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( Steam and Two-Phase System )

o Steam o075 a wpouy of waler, ard Fs ‘nvislole when
pure and a/g/ It s wsed as the wiorkin ng Subztance in tha
operalion of Sleam engines and  Steam Lurbines. Steam
obes naol aéey lws of perfect gases., anf// ’Efs ﬁ.’r)ﬂ

eclly dry .

@ Foymation of Steem at Cngtant [Fegsure
From waler &v

Cyhmder 253N 8,
Q‘ ﬂw#‘ \b m// - ,;{j./‘;f“.’ "r {'§‘J . T
% . o~

f T -——F ggim?ﬁ ‘(:.:;;3‘5’, Vs fg‘-:f u:} Veop
ae o] Pl 19| b |
(a) ¢ b) (C) cas (e

Conslder 1 kg of water af 0C contabed in the prston-
cy/fﬂd@( aﬂmyermnt as Shewn I/n Hhe fs3ure ().
The ploton and wag/zé‘s maintain a constank
Fressuve o The Cﬂlmder I¥ we heat 7he watey contalnad
P the ¢ Y//'/"é{e'r, M Wil be converled fnto Steam as

belgw ¢
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. The Unlume cf water il increase -S//j?f;ﬂj Kz PHe He
Ncrease Mm fcoy)e:u.f'ure s Shmn N f‘,’j (b);... TL
Wil cawce #he prsten to ruve S/{g /tﬂj .L-Lgpuw as._.
and fence werk fs ehbitamed. This juwcvease i velume

o F vitey (e e k) 7S 36‘::6:'&/@ > Ilﬁ /e‘ctcd fa a-/{
/y/ufs cf calculation - AVELE 11 S

2 On Sushor healing » Lempoeralare. reeches. .bc;rx.'z point.
7/& bd"/;{zj /?c/'nf ef waley, als /wrm( qﬁwsp exic
JUESSUIE ef  +0I2 bay is (ce &, but /T increases wiA
the increase sn pressuye - Wihen fee bc;’//'/g Pt
)'S .;’fnc/uz{ , The &”}darafuﬂ» e UINs Qﬁnsl“auf ame(
e waley evaperates, fhus pushing the pisten up
ajdf/t,st the constant pressure . CbnSequenify, H. e
Specifie Voltme ef Steam incvease as Shewhn
" f{? ) - v/?'{"ﬂu.s "S.ft\l_y{., ﬂb& Steamr 1] ha\/€
Some pavidicles of water i SuspenSion s> and
rs fc;i"mfé/ xs &« Mt Steam,, » This Process will
centinue i Phe whole watey is conveyded inite
wet Stear-

On  AFurier M/y o He parlicles in sugpension
X Wil be tonyerZed inlo Steam. The ontive Elcan,
fa Such o State ., fs Lermed as dgr Stearn. oYy

é'a}fwafd Stean as Shown [n f:;?(d)- /ﬁ?’a(fe‘ca'!y
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Instructor: Asst. Prof. Dr. Saad M. Jalil

e drj Steam. behaves lile a perfock gas.

< OIL f(//)’/ﬂ(/ /Lat{:'n ’ lxﬁ .ie;z%’eid,&l-fé’ ojﬂ/Lc Lgtm
Skoarits rising . The cteam ,in Such a state Ss Levmed

=2 SW ‘ (gtm @s Shown ' .:f'j e)-

~ Temperatwe vs. Total Heat Graph during Stewn
For mation % W,

The process of  Steam formation mey be
;/goram&d on a jmﬁk, whose. abscissa rqonzsenbs the
total heat and the vertical ovdivate vepresents Hoe Lemp.
eralyre. The poink Ay represents the w'tial condition of
waker at 0t and pressune Plin bary a8 Shown in Figure
below. Line ABCD Shows the relation between temperature
and heat ak a Specific pressuve of P cin bars.
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D ,7 e fermallon of Hee .SZf,oer/imZa/ &éa@,_from
waler al /reez-/'(tj ok, the feak s absorbed in e foll-
o:u.y Jhoaree Stﬁes{ | "

Z- e A&fﬁ'/y af' wzzfe-r wp o bm‘/r‘nj ia'f'emtare a -Sq:t-
wration .te»/«,pcofa,iu-re ct) 15 shown bJ'AB o The heal
abseorbed by he waler is AP, lenown as. Sensible heal (S
or Cigud heak o Zolal hed of waber.

2. 7he c/wy(’ of State From Lrguid i‘o Steasm i's Shawn
bj Bc. The heal abSarbed O/Ur//y Thls S&yé’ ‘s pa,/-uwwn. as
latent heal (L.H) of vaporisalion..

3. The &yaewiedhy process. (s shewn by CD.The heak
abss o bed af/my %S .S"t_aye rs QR , known as het of Sup_
erheal (H.5.). Line AR réoresents fre total haat o f the
‘,derhm"al Steem. . | |

T the pressure /s tncreased € Sey 7 bar) , e both
(«zy/r:nzéere also t‘neveas. The poink (€, represents the boilrg
éaﬂ/}afaﬁ(/e or Saturation Lewperatlune al pressuve
cened ¥ ;s /Af’ 2ol of 6/)7 Sturated Steam . Line FéG,
Shows. the conslanl presuve process, ‘n which the Steam

/s S ty?ﬂﬁé‘dfa/ 5
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e Jine pESSfng  Horvugh  fle ooinks A, B, E K s Kuon
as « Satwrales G‘qa/a/ bne » which Sforms /)cunf:‘(agj line.
belween cvaley ol &tesin . ‘S;mlé.r/j. a L:té‘ | /J’dé'..h"r‘zj__
#\ny/\ (/)}f Steanr points LF,C (s Knavi a,su&j .
Satwraled Steam Ciney which. Jforms bcmaézry..éiw bel-
ween el and J@fw/ae:da/ Stean - "

Tt may abo be poled Frovm Hee Lequre, fal
uhen  He JESSUTE el J‘afamﬁ‘an écaypenxfaﬂ" neveqs
es ., Hee lalerndt luwal o7 vapoxssalifon e reqses . Lt beco.
2€S Perd al /ac.uut « N WIW& Lft]u,(‘(}( and dﬁ Steam
lines meel. ALl

TI0s  ppoint «Nu/ s Rnown as the CYI"f.l'caLfbl.ﬂt
cnol ol this ponl , tlee Ugudd and vapouy phas es ey
7le  Zemperaluxe cm,respomlfzfj bo ceittical posnt wNy Fy
Lnoworn— as cxiti ca{ tempernture and H.e Pressure (s
Huowine @b @n’é"c&l pressuxe - For Steany , #.e C~-ro“f-fCAl
(em/:eara.tuxe 7% 374.-/5& (uw( critical TS uye 28

224(.2 bar.
Pa \ p BPPAN )




@ Lmportant Térms for Steam ge = M

4. h’et Steam. 9 ’}I%c'a Ue Steaem confains melstuse o
pardicles af waler /n S%FMS:’O’Y\—,;[: s
Sald ‘o be wet Stewn . It means Hal #-é
PO Yalion wf waler s rnaok (‘an/efé wand tloe whele
o F the lalenl feal has net been Aqbcorj'be;d..

2. @{y JMatea( S Leam 3o 'Me-n e et q_?iéam 7s forKey
taled. and ‘& does rnok contain @iy Jas/wndm[ Lar-
Zicles of wader. 4 rS Known  as afg satwrated Steam Ik
dﬁ Saluveled Stearm Kk ,qéysq{beea( rts Full datenk
heal and belaves fﬂmcffmfﬁ", ‘n e same way as
a perfecX gas - '

3. quer/zatat Steam :Q%ﬂ fle c{ty Steam 1s furfler
hated at al Genstert pressure . thus rarsing its
zfem/)emfuré., 't s Sald b be superlmtd Steam .
Since Hee FOVESS e 5 constant, therofemve Hee volime
of Supey heated Steam. (nevenses.

4. Drywas Fractton or quallty of wet Steam's
TE s the yatio ef fle mass of acfual d)j Steam
b He russ of Same quankity of wet Steam.
and. Jeneym{/j deroted @ s AL




'v‘ ‘———Y

Instructor: Asst. Prof. Dr. Saad M, Jalil

University of Anbar
College of Engineering
Mechenion Engineering Deparimend
2 Year (Sophomore yoar)
ME2303

e B0 G G ST OO 65 B e TR ) e SO S - e S S S O Sae S een oy SRy

z » o £ :-—m‘, = m"
patenia bc«.{/y n 45 gy g~
mj = Md&s OJ{ @ctual a’y Steam . 2t
mf = Nd&s OJC tb’ﬂfé‘-?’ i Sa,S;Jc‘nSf@n ,,:and~ A
mn = /‘*(454 of wel Steam.. ; . Y 3

5. Sensfb/e heat o Ff wateris L4 .1'3 e amount of
heal  ctbsoybed [9 1 ley of mn;wm “heated af
a amstasit JOrEssuYe , f}—am HAe .frzzjezllﬁ Povnt (0)
Lo He Lempevatuve of Joxwalion of steam . The
Senstble heal /s also known as Kqu'c‘[ heal .
The specific heal . oj’.,@z_afw al constanl pressuve is
usually taken as @2 kylg-K . WA

Qsmibk,—: mass *Spea'cﬁc/lati— Rise ia fan7o
= m C;o C7z-T)
L= mCha-hi)
Z) R N
Ras hi = Entalpy of FId ¢ water) , duoted 5 hg

;6. /_dtar.t Aat of 'z)a,aon'.sa.&'on. o It is the amount
vof hal. abserbed to evaporate 1 kg of water.at
fts bo z'/f"ty /Oofnf ay .Satuszl'on &m/’ exmf.uve w:‘flo.l.i

d

Cﬁa_,/ye of z‘epy?enzfure. It s de/w.teel Jsj ‘ij ay
its valite depends Upon the pressune .
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The heat of vaporisatlon of waler ox litend heal
oF Stam fs 2257 Iglky at atmespheric  Pressuxe -
LTt )has been ex/:er/memib.({j Found A o0
vafde ot /Z{-‘j Hecyeases as H-e pressuye ifncreases. .
cencd [t ‘s Zero ak critical pressuve o
LS tte Steam o wel eolrt a.c/{.ykz%. fraction
X, Then Hee freal absorbed bj rL b&z;’fnj éucfox-
atéon [s X /l.fj- '

V. Lathalpy or total hat of Staim,

Z# ts amount of hat absorbed by water
From Freezing point to saluvation temperatue plus
fhe heat absorbed duving evaporation .

& £nﬁ/~4(f’j ov Lotal /Le'dz o F Steam
= Seastble heat 4+ Lateat hedt

It is clenoted by by and its value fov He dry

Saturated Stesom may be rud diseckly From the Stesm
tables. 7/48 expyessions for fe en/z‘a./):')/ of wel Steaw)
drj Steam and .&dgap,/ﬁeded Sleam are as follows :

‘/'. Wet cStaUh‘: e (be/ut[;’)j of wet Steam s iven kg
h:'- }'Lj- + hﬁ

hy= g ¢ PV
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NAotes; 4. 777} ditference Cbsup_ t) s Rnown as

D{y Steam: We bnow Hat in case. of dg thn,x I
< /L A}f ! % }I.fj
= Af + (Ap-hst)

h= hy

| \
r

Fi7 e Sufww Steam ; If we Furkex add hal to H e
c/y Steam » Lt Lemperatire mc vEases whlle pressuce
resnadn j constant . This /ncrease xn tem/?raﬁ&ﬂ’
Shows He s&}ae.'f/u’&t J"ﬁye af 7‘{~¢ Stwam . Thus, H e
total lheaal regulvad fov H-e Steam Lo be Superhuates

P -
hsup = Total heat dor Steam 4 Heal forr Sup exhedtal
= As .,.A;J' +GpCbsyp-t) = llj + G’Cisuf-'(:)
Where;

(p= Lglzeuff/‘c Leal ot cons tandt Pressire
S| cf'éy/(af/tmfd/ Stewin.

ésa)a m/uméme o fhe &fﬁl/w‘tfé{ Steam,

ot &éamf&m &mpeyafu/e at He gm&n

el 4 J amgz‘anz‘ frescure .

degree of Supe»r./mu‘d
2. The vahe oF (p For Steam [ies  botuween
V6T kTlkg K To 2.8 kg/tg #l
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8. _S:aea'}‘ie Volume of Steam: Tt [s e olume occupfed
Zzy e Steam per «/T mass al a (7,'1,/01 ,‘atcmja eralnre
and resure, and s excpressed in m?/{:f Tt ls Hoe.
reciprocal o densfg o F SHeam h #q Lo,

e valie of Srecttlc volme olecyiases o/t Hoe [ncreage

o pPrESSUTE. ALVEL TR LY 4

The expréssions for fe volumes ccmgomd lzy Steqm ate

@S Falowis

£ Wet Steam ! Consdes .L\t.a o et Skewma o ¥ c)ﬁdeu
ackon o . Whea Wwews Mok ALls’ Steam Wil Whowe 'X,ka
o& 3\3 Stenv oud (Lx)ltg w‘}"v:x&er Ak Vs be Y e
Volume o Lkg of wokels thew

Volume o § one ka o}" wet Steam = 'x'Ua + (=)
Shee ’U:_,c /'s J&U Slzut// as cvmpm'e@/ 1o ?{f P Iﬁacjgre e
exoresslon. (s %) Vg may be n.fj/ecta/

& Uelume of ome ky of wet steam = x%.Uj m’

or 8,0“/',;42: : vVolume o f wel Steam, U= ox. ’UJ " “‘ﬂ
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’l:_l_'- Dg S¥team; We KRnow Hal in case caf'a/y j,émm,ﬂ\(
I LS 49)[ (.'ukrfef /n SUspensSian ’s Pervp anul céyﬂe._c,t,
Frackton (s unity. erefore Spectoc olime ot a/g. .
d?(?am = C‘7 mJ/ /g |

‘;l;/;' flgﬂo’w Seam.. We fave a/)'w(._/y scussed Hal-.

Ldhen He diry Saturated SHevrnr 43 ~}).‘“a~r"ly;z.-r Vhealod
Lndler @ conctant pressuve, teve IS an— increase In
Volwme ot Hee rise In Lermp s lure . The é'&for/uafd
Stearn. Oehaves move ox Less Like aperfeckgas.
ﬂxrcﬁfc’, a((.ar'a//:/_y o Céar‘/e.f' law.

Usuwp . Vs w/ IQJSMfS Ugw Tsuwp /
T

T

Uhere ¢ 3

’lzmp: ",‘S}é?"%z | tolume o f &Twﬂlﬁﬁd Sleins

’lé = ,@e{fﬁt Volume o f dry Sheam at ﬁu(’

22 1\ /féé’.fd')‘e' ot Steam ir)m( Hon .

f 7;.f = Absslute fanf?emfar‘c' of .Sifarlneh&d S\‘-uu\

L T I8 S Satuyatton éem/e,mﬁn’e at H#e
pressure af Sheam fovmallon .
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o
Lnis Glewlats He MMJ of 1 ky of Steemat a
joressuve of 8 bar and olryness fraction of 0.8. How
ruch heal would be xefwred o rafse Z‘Ag o H-is

Steam. From waler al 20¢ ? |
= O ,/X/
Salbe Sy Sheowm dubiless—at- P=Thik\ ,

hf = 7207 l5/y /zﬁ Zotuf 5 /g/tg
= F20. 9+ g4 w46 5T = 23571 Ity

Aeal /e'ywret/ lo ralse .Z/tg of" Hlis  Stewin
From waler al 20¢ ...

We Jave ade uétfrs/ above He Mfdaé‘/ oy

botal feal reyva//d'/ Lo garse Iy @F Stean Sz

waler at @c . Since: e waler, In His case, /s al I’(dﬁ“

al 20 C. )‘[wzreﬁ'»’e : 3 A
, C
&
A/af d/y‘gwé ';, - ccbfér - N @7’- -
; _ = [ 4 ¢.24 26
. gq‘% 204

/r‘e’acf ﬂ';/a/ﬂ)t//fw Tug of Sewesn 14 . &

=23581-34=22¢4 ey Q

ez»«.;( et fd(?r.(/rw( S Z% f I team d
~ = 2% 2273\.)

= 45492 Wy
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Exiv Determine the quantily of heat required & procuce
Lig of Steam al a pressuve of 6bar at a Lempevafog
of 25¢ ., undler the o‘b//owf:tj conel/ions « N

L. When the steasm s wet having a-ngs frac hu,g‘i

2. VWhen Hee Steam Is dgl Saluvaled . , i

3. When /£ 1s 699«4«2‘«( at a censtant pressure
alt 250C assuming t e mean .s-,ua‘f;c heal oF
Super healed Seam o bre 2.3 kylig. 12

Solio Frooe Stoasn Yables . a.t P =6 bay
hf = 6704 1g lieg it ,{@:Zoa‘f’/s-/kg M
E = S~ PR e AN <
' %«-- Hod Sbcom. & PP > s (I _._“_.T/‘ =
h=he "-'/‘ij =€ 70 4+ O-‘]-kZO8.>'“._~: N
| = 2546-9 19' (fr 4rg)
Since the waler 5 at a z‘efmpc'/raiun’ of 2SCs /Ifawﬁvfe
wz/daljfj o Heal a/r,w{/'v- in woaler = m T
=dxd2 425 =105 tx:j-
So s pfeat cchtazz/ﬁ vegilved = 2546 q - 105~
= 244i.9 g

L '%z-’n, we. L?f!dm s d{"j Jdd’i‘ﬂl_“eglﬁ h= hﬁ > % =
-éné’w@ or Lotal tat af _llg of drj chfwaﬁv(
' -J:tldin_ » y :/[f +i*/1€7
:9}\0‘] = 6J0.4 + 2085 = 245854 leg
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-
Aeal e .fa«//J /é’¢c(1‘r‘&{ =2¥585 4 -ilos ]
~ =2650. Y g

2. 77/,4’»1, e Stewne /s ._5‘4996'/2“&9/
-"W(f:] o b&/ /tétz‘ ﬂ/ jg o}L J:y'w'wfdﬁ/ &"""\:

/Z.fﬁ() @ Q‘(A.f - .é) AU ) oo
=2955Y 4+ 2-3(250= 13”883 ‘
= 296716 K i i
| | e
fHeal acitu d/y r(yza‘m&/ = 2455~ 16- (a5~ »
= ZJ60.16 Ig
o~ -

D so Detumine the ondtiton, of Staam i e o llmong

crses o
L & a.,orz::wre af o bar mw/ fo’yaomtwre 200¢C .
3 ST 4 ; !.-' iy o 2w " Volume o 1FS m /ka

F%- L‘.)
(_S Lis

Ko &(c«n Hables, czt L= 1a bay
. 1@-0-/6]!/ m/g .. Af—?éé- é I(J/I‘a-
\ ZLQ: /?‘i-fﬁ T atvvaliony
Lo T sk D the Staum s Sipethested
o Hle lddle jm.v o ‘i}o’v/tmiezf € - Leud
=200~ 1194 =21C
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D it i enters on engine at a pressure of 12 bar witl.
a 6FC of cﬁporA«fal Tt is exhausted ot a_prescice
of old'énvana(o?.!—ahg Fnd fkedmpm,qudﬁ
of e SHeam. Take C,'a),u/, Zkzrfkj K

CS;L:» From S eam &6/6& o4 af 12 by
hp= #98 lex lhg. ¥ Aﬁ =/95€¢ g Ikg.
/‘g,u: s » /t,_"j + &P, (1“79 Z sal )
?%‘«,/Qﬁrz*é; 2918 lg/lcj

‘t
Frmm S 6zé(rJ @t o./18 L '
hf =232 lcx ly o hig 22369 g kg (2o
A= A);,..x /‘g =232 4+ 09542369 orSlom 2
| = 248155 1 lKg 4
v

Drvp /n e/n//wt@ of p S'team
= /qu).. h = 2q18"2£/82 SI
=YS . u§ “5’@
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* Mpo&flon S0 _/- / /@Q_
ECnts When Pz 133 bar  Compule c:.‘s.z,/lf, hy )
é'aé:o From  Steam tables. L

= {sit Uy s a s, hg
L ko] [‘c] | [wirg) |Lecglug]| Cicyieg] |(kyikg]
|30 330:8 |o-a2F8| \5Ah: | 1531 2662
I35 te2' | 2%7 | SR YWhET by ?
135 1332.3 lo.oi2n1 1452¢. lyss1 12650
133-130 _ ts-3203 _ 13 ."o A28 _ Ug -\51\
| 35 -130 2333 %-3%.3 o ‘om\ o\ (53¢ -\5i|
= e 153} £ ‘f\g 2662
\5S 5 -\531 2650 - 2662
So—BouB BBy ‘35 126 (222.8 - 220.8) = 3216 C
5 l3c>
L‘a :’C-CI?.}&? + ;?..(o~e.12.ll —c-012FR) = G- L XY "\—‘%
(_{_f — \SH .,..Si.(:\s“.&c.; U =1522.4 \({llﬁg
‘g = | S DN - ) =15 45 "k
X \ - == K
\"\3 & o ( - ) LESy - ng
’1;3 = i - ) -:HH-B“%
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Lo T+ P=i12 bard =255, fid (hy ?
Selie al (2= 12 dar  from  Skem dables
o= [FEC S A S A A
’}‘Z‘( t;(-(auu s &?’C‘IWJ%(!‘
yorm .—(n/-'c » A (/‘f/ . J:t"t.am éabff ‘ ‘ K
250 ¢ (2550 ‘200 ¢
) O bar| 2944 he  /  NaZwieo
t/2) he 2 hcqy A l‘;_;’!
15 bar | 2925 Vg 2039

— _.—.—-/2-/0 T 2 \ S X e'
h,=299¢ - FEL (29252944 2936-4 13/kg
h, =3052 + ll;%"—o(-;?aézaq -30¢2) = 30M6 -8 Kkylky

-G

255-25C 1.\
TR T

\1 S\\?‘: \\\ 4=

= 2936\ +Z_=*.»_$;Z_>;“_c ( BoM 64261264
¢

Rouw -2
= 24434y G

Lol s c‘«/{:;c{ double In:teyy?o /afl'on .

o, B0 B G ST OO R S M TR 8T e SO SAT man e A S

H AN -J[v'uéi For He Same case (U, V)
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Zx.‘o Frnd e m/.s.slg properties of water and 3:‘#‘% tle
phase o f P ¢ @ T= 120¢ , U= o rm/lg 2 Y, PX?
b. T=roo . p=iorfpa » U, X0 ?

cs;é.'o Q- Satwration ondltion of Hso 'at 120 C d
from Sheam  dables ., g=o-8908

vf:?r oa!og ni?/lg

Since UL 1{7 = Wt SHeamn.

V= U+ X (Uy-Tf)
o-37= 000l 4+ X (0 Flog - o ocin@) D
oo x =056 ., PTIF885pq = (985 bar

U = g + x{b‘éj—df) 4 i gfj I/Lté//:v&d/an
=503 YF 40 S6(2529.2¢4 ~SCT.UZ)
U = 163a-7 tpligl |

- L Tz o0& =10 Mpa
- %rrn . J'f‘e.cm daples  ak P= 1o Mpag
L .f‘.sh{-. = 31\1‘-06 P G sl o =
o 9c =0 Sub Cc.;ra(af(' (ic;wc(
Lhe Uf =<HZ-qI lg/kg
’l_): L{. = e.coloy mg//g
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Zx:s Deleymine the volwme of 1 kg of Sufa’hﬂ.tgd
Steam ol pressure of 20 bar ana/ tea?omiiw
oF 2o C . (L&b:rg Chayles's law) b0

_.Soé.'o 2 =20 bay . T;u’) = 300¢ = 300 +2F 8= £ A3
from. Stean fables s at P= 20bar .
3 tet <2124 € s 'Ug: 0,099 F va “‘j
Top= 212.4 +2F3 = H4BS-4 K.

ey C/«M/(é‘-" (i ]_-’,.3-..- ‘Js {ﬁh’ 1k
% = _r“' C 9)
. _ 1k Tewp = 0-0935 :+ 1
ou 05“‘43'——"* SuP .&5‘_\ 54T =0D. \\ SM

Lo Frd the &xséoffu/ wWorll. done dao'/g evapoyaifon

Per kg of Steam ak a pressure of IS baw
When fl-e Siteam s (a) 90, Cor 10" wel)

. B ] (b) dxrd Sadwroded .

CSOL:O (Lf /.7:- 18 by
Sorom. . Steam Lables, Vgs 01313 W [kg
4 A
@~ 5,0 P=c — W= P CVaVy)
=P We-Ve) | fF

oo W) very &na//:ag comp ared
Wi e ’J theve fore n?/e,c z‘:fng

aV(,(,egf't),;

v
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do Wz Pr ’(/c’j » (WOhen The Steam s ot
com)o/efeld (J(Q > and ;MX dryness
Fraction of x ., the the ooris,

W= P * a«.?{; X
= IS %0 % 0-Fx 0VNF ) S

= IFF-8 Iglkg
b. Wevrk dione hen Zbe Steam. [s. alg Sadpcohin

W: P»’Iig ,
= JS %10 % 0 \J¥YF = 19F: € \%—“‘g

éz.‘ﬂ A vessel /Muﬁé, volume of o w’ conlains 2kg
of a Ligwol waler and waler Vapouwr mrxture
in egullibyiwm of 6oo kpa - Gdculate He volume
and 1a8S .’af L/‘?w'a', He Jolume and mass oF
vepour”.
Sol: 7 |
V= Viw = 04f2 = 0.2 w:‘llca
alt 6oo lpa > Fovn  Siteam Aables .
= m?:}.&"} vv?lrg Since V<L ’Ua
oD \.09:): S'\'wa\
V= Up+ o< VUpg
O. L5 00dloY + K x0-3US = = e-6322
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e, B0 G G W OO 65 S Eu TR 5T e SO SAO W S S S &

K= MVapour =25 yayez K- Mg IS e Y.

S ) R
= 1-264Y kg =N g M
WAL T My - oy my :Mu.,-'c)r.,m‘mﬁ
=2 - l-&ﬁuq f;\'uuc\:vn‘h.,‘-'\)#'
= 0. 3256 kg = Wakiodid o WAL T
0= Vy

Vy = vy s Ov = 1226044 % 0315 F
L 0. RY92 iwe

Vi=Ne-Vy = 04~ 0.:3992.. = R. 2L w10 we

e
&
Vg

2'_,;:9 A 2ovl votume Lank contain R-i2 al 25¢
hes /0 Y%, /1'76(4'0[. and G0 vapowr bg volume -
Ernd e dﬁm.ees Sfraetton oFf R-12 -

Sels ot 2sc o fiam Rz dables .
”Zx’r. = Giovo ¢62 nys = 'Ug z 002635 —

[
\m 2EBH L3 0 Nl J 3
lOOQ
\&.:CD" *r\/ = o.\ % a-2 :(3.02'hdg
VazogaVz o %o02=0\3w
T < e = WAL= Vi = 96t =26.7_ké

o "[_)l_ 0. 200 F62
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PLE = UL 4 mj=26~2 +6-F=22.9 Lca.

7 ANy o 6 + = 0.20%2
mé 32-9

é;o.‘ﬂ A vessel condains ol kg J’afurutda, &9(4/0( a«d
capour wler at 160 kpa , qwz/i'{y of a2 Emd

He toial Colume of vessel and. e pafseod‘aje
of lquid and copewr by Wlume:

é;é-.' /-rmn 5é(m &!é(cﬁ $ a,é' Loo lepa
2
-’L,Z'covtoqur—. g = 694 1
J d ]
’Z/_ ’ZJ)L,L'?C ’Z}g ,
=9.00jgy3 +2-25 (F 5‘?4- o.00loy3)
= o2y W iy

P= Vimi= YeDm =0 UlUL fo-)
~ = 0. OMUZUL W

'\/L..Z VL w WL P Va S '\78 ' W\a

w\a~f><' W—obs—ko\rools \u&
AL = VA — W\g-o\-oo'w’~00¥3 Iy
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oo Ve = 6-00l0UZ 0. 0F = FB22% ko e

2

Ug = [+ 84t % a.0lF = o~ O‘-IQ-S m N
Ve = Vet Va T BLLE Ao £+ 0M2T T ©.04 7L
b7 V/ = Ve wfoo = 3225w o TBUS 4
: Ve RS fkw
» - \/3 N QoM 1LS - Qo .
/a \43 = +\0O = TR -1\—\09-‘1“!-&5' Lo

Sxso Find e dym: Fraeiion , the S}kaﬂC W/mne andl
internal mef)’jj oF Stcam att Z bav a«nﬁ(e&txfiaf}m
CZ6o0 Flig) .
CSLL-‘ % o + bar - ij.m ':»gbabm Ambles,
hy 22364 Ig] RE=69F kg 11
Stace /\} ’La< S\Sﬁm QLB Ca
693 < 2600 < 2364 > wetStean
%o Px = 2600 = ht + X AL
=693 + x(2WU-699) => 2c=0:92)
A Doz xog & Uy = 02328 v lieg
Ay = © A2 40 'L}ZS

L= u'\s e Iy
| = /;’g/

Woe= Wi 402 (Ug— g P SIE
= 696 + 0.9 (2533 -¢96)
= Zv Lo \ca-jka
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G_izv f~rnd the mz'ssv'ry prafowfr'es m;j (P, T,V, U, h)
fojcﬁfw with 2 ' F a.f/a/rcda € tzndgfl/t' tHee'
,0/2453 of Substance ; -
a. HMHzo T =120C V=0€ m‘/kg
b. H20 P=lookpa 7)-0.18 n?lkg
C - Hzo T=3%C h=2iS0 kg
N A [ 1S P= #50kpa p:zo.2 n;"/«g
Le- R P = 6oolcpq h=23¢ "{“‘j

£ Rz T=1tocC U = Zoo krflg
9. Risda T =40t U = Uo Icglky
'}\_. /\/H3 N ZO.C v = o.) m /"J

Qzn A water (S"torzge tank Gontalns Lig wid  and
Uafﬂoa/r fn qw/:brwm at Jioé . TEC distance

From bottom of fe tank o the L:qcuo{
level ¢s 'Xm-'h//u\i I's fe absolule pressune ot

Ve bollom of He tank. C2\R kpa )

(2330 Satuwated wutor vapour at 6oc has ts pressure
decyease o increase tle Volume by (o 7 feeeping
the t’anfamﬁwe constant . To what pressure
Should be expands. [1RQ \ga)
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Qé{.’v

&E51

Q6%

S'Ica of Stean at pressure of- -9 bar fs prooit-

ced from water at 20% . Detormine fice amsunt

of heal Supplied !f #He Steam /s o.9o0hy.
[12263 5]

2 kg of waler af 43.3% s heated unglec
Constant presue of 13.3 bax until 't J's
Cen(/&/df—?a/ o Steam ovalt 414 oF é’afw.
healed . 1D ebervrrine tle ‘7“""”&(’1 ot heal
Supplred  cluring wam.g and tie total
heat . - [268 155 . 2852x5)

A dank of 2n® volume contains Satwrateol
@mmonla, al « WW( of Uol., e dani
conlains 'So's Lquwd and $0Y% Veapour 168
l/o/alm? (—wol e Speci frc (/o/umt’,- »z,ﬁialp(_j
[2.369+% :f.a , 252908 1572 24816l)




