L e e e = e I e T = e e S — N ==y

University of Anbar
College of Engineering
Mechamical Enginecring Depertment

EBOTVRIAH g

16§l

Lec. No. @
Dates / /1202
Page No.

The Pressure-Volume Diagram:- < 22~

ABcC Dz Isothermal Line

Pont Bz Satuated ligud
% C = e

0w = 3 Gritieal pont

1

nJote

Area undev cuvie (or
Cine) represenl The
nuy/u'{u/ of work.

[Fressure.p,

e Stunided Towpondie 3

at P=F%

T 33415




S OO SR S rSs | Yy

——
University of Anbar

Lee, No. ¢
College of Enginecring
Mechenical Enpineering Depectment Dates [/ /202

2 Year (Sophomore year)
ME2303 Instructor: Asst Prof. Dr. Saad M. Jalil

Page No.

e B0 B S D OO 0 B B W T oy LW~ e S SSm

> Zuaﬂs:'blz daw( In"ex/&r:slblc Pvcesszs -
1. C losed Sj.stan C Reversible

a. Conslant volume process (Isomelnrc Process
- P
Trown wow- Ylow \:V\waj Eﬁ\mttcm;o 5 & )

Q = S
T=er Wl waass
i WP BV Y Y L by = W:o
< T = U > W=t 4 PO
[3 S0~ N DR Y ~ S~ hea
ad'ﬁ{(dcr/ fg’e&’e‘"

296 o A o/é’Sfef( ;:/uw:'n Ca e ldme of 59'?? Confmhs
. a&"'-n:n? . q;‘ Satuvaled l/'fa/'d watey and 4 95 nid
Of. &tma.taﬁ( cealey M}oom’ at o Mpa- Heat
’s Dk feved  untd e pessel is frtted with Sait-
amfee( Lapowy - . Delermine the heal . Cranstev $or #Hois
J—rocess. 'y ‘
So (29 condition(ly wet Staam

alt o.] Mpa = I-oqu.b;o; M?/kg
= Vg = 169y w iy




e B30 G G S OO S S B T WD e SO SA A S A SR T OS5 OO Sae S re oE SRy

M= \Ve /1y = 005/l ounme= UP 93 i
mg =Nyl =4.95/1-694 =2.92 g
M= ML M9 = YF.93 +2-92 = S0.8S g

%= mg/me =292 [s0.835 = 0. 087U T

Q: W + AU 2 \V=C e Wao
= \_)7_-\.)\ :w\(_\ll-\l\)

L = C{f F9C L(,cj = Y[ F-36 + 008 FYK 20%%1-F=S21-8 %

V= \J‘M:S'f-gs: o -oAF22 W lxa [ s A0y = 0y = 0.0 BL3
= '\3.3
P Steam Lables :, ¥
By Jnderpolation 5 Uy =2600- 465 “;
£y ' O-08QK2  2600.26
& (Y= So0.85 (260d Y5 -52(.8) (0.098 23 U
= 1OST %-o [ ng 0-083FS 2.60\-9%8

g Uy

VO e ;Cv» s SQQQN\\.

‘ /O: \h\acrz.--‘_\)/ dor Sencible Heat
¢ doy gas)




e B ) G’ S S ) B B e W e COSATS e S e e o S O e S e hem Sy

£x.1> /S closed wvessel of ©.6 pd ayaafj conlains d::,
Satunglted Steam ot 260 kNIn?. The vessel. IS Coeled_
unttl the presuve is o yeduced o Zook/\//.m L Galculates

Q- He M&S of Steam o Tle tfe.csc/,

C- l%.é’ cz J'rzounf «@/‘ A,edf' f)zzn&‘fevr(-'d duntg /Le cooling Precess.

Sol i

Q- A& 360 KMim® , Ua: o510 m’/:cg
S pmass of Steam in Vessel = 06‘ -“3):3

b. Ve ., "Oz.:"vg:w.s’lo rff/ﬁ'—g-- 4_7_; o~

YR - ’1.73 S o P:Qoo leNim® q]az 0.385 \-vfuu
0. 50 = XK= 35 =5 A= O S\olo '335~ o-S 6
icC. a Pl - W,) r-M=c ;? w =0
Uy = at p= 3260 kalimt
S C_Cte'#m zples Lg: 254q.8F (5;7 In,te,—,pa&ul?m\)
U= UUp + %WJ :

/rvm SHen . dredsles s Ly - soy. Y3 fg’lka » %: ZOLS‘-'uZ.%-

Ly = Sou-YY + o Fb % 202802
163F0.88 Mgfie

e a: /. /8.*(/6}.?0.88- ZS-L(C{-S}) //"/T’;/

s

I

= - l03 %2 KT




e, B30 GA0 G’ SWT OO 650 B B Y WY o TS, S She e S T B OO SR S oS oy Sy

= (EROTTNAATIRS

Instructor: Asst. Prof. Dr. Soad M. Jdﬁ

b. Constant [Pressuve [Frocess (Lsobaric Process)
T ]

Hrom A EE

(R = W+ AU

= 2 (Ve-Vi)

Q= (BVi-RV I+ Y-t)) Vol U7 o
— Hz"H::-7 4 1

e (// P jn/tm (/o‘f&mtble Heal ) L for Gas)
Q=m@p(7:-T, )

Zac.q O-085 4y of @ dy &?umf&/ Steam rs pealed ak
x C«’n.s‘t'n‘nfﬂe’aﬁ’urt’ wf 2hlav wand!l e volume
occupied s bmo:gm Calewlote Hee heak Supplt edd
cand Z%.e worQ oltne .




= O BRSO e | WSy

= 55 B e - O 6 S BT T W Dy SOWSAO S e e S Y

Hhe Stomm 15 Siperhated . Fom Stcar dables
m; = <
it 2bavd |-216 = ho=3072 “J.Jﬁ _

(A= Ho-Hi=mCho-hi) =0 05 (20F2 - 2F0})
o Heak Spplied = 1525 1G kg RN |
W= pets-0) . A=) at 2bor = 08856 miliy
Ve = 1-316 W‘z/kj |
U= 2wsd C1-316 = 0-FES6)
M/: m- -0 OS5 & anés_t 043044
=Y30MT = "/--30‘?/(37

/Zx 9 St:em at o Masim® e«/( dﬂnes:». /-}act:’or\ o945
yeceives  hul  at Conslanl pressuve wndtl its  temper.
aluye becomes 3sco. . Delarmine He heat r’ecfc/'eal, ,?'J
e Stean: | per wit  pwss .
Solio At /O= 'C/Npa and x= 045‘6#? s hiz kj-+ockf-3
/uz:zp B34+ U IH2L-9 =23 F SR
A1 P=YPMpas f;vm, Skcam )éné)'f_r 7:4 = 250:35
e T Tk Superheated Stheam k,:zms%
e B I &
Heal r'e,ce/ud = Az-h o —
| = 30957 29U - N, e
= 280 2 “’5 Hag




muuaauzoas-.—o-: =D e COWSAT ~ED e S SR T G OO S SO g e SRy

2= e

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

&39 ~ 57//,1:{4/ Srtled coltl. apiston has a volume of
ol p® and Contalns 0 Sky of Steamn at oy Mpa
Hel 15 Lransfey Co the Steam wdil the . dempeviduve
(S B00C. (L;{/’/e’ the JUCESUrE yeMains Cm_us.ﬁtnt « DeLevming
e heat bunsfer avd wovk olone -

50(.39 AvaY! f e
Q= W+ AU=m Chz-hu) o L\ ‘
U =VIm -ollos 0.2 m‘?//cG , o\ \ 2z
at OdMpa Vj=zo- qazs‘m/xg
Since U('U';j eo wel mez.
=g +X Sy o
-2 = /ORI MU + KO Yb25= 1 0FBE 4G ) 1
x = o3| ; 4 2
bR Uf + X Uy = EoU-3] 4 OYLI% |TYY. 3 :
:;'/-.‘446/'6' g /!cQ
ha = 6od . Py 0. YZl+2132.8 = 15246 (x| feey
| W

Fomd (2, P:: é.-‘quq ’ %mm Steam Aables
Zs-14z63L . since To7 Tsat = Supaded|

o Slfulmfm/ Stoam lables . Up=2804.8 I )kg

: \ he -3066.3 5 /gy

C{. o5 (206618 152U . ¢y =FH | 1

W= R pHU=FF| - 05(2804.8- 14YY &)

=4q| lﬁ




-

~
e 55 B e D OO 6 B BB W W oy COWSAY, -SSR eSS ¢

University of Anbar
College of Engineering
Mechenionl Engixeering Depurtmont
2 Year (Sophomore year)
ME2303

Lec. No. ¢
Date: / /202

Page No.

Instructor: Asst. Prof Dr. Saad M. Jalil

G Qnsw Emp&n&?"f f2rocess (-lfoﬂw/ml Frocess )
P ; i =

Q= We al
W#£ £V /m%%
AU= Us— Uy
(A = He - A
W= )~ AU

2 I 5 Leamt 2t F bav au_cf/ C{Iyﬂ.(&& p(;u-ﬁm
o G tx/Oan&é' n a Cj/)’iu/{t' ¥ br/u'n.ck({ a,o;'slzn
rse ﬂ«-r-y-ma/_/y and rewvsiblj Lo apvEssire of 15ha

Calewlale tHe clarde =) indevnal, W:g] aunel
e Charge < b a (n,f/\;zQ:y Fey KJ of Steawm. W =
The heal .Sty’/)/fed dan‘v the pocess s fawnd & be Yoo :__Q"
Calcwbale tee LT K cHone prer kg o A Sétean.. J

50489 U= Uf 4 ’X.dfj cat F bar) s Tutz165C
:2585’-3 .L%'Ik.g '
Froni  Stedns  Lables ¢ Superhacted) at |5 bor <165 ¢
Uy =2602:8 kglieg - o= 2BOZ \opliy
T DW= Ua-Va= 260T-3-23855= 20F 5 17 | Iy
¥ = \\’5’ 5 x\g—n = 69F 4 0K p206EF - 255 3.2 \t{l!ca
oo Dz N1-W=2280% 2SS 32 =2UusS-3> \y ey
@: OV/AW = . ;\)Q=Q\- D\
= Moo - 21 5=\32-S 3 leg




uma/m

mqtm
Mechanioal Engineering Depertment

P‘Vm&pﬁmmd

Lec. Neo, ¢
Datec / /1202
Page No.

[TmgsmmonAAgg

e B ) S’ T OO S S BT TN WD Oy SOWSAT, KD e S S T O OO Sae S oen o Ry

d. The h:ypen’bah'c Frocess P\/:C/’f‘)

\\’_—."%ﬂ-
V.= 2 Va S\ 1
Woy R done = W= PV"V\- %‘ for ewjmmss
W o= Pl % for owit mass
the ~JFEE. .
(7 AU+ W

= (-} + P \/v»\).:}
’\)‘L
= (Ma- RO'L) (I ?'Ol) + P’U \» s 7= P?'Uz
=tha-hi) + P /«.\

= () = (Ha-Hhis PV.L%'

Zx'v A g uantity af clry Satwated Steem cecupies o 26 34m
at 15 Matmt. B clexmine the Fimal condition of the Stom
ifF s c@ngﬁrgssgcl wat?l the volume i's halved :

. /f the am;aresslén S carvied out fn an (scthermal ménner |

(@ §
sl;. > % e Sollews the law PV=C-
Sol go

Q- o Steam dables ol 1S pMpa , Vq= 0. |31°f w\lkg
- Y- 026 _q g [

o= CEREAE S |
uWinem Mac \)u\me s ‘Nﬂuec\ T !
Jg  _ oA} _ g
U, = _iv_ ‘0‘7_ = 00659 wilkg

:6"0659 -0
o Y TE B 5 - v




e OO S S N By Sy

o 550 B S D O ) S ST W W oy SOWSAY S S e S Y

Tn thts case tle Stam is cperaling in the evaporation
nyfbn.. gince the émpaa&zf( JENMEUNS  Cons tank .

/ze: /1f+ X /‘/j » /rvm cgtam dables ot P:/'S'Hm
b= 2 YY. Lo » hig=1qusc2 s

hz:SUL{-} S & )yy=2 = 18132 /‘-J//ra =%

Hz=m. hp=2% 181F3 =362Y-6 k]" -
Heat 1055 = 05 hyg = 05+ JAUST2Z = 932 6\ )iy

for 2iq , Heal loss = 25932:6 3,/945°2 T

2- If He compression. [is adwall’ﬁ' o e law PY=C,
ben FViz RVe %

ov [T = F?.-.\./L = 1C 42 =2 Mpq
S;oe.a'flif (/D/L(An( »pt/.l.‘wzw»n’o/affm » ’l/% = }%— :'.4_27';- = 00659

. ~
Ao, Skheam éﬂéﬁeJ.:~ "3
«? A :3Mpas Uz o 0666 "'Sllcg > hi= tooB. g
Ve S Vy et Steam heg 13929 \gliyg
sz 227 . 0659 - 0.989
’L)J 00666

Ao=hp +x heg = 12024 30989413929 = 238L 6 \Flkq




e B30 B G Se OO 60 S e ™ mI o C o @G T S IR . SN € S O S SO e s Sy

Zx:v ¥ ¢ /a of waley al 30 bav , 300 C , ¢ox-/a_a-m£ MW:»‘BB
to o-F bav: Galculale the heal Fflow and Hioe work
done when the processis hyperbolic .
_Soé:o '
at P=Z2obar , 1s=2239¢ w T =300C
Simce 7, >Tc;t = S:Afpeofﬁmted.géem
From  Steam Lbles at Zobar dBové
7 = 0.0 &N9 w{(\ta s> W=2F50-\ ey g
RV = V= %" 2, :%s* *» o0 B\N\q
= 2 2uT w\shta
=, 3 B = o3 bow ,‘Oa: 2-2.\1\\ w&llca
v Up 7l S Superheated Steam
v all o F5 bev L 32U3 | frem -gft/Ma!’ LQW dablys
h1=2986-3 kg . Upz2F4 9 1 ]Kg

W=7 %—E = 30410 x O-0BNY I lﬁ_sgog‘fq
= 8939 g Iy
W = -\ = i*'&q}-q - '8°\‘\-c\ [y

BUswA U - W) = Lx (23N A—1350: )
= - 2\ oy~

Q= W W = A% -2
= B0 68 \GF—




e e e T L - N - — W B e R — R =Y

€. Jle /?o‘ljémp;'c f~rocess [~ Vn.—.C

Heve the Steam /s asswmed to be expandled o
Compm.ra/ azcard//y to the law PV :=c .

(= ddp-p oW MR
-l
C?—- W ¢+ DU
AU = e -y = C/Lz-/?‘t/‘),—Cfu-}?U,)
= CA;-‘U)—-(f%?J&-f?'Val

7 _ /}if&/ i Che-) L R P

I

C/La.-lu) + ﬂ;’l{"-ﬁ.z -+Cﬁ1)f—/)z,'J1J

= Cha-hi) 4 (/7R-BU)4n-i/n-1)

(Az-hy) + 1> };??:i‘-‘f;z?’ljz

=% / -?:: Chei-ty) + n. W T

Q=CHe-H>+ n-W




e 5 ) O T O ) b En W T e G5 @D T e e S S S RS O S SO e o Sy

Zx.'v ,4 <7wupf':'f] e Steam al @ poressuy’e of Z-U\'fpa
cndd oG i GCCLL/DI'&S avelumeé of 02562 ms. Tt (s
e aneled c‘a'co:'d/'fy &L the law F’V. Fac ,Ec a
presare ef ©-F Mpa . Delerming ¢

- e nasS of Steam resent,
b. the oxional wovkh oene .
C. the c:/ucjj( ot intornal energy
ol- e Aeal .e/xc/{a{ye between e Stcam and
Surrowrd "v 5
Sol:ﬁ
K- V) = Uy + %y U,cj s o Steam Lables ai'z-u\im
‘ U= !-!gm&‘,ua= ©roq4q !
deo Uy = 1151 kr-oz + o- G (o.-094Yq- ||} %10 ) e 3

3
= 6. / 4
RERSSG—b kﬂ = 20 M|

M, N L 0562 _ 5%
V= Vi = wE s S - 2 e

__b_~. =W+ &Y, W= RV - PV Ina
RO = RUT S U= (RIRY 0,
= (Z\JoRA) & 0356
= 0206 w%‘u:g

3 t
_ ZAxlo % 0 0BH6 - 9-F A0 x 0. 206 = I4Y2.36 | [
e S ) “ e -

M) = WA WS 24 YU2 26 - Uo \ex




e, B A G BeT S S S R T ey 5 G O e S e S 5 S OO S S S nm =y

(i)

al Pro.YMpa . Vgz0.233 Mg ,7,z0 206
Vs > U = ok Skeera. ¥
Wz =204 +5¢ ‘I:"f.a
206 = \10B W + K023~ .10 B 40 )
K= O Y53

Jo V= Wiy f)c‘\kﬁ-a: N3} S 4+ e-q2sAg2-ANT-5))
=24 20 \cgll‘lg
Uz = Wy g X Upgs 696340382 (2SN - 696 3)
= 210B \ca-llca
A = v (Ue-W) = B (2108 -2420) = =166 8§
d Q= W+ BU=-UR-966=-536 Wy Closs to He
SWrruunJ,.:?

é%h In a ;‘j.tc'll{.ﬂ 4y/n.¢ e Steam al e b(j/'lﬂl'lg e f
e Copension process is al Fbay (/jf;’!&'_f Fractson 0495,
crorel e Exppanslon  follows e fa P"I}.'z-'c , cdown
cr p/e.rxa.yé of ©.34 bay . Calculate e wiovk done per
kg = F S ear c:/an'y e expansion wand e /u«f

Slow per /(3 o fo Steam o or from e c:ac//mdw
walls oluring té.e expansior .




e B ) e T O S S Y R, W et @D T A R S Sl S S O e SO e o Yy

Selio At Flwr . y=02328 villy 1%k xe
4 =) s o Ay w0 2F28 20259 milky

%l 0259 (X )

SeViz <05 wr loca e

- i
-

; n :
Pre=)" 5 = (5

W= BV, —fVr - Frtd%0259~03usd « Y-05

n - o N 1

So W) = UTE Ky kg
At 0 3Gbay » Vgz U.6€4G M Ikg

_"L]z_ {05 _ - 2
s Uy 46499 =@

Uit = Uy v X\ Uiy = 696+ 0-97(25F3-696) = 2UF6-B iy lkg
e = aff‘ila@ = 202 ¢ 0 8FI(2YF2 - 302) = 2196-Y ((d' lkg

- AU+ W
g = AU + w
= (219§ Y- 2476:8) + 426
= 1SS - S g ( teal fred)
g ,"57/"

Miw




fo  Adiabatte [Process s

]
#
4
{
I
0
y
!
{
A
i
(
§
)
b
W
v
i
d
¢
o
¥l
b
!
i
s

An  adiabatic process 1s one  in which
ne heatl 1s transferved to ov from the Flurd 'alawy e
pProcess.
from. AFEE,
Q=W+ A0 . @G=zo
W =— AV
W = U= Ua
Tox Ll M= U = Wa

2%:9 £ kg = f Steam al loo bay and 335 ¢ -e/x:/amals
/e'wrsf'bly . e /:e_-r/ecz:ﬁ. fnsulated (glhwlm’ be/Jag[
aﬁ'.sfon wntil the prasure /s 28 bar and t.e
Steam I Hen dy Saluraled - Calewdate the wovk
Sotso |
R= WsBY 5 ((E=0 Cﬁa’f«:{/ﬂ lnst.datta()
o = U= ta
o - (&alw o Faa RIE . i Bt .f'7.f's = Svfwual
= Ml:Zd’gl,}?}g/lca 5 ([z=U;= Z6og lcg'/la

W = m-
= m{s-t)
= 44 (262)-2608)




m‘a;ﬁ:ineexcaxu‘(xuumﬁmbﬁxﬂr;ecﬁﬁaam

_— - ~——

Sxts Determne the volinme occup tecl {’) 21?. of Steam
=l & Npra ceedd dj neds fraclion cf o- .

L His Steam o5 exparded mve/sfbld anal ad/'al:a('fcu/fj
e o dt Mpa, tee taw oF expansfon s ( P&""%':C ) - Delerming
e Final dym&: Fraction arnd He c/um(j e in nternad
encwy)/ a/mfﬁj EXLARASTOTL -

cSZc.-o 5 e B «.(1&-1&) . al &S Mpa & %= 085
- /'//fmt;}+o-7f(o 227) = o 2l6 F mgllcg .
U= % = V=UxmMz=0.263%2=0.UZ3 Sm°

Wiz

s 113

R 'U'.'?:fpz Ve = '7]3.: (032'}) *» O 26} -
= o-9Q W:T?' Hﬂa

Q=W+8V ..G=0
W= (hi-U2) - o Ue-hi==(RO=F V) [n-)
Mz g+ Ui =310 « o (2533 -Bh) = 2ugu.g 13:3
al f= o F Mpa s 7{; = /037 '”'//c; 2 4= ©0-9 ""/ka

- U <q}c’ = Wl Siteam
e O
O = )-O5E %o + Ko w (1032 — [ 056’ ) =7 Xp=08H}
U = Uy o Upg = 483024 0FHI20U0 g
=2Ze62 | lgylkkg
W= 2« c2ugy-z262-1)
= Yys§-26 I3~




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

e 3 B O T O ) S Ee e BT o COSATS e S S e O Sae S ren b Sy

2. Zrreversible [Process o

2. A diabalic m/*)thv.'

Woian. . Kionns Synaitivon. (i_ oPen | ™™
H o+ Ho= Hs HleNe] ™
ik + ’7;'),/12 = 3 hz open f(duk’f&r‘\‘a.tor

I’V.'l; hl + Mz h; - (m’i'mz) h?

/'h, QT* Mg- %T&.: (i, +mz ). CPJ~1;

\ F
2" ;:Efot[r@: gl = o g S 4 ya i
: : =28 =k
/lq +..Q. + ?:A&.f_é_‘_ -+ w B == i
z z r SV 208 A 4 [ G T ST N
™ O.:O 2 W:a,
Z L
Ayr %— = Aasr QZ‘-'- E C,'.C:/z—"-'o

hizhe = T =C.T;

£x:‘9 S Lewsr @l 1T bar [s Hovdlled o L bar a-né( the
&mpﬂf@fd)’( attey f.(,raf'/‘/vhg is ﬁtwu{ @ be
IS ¢« Calcalate Tt indtrald & gnm’s Fractiton
o tH—e &K teans-
Sotio  from Steam Aabies , at  dbov L 150°C =23
Pz=hs=h Fr+rx /Lg =2 i
233F =89% +x, % \q0l i

o X = 0-480{ ek
' v

' bea S




e, 530 6 G S O 6 S Eer W S e C o @G O A e S Sl S O S SOy

~ -

Instructor: Asst Prof. Dr. Saad M. Jalil

University of Anbar
College of Enginesring
Mechenionl Engineering Depuartrscet
2 Year (Sophomore yoar)
ME2303

Lec. Nou ¢

Date: [/ /202
Page No.

24;,'@ CS_;;J;ea’z a,l‘.' /5 /\/pa am/ Z.s’o'c f/aw.‘—;y al I-_s“/gls
s thotled 2o Foo kpa and then mixed Wit o Stoam
@t Foo Kpa alss o.9%F C{qmeﬁ' fmtﬁdfn w:‘éL 3 f/md
yale of 3.6 kgl . find the amdition of ms’a//:n‘aa

lgkun 2
Sol s

I g3 ° %'tfo
ﬂt I'I'N,).r /nm gé‘ah % “4 —
dles , ki =/9P22E Foclepy

Srnce € %y = S’-fmlaﬁz( Steahe o ponk |
/r‘om S,MAM c{}'aﬂ »éféléf.. A/' = 2,672‘5'/%— hv = ’\‘L

m, Ao+ mighy = my hy

/L_; :/Lf_, + X3 /L,le . ak P:'}oa/qwl ;“tf.- CqF i
Aty :uﬂ‘blgi

A—s =649 3+ 043 r206+F =230 \qb-,ka

}7_" = n:n, h;,t M:’\; 15 1S 29253 T €+ Lol = 23-6J-- g “S’tg

My + my I§43-¢

at oo @fq ,/3:2?63')’{%';13 5> Is= /60.0]:}'6

Since /\q 7‘\.9 == 5¢M &em
.:gm-«. S_WW S dssans Aadiles, 7:;.: [(ggquc

.'.ng ,:,f Sbfvrwr(f-ts)

= l66-64- 16(4.972
= l{F ¢




IS O AASmEmE

b E5T A o SwT OO G S BT R WD e G G O e S S S

S B at o.6 /l{pa,Zao&’ enlers cn /uubfzd nozele
Wl a telocsdy of Somls . Tt leayes at @5 Mpa and
Veloc/ & af o0 mls - Deterpine the final tamperalure o7
Steane ;F /& Is Sa/?erﬂmf;ea/ e 4 ‘7"“”75 i it Ts wet-

So‘:e Qé'ﬂm SFEEE ®
22|.f ELC;I*A'f?:gazf-chtlfA,l"'w

Z

SHer , 7=o Cnsulated) , w=o (for nozle)

- /izs /u,.z’_(c:ife‘)m&z.

A= 285a: 1 Iglleg
he = 28504 + L €50 600 2% 15" =26 F1.4 K Iig

Since  had hg = wel Steam

o Z2E&FIH ZHEF | + K, 22265
x’pg= > TF7

=l o'(/\/pd o B = lr&’oé?& » Since 7;77; or Suform
Ao Suporfaded Stam dables at o.¢fpad 2e0C

oy O/J’/\/m = @:26‘/3-6' ,(3'”‘3 C frvms Steam toble)

/Lz.'-’ Af‘f e /\Fg » J /—‘O-IJ"/\/’D /mé’m fable
/{/-: oy /Lg’ll(g 2 /\fg = &ZZ@S’E

@

¥
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szo Re mass Hlod yle »F SHarpr Lurbine /s ) &'_/fg /s
cond the twal Dwnsfer From tle tuvbine /S 8-S kw.
ﬂ-e ﬁ//lw:’y dalr cave lUnown Jor Stewn endeyi QJ aud
/(d(//'ly Zurbine . Find e Loty aa.tPut of Turbine .

= Croa) t e % C tmis) Zm)
l'np“t 2 350 - LS a6
oulpl - — 1007, 200 2

Soéfo j2‘+/\4+/q’+ j&;-r/lzo--—c,-rw

w= 3@: Ze)ﬂézf(/u-/cz)-f—(c, C, )mo+ 9-.-

. —3

From  Sipehalod Stoan Cables ot
2 Mpak350C L hi=3133 K lkg *z

. = o Mpa o dg s ha= /'g: 26"7'57.3"13-“?

W= GEE-RInG + (B2 F— 26355 )+ $< So- 206340 + (:r% )
= Y231 lg'llia

POWO"': W: A = I B 9(?:}.1[
= 656 lewy




= e

Crsn Consider He Simple powey plankt, as shown. d.e

/6/0&355 delr caye : ‘ .
P teey x® 2
[eau/g boller 2 Moa Roo == . Turo-
e’rzferfly Luybine - FMpa 2490 - ';5 !
/eaw‘»g turbine /S kpa — qo ¥ i
/eawgq Gndenser Y4 kpa us — -
Pump work. =¢ lgllg » Find < ~ '§
A /zaf franSfe{ between Loiler Qm‘l 5

Curbine  — e

b. Zuvbine wevk R
C. heal transter in Com[en's_er oo hed Lranster in
boiley
Soliv a- oipe 152 ;
aaif-z/—al+ hir 9= 2o+ d Crhirw © @

e Y _—;C-_':Cz s W=o {'/
o ? ~; /’Lz - 4\-4 a

/m §7auﬁmi}d Stecam . et 2 /{pa-’v Bowilo-:s hu=202 -5 1]

‘ “ 5 yale g IMpa L 2Go°C , hz =300 2-5’.‘:1:

o ?:30-02'5'—302.2~$‘":-2l lqllcj

b. Turbine 253
%2\«-\2:6:-»\\1«— 0\ ~: 3£;+ -\z-_-C}'-t\\g + W
E":’Z’;.’ Ce= Cg ,3'=o tg
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o= foa- A.?
Koo hin 4 e A,? , at Iskpa . hp:226 g )iy
hiy 28320 glig
hiz:226 + o- 9423321 =22618 Ly )iy
ot e = S002-5-2261-8 *é'clot)'lia'lka
C. Gndenser 254 #3
F2: *EL Gihay g rgaﬁz’-ﬁzf Aqrw
25=>2q +» G3=Cy ,wz=o .
o c”: hi- hz o i A g
at =iYigpea Cs=525tclh ta =Yre 3
oo Zy< t; = Subco oled (Ja/uio‘ 1‘

B SIS e table ot &= "(J—é " Alf: /fa'&'-“{“(g
‘7 - I&8S - 2%36).8§=-2133-% Ké’llg

ol. Pump 4

%1‘%“'4*'7/%&4 "f*”—“—c},i
&. [5?0'/?” S

= e lp= EFS=h5—
§
26+ %,, hi= 9 = Q2+ L7 b+

& hy—= /92. 5~ Ig hg s
3
A ‘7 Ai- b= 2023 1925~ v

-z‘g;, 155 iy

5
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< (//wgwemmt af ngne‘s.; JL;wtfbm ’ A4
S 1=

1. Barre! Calsvimeter Cordvol value

—
‘ ~
£ = (’am/w—mfarc aF Steam @777 P?ZZ < Couex
Frrmation ol prequre P fromS.T.), : BT CalovswmeXex
Wy = latent hal of Stam ol pressuve "_:".. === of Laddn

P L Porm Sleam Zables) B < e & -
== =t orles
Me = /‘—/455' of e caloyimeley S — Waker :“—:S
C‘ - g/’?efl}/lc /\M/t ¢,f d" (%r'mtt‘w .‘“ - AL B s _c,"':j

ms = Masc of Me Stewm Condewmsed. .

M = Mass of cold waler in H.e 5 Barrel szw’:‘ndb/
Calpripnelery :

¢, = Znitial &-m/oc*mfa/t of waley avd calorimeley .

teo = Final i N A ¢ 2 &

Coe Speitc /uat ef waler (Y2 /gr/tg.lk)
x = Drjrmsf Sfomelion o7 & teart Sa,mp/e .

—

ﬂa:ord/y b e lawy of eemservallon, the heat lost
bj S'teamn /s egtial o tle heal acu'negl % walzy and
Calpyimeder.  Heal 105 = ms[ x heg + Cw (E-tu)]
Heal gw‘nd: (mwew +~meCe)(C-t,)
oo m,-[rx, /\g + Gv(t—tz)] =(mwlw + MG )tz -1))

Fom s equabon , t-e dumess Fraction (%)
i be J?f&rm/ned m’j
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2:;.'9 In a &abomtbfy experiment on wel Steam by a barrel
Calorimeley., the fa//awz’;y obseyvalions wiere r«ora(d $

Nass o F cepprer calorimeler =/ kg -= mg

/l»/as_c e f calorimeley + waler = 3.8!¢3 = Mey Muw

/l’/d-ﬂ é’f Coler/meley + waler + Steam = U g = Me + My + Ms

Zns f/d/ ((m/owxﬁlrd = 7( waler = 10 ¢
Finad  temperalure of siater = So'C
&exn JrrESSUrE = $. 5 bar

TLf Hee Specific heal of Copper is 0.Ho6 gty K.
Edelarmine e dynw frection of Stam..

Solio - iesB=rme =587 28 kg
Mg = 4= (mcfmu;):'.q_(,J?S) :0'2"3
Arom S team, Cables al P=5S boe » ts= 155"
R4y = 2095 S -9-_
Heatw (o3t by éfmm - m;[xhg + Cwl€-t2) “d
=02 | %x#x209C S U 2(155°8 - S8))
=d1g- {2 +BE-6 I ---(
Heal ya/neo/ ? water and calyyimetey
= (PMw Gy + Me CH(tz-T1)
= (2. 8xU-2 + lnoMob)(So- 10) = UF6-E lfﬂ'
lcpywdiy ?v,s O aved %) O 0
qlq.| x + 886 = Yg€-6
o = 0 QS
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2. e/aa/ftb"y @rlmefa’ )

(b\-um

m= Mass o f aler
Coflecled in a Cerldn ke

£/me N
N = /%fj af 6{7(‘2'“»1
jasing i tle Same — ,
f/‘»;é’ . weked W
op
Y = Mass of dry Steam ko vy

Mass of wel Stewm .

o]

ge/dawcf/zy calevimetzy

MM+ m

é/,\;:o In a é{écmlf&zy e;c/?pﬂ'mcnf . a Saﬂ)/J/( ef web Steam
/s rz,[(qr'wc’o( o poxiss #\.ray/» a Sspafa,t';j E€alovimeler. At
Sovme mstant, tle wialor collecled In e chamber was
o.f /g, Whsveas e condensed Steam wad f;:una(
L be lzg kg A Deleymine t-e c{l']';u’!! practin =t

S team (-ﬂ.fuv'/j Hee calovtmetey.

.S‘OL:‘V mz= o ICJ . Mz125 !cg
M

157 X TR ,
= - o926
S +m 125+ 00|

X =
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Instructor: Asst. Prof. Dr. Saad M. Jalil

Vv v

’ / St eawn MYt
‘mﬁ\i«s Gloieacker

e Steam \n Po-wtt 2 atkex “\*d\\\‘uj R %_\»?cx\\eatecL Skoie

awd Sk o lower pressure Man (5

Total heel befor tottling = Total heat after Uorolts
oY /1': :/tz l"ﬂ
hs, v xhfg,= hyrGpltsap-ta)

et R e

A

Z-x.v In a ﬁ/un‘d(«vj catsrimelesr, tl e Steam /s ad’bfﬂ(d al Q
FrELUrE et obar. I f (s C[/bd@’:’?t’l{ a,f czfmoS/J/wnc
 fressare and  10°C afler Hoolll fi}j , delermine tle
a/_rynzu Fraction of Steam . Assume Sp €c e l\.ld.t
of Steam as 2.2 killkg-K.
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(S.OL:9 To IL:)' = /0 bar . =102 bay , fé‘afJ. =locC = C}:ZQ.RJI#J-K
T oen Steam tables al 10bar, A:,L‘z’;-éz-s iy lieq
htg =2013.6 ey e

7Crvm Cg—,.tmn Labfy a.Z'.'/-al.'s‘bw, t‘l: loo" C ,b:%?‘g

Af'+ 2 /\g': ,}]z + QO( tsuf»f;)
FE2-6 X w2036 =26 F642-2 (llo-ic0)
X =0 F6 /1

2. Combined gepamﬁ'v a'w[mﬁln"j Calorimeter ;5

/400-:7 S weess fud metl-od of measuring the
d‘ajrw&s Fractton of Steéam is @ 2 combined Scfmmthy
anel dmdl\ly calayimebor .

Tn tds calorimeleoys the wel Steam s sl
collected /n « /ea’/c'mz(a( -(o//ea.‘?y pipe and ten fass ed
é/wy/» < Sy?aarai/y calorimeley - A part of waley s remoe
by Separating Grlorimeler owing to quik Change of olivectn
oft Alow 7/ m.mtfy Scw'-a/jj Steasn 7s tooltled into a
{L’vvtﬂ«y @loyimeley . This meHod ensuves ool Hee Steam
Wil be Szfﬂw arter i(i.roi‘f/y . This Instrumest s
well  nsulated ¢ /m’ex/en‘f any loss o ){' heat .
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My = D-r}/zds fmzé)'cm af ._S’:tewn czms’la[e-n'rj 8‘/’”‘1"_'3 w/orfm gtt.v‘
Xz = Dyﬂds' SFradton of Steam uzb/ny the ot /:':lj “

Alow the aclual a/ynw Fraction of Steam in e

S tean~ mam.,

Stnfws oulie

Nokes Tk 15wt Pessible tm olotain yesukts wilde Ads twstorument
T de Lol condibion ol Bkemmn is wek [The (Gaal
condilion o ¥ Steawma vtk be just % ey ‘Sgg\wdcml
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Zx.‘o Zn a %omﬁ«‘y expen'meaf  the ﬁ//aw/y obsgervations
were recovoled € ﬁ'nd e a@ﬂﬂS fraction of  Stean
by combined St’ﬂszly and d\nté!i:g colortmeler

Potal quant/ly of Steam passed' = 36 kg =mMs 4 piw

Wiatey rained From S’epmaf?’:zj = /8 '“3‘ = PG
Steamn  prescure befpe taotting =42 bor = R
-ﬁgoer‘zfare o F Swamn. after tl.wii/o)y =o' C = i‘sup
fressure e ter thor &tqy = lelfbawr = f
Specitic heat of Steam = 21 leg fleq IS

Determine e 6{7/2&3 /mct/ma. ef  Stam b(fn e to
7Ae  cabpyimeles

Serti M=
cle linow thal mass of clry  Steam
P = (P )~ Mw = 36— 1.8 :Zq-atua

XK,z Ms/semus3M-2/36 =0-95
Frome S tem?z &té/ef;..covrcspond/:g & =12k
At = I8 Kgleg hfg=1984-3 feg licq
al = lolf bar
/g; - 2676 lley - Lo=100¢
/lf' > % }lfd, = /}97.7‘ C;DCZ‘:”—f t2)
FIEY ¢ %, 19543 = 2636 + 2.1 (110 00)

Koz = 095 F D K= Ay aHys 0w T -
. i
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Qi: Steam ot a pressune of 28kpa (s passed /wlo a condenser
and [t leaves as conolensale al a temperatuwre of s9C .
Cooling  waler civculates ﬂ»rmyh the condenser al the rale
of 45 kg/min- It enlers ob 15¢ and Jeaves ot 36°c . If
the Steam fhw rale is 125 Il'alm;m dlelermine e LJW
Fraction of Steam as it enlws the condensex.

Q2: 14y of Saturated Steam ak 1o bar undexgoes a non- Flu|
Constant volume process until the pressure becomes
25 bar. Delermine 3
a. tee Fmal condition of Steam.
. the change in internal enerqy:
. The change in Specific Mﬁ*lfy
. the heal awxj] transfered .
Ans: [0:3F, <1223 k5ig . ~1500 Gy » - 1233 Iz ]

b
C
o

Oz: A sample of Steam ol 14 Mpa is laken from a boiler
andl /aaSS'ed ﬂu‘vy}( a.ﬂ.mtﬂnng calorimeltey where
aftey ﬂ-méﬁ'ling to 0.l Mpa , its émpe/m.awr /s observed
b be ol . Detevmine te obgMSS Fraction of He
Steam /(adt'v e boiler-

@. [0-a5)
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Instructor: Asst. Prof Dr. Saad M. Jalil

Q‘h’ O-S'I(g of waler at Fbar and IS¢ Js Canl.‘hfrwa( l'nargl;n-
der 0.3m diametey brj /r:‘cf/on-Less p:‘sl:on-Hut energy s
,s:,y:}a/fed unkt! te temperature oF CJIMJ&Y contents becomes
2o4'c , the pressure of the contenls yemains at Fhbar.
Delermine: a: the het eneyyy supplied

b. the distance moved bJ He piston.

c. tHee wovrk ener gy

A tle c/wye in  internal enevgy -
Ans- D.‘s’qS‘fa’ ’sluo,?AL}m, loS"lca— » IZQO-SI%'J

T——— =

Qs 0-0FSH of Jg Saturated 3team at Gbar and contained n
a ccylmde/ b(y Frickion - Less piston if te Steam cmd&/aose
hyperbolic eguation fo a pressuve of dbor. Detesmine the work
eneygy . te charge in internal ena'ygymd e heat
cnergy Lransfered.

Ans- {*4 1S 0-62Y 1y, l{o~sl<a"]

Qe Aquantity of d’_’j Satodaled Stearn occupies ©.262Um ot
15~ Mpa . Determine tie Final condition of the Stewmnif
Jt is m»)o/c.sseJ untt] de volume s halved .
a.7f tie compréssion is carvied out in am /'Soﬂ.&rma) MANNLY,
teen fv‘n.J He heal rea'cti'ee(.

b. /£ tle com/ore.m:‘on j,/lawsﬂ.e lawy PV=cC,

Ans- ['_a_. 05, 9F2¢ Ughca . b 098y




