CLﬁVLg bressure
s f{iwited. T 100 bLear.
5. = re tube boiler ¢ clhiweaper thar, uater fudboe ) W .
Cochrav Poiler
o Coclwou, boiler s verhcol , "’V“{E”Wﬂyﬁ)éed."Hub'-hﬁ\ua,.

borler ‘/LOA/IVU? rumber of Lorizomtal f”"i‘. Tuwbe,

. He,'qb\j- of cocluran boiler s g.g
- - ¢ m CU::{ «'ll(‘l‘L< !)\f: .’lzl‘(“'a‘)
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