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¢ Perfeck gas) k———%"‘”
- Boyle's Lawéee '
Tt /S defined asgwhen ckwje
of &Stafe oF asny 745 n wihich The. puss and
e c‘w/aefmzfm/g remain  constanl-. the volume vavies
inversely as fhe pressuve.
P
!
Ryt e .».T.-\ /(T-c‘
s [,ox/scj e Boyle's Law \\‘
. N
L il

o /O'Vv = RV ' : v

2#—39 ;

Al ga.s w/zan w{gina[ Lressiure anO( volume were
3oo katmt and oM s expanded until hs new
Pressuve is ok Nbip  wihkife 7 ts éem/;exnzfuve Yemains
constant. W/mf /s Pts new Volwse ?

Solia FVi= RV, ey VY=V, %

= ; 200
Ve =c0ili 28

= 0. F ni
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I{' /'S afdifm.ea/a.y, Ldkm He d&(l?f
o f Stdle o =ny g2 - which He ress and.

JHESSUre semain constank . He volume davies in prportion

Wi, He obsolide Z‘e/n/e/rczfao/e !

P
i et Jr S ?:6
YT = =T }

& -.1-,' .'.s‘ r—’—1

% LY w0 ) cciiChawiless Laigil NP | '
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Vi _ Va [ 1 % |
T = "T-': Vi VTA,-V

d(_.x.v A~ t?cavzz.‘ufy of ﬂcts Wwhese orj/m.( Voltm ¢ cennel

me&//rP arve 0.2m* and 303C. re$pectfve(], P (ao!ed
al constanl pressuve witile ts volume becomes

o 1« Whal i // be He /nwf f‘empera,iwy( o

thoe gas? |\
SoC..'o : :. s
-\—/-‘—-.---Y-z.' v T— ovz'
A R e

e Ty =308 4 273 =S F6 K

T, = S76 g._'é =283l

S tr=238-233=15C
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From Bo_y/e'§ law (Ta =T) Sub in ¢7.(Z)
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(theye s 1= mass ke
n = number of moles mol

N :MO/QCW M{jA«t —— .

PV = m R A0 cXn 3cncml»

PV =naMRT
MR = _‘:i.;f_. ( PLT are tonstant)

/\4/2 _._.c '\'/ﬁ ,.(% =C) (Auogadroi theorm)

< .’. MR:RO / s Um'U(’/rswl ga.s Cbnstm.i

EgU03m3 ﬂuorm 2 volume of one mole of any gas is
‘ ' Sase g all 4ases at any &moexrdwe
and prasuve.
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e Volume 0f 1 mole at Ot am/ /7=/fbn =‘J-'0/§quﬂ'('~
e?aa( & 22-F 7.

oo a - I-ol.?Zgg[_oS’!i—ZZ'q- 8 3“4 l‘g, /“a k 2o L

| % (0+2%3)

Ex: #r Co: R =RlIM = 83lq/32=ozs-q

Sxiv A colume of 3.6 m° afO; ‘._mr'/aa’a/;/y iaf 220C and
Jrressure oo Lpg s i campn:ssed /EVMS/'b{j a.,t mn&‘to.nt
temperature & a final volume of o©.06 m?. Glculate
7he rnass . Fhe Final pfé&f&f@f? . #he increase in infernal
€nevgy and #he weyl. dene.

Seld £ 4 '
Pv=mRT " , ﬁvOz R=K/M=0.26 k/ig-kc

36 0.2¢ 22 ?_3—“”»-"*”“’
= G/aox/dz X / tw % (220 4+ 27F3) PR
-/;23 tcj

,PV,—/%W. = 2 =(2 6/e-06)% too =24 Mpyq
EEA D e iUl AuU=o Csince T=c)

__W=,f;?d>v - f Y = Ru S LY = RV b E

Ny | ;8 ) o 006 = A A
W - =od% 16 »36% =7 =@ =-5.89¢ NJ
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- Joules Law 2
Tt is olefrned asio il
e intevnal ene ygy of a gas /s a fu.rvctlon of tcmjoeer.
a tuye ou/j and (s Independent of cﬁm«ﬁeg n fressw/e
ancd volume . L4 |
& TF T = du=o

= The specific heat (apacities a:F a.gas "o
a. the wnstant volume hadméy of a gas
let a mass o.f’--aas;m. be |heated at constadt

Veltune Such that /s .fem/aexmm-re vises From Tr to T2
and Fts pressure Yi8es, From K te B . Then

Hedt yeces ved by ﬂ,;g.gds: m Gy (T2-T,) ;
L o e
Sriiaa /VFfE L 5...@: AU +'W
s V;.‘:C = W=o
L £5 Bz _ N
£ o 1 MG (Ta-T4)= Us U, v.;w,, =y
Srom  Hee erifect J(w quﬂf/bn Area= o

St C/;zaVaC..tGrlStlc eﬁ/u;ltlon.)

P'W’ PL\// -7 Pz = ,q Te

T~ T,
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e 24 of gus.ocayo‘yb:j o-F m's had  an ov»glnal
lempeyatuve of (sC . Tt was Hen heated at onstad
Volume unti! /s &m/owa,fare became 135 - How
much,  heat was transFexved #o H.e 3as anol wkai
wasg s Final precue ? |
Take, Cv= o-F2lg iy Kk and R- 0-29 tg/kafc SN

SgL.Q //atf c’rmsfen’a/ at (V=C) =m C\/(E—Tf)
=2 go;'{-‘Z %135 15)
= 2h0F2 X \20
= AF2.3 kg
AMow— BNy =m RT, A~ ~

" mRTY QTI - 2%029%288 _ \6FoY _,ag
4 e .o+ o iy

Qince re l/o/u,m.-e -I'L’ma-fns tonstant . Huen

/:) = ’% ': o-oo -:.‘ 7.._}_-
T oA ST T T

= 278.:6-%.228 .
T

i 3 = 233\ ¥ NInwE
9_{ /93 ‘l/z > m/%'/'?
/s =mR7 Ve = Z%0:-29 2 (135+2%F5) Ja %
‘ 3

A
23 Kba
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b the anstanl pressure heating of agas ¢

Let a pass of gas (m) be hea,bca( al
Consdant pressuve Such Hat (ts Jfé’mf?mo’? rises.
From T to Ty and ifs volume inereaf&f;fifam Vi toVa.
Tren ;;‘ 1 :
Heal receiuved ézj Hee 348 = m Cp (7’;\;. T.‘)

Q=AU+ W | _\_/éJd

MG Ta-Try = (U= U + PV V)) |
= (Uzs PVE) ~CU + PV))
= Ha_Hjy |

oF AN L
U U, =m G T 40y = 2lVe-V))
ohen  py= o RTH e
(.o L = n}C;o(/z.T) -m R (T2-1,)
.. ...mc7' T ICCP-R)
AT /z(e C/agyacfey/st:( equﬂffon of a

ﬂwfeaﬁ ﬂas 0 -
o A ‘/1 o
7 | T e S

AL, 1B
& SR
Notes. H=mcT > h: T L 4h=CpasT
=" U=m&T > U= vT L, AU= Oy AT
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Sxzo A gas wihese oresuye s olume and teo;/aef}'aﬁuofc axe
275 k Nind s 008 wt and 1§ & . respecz‘i’udd o has. its state
Clasged at comslant presue until its temperalure.
becomes IsC . How much heal is tmusfwfca( 7C"0M He
gas onc hon much wovk i dime on fe gas dlving
“he process 7 A .
Zake : K =0.29 Ky Jig- K (p= /-.ﬂ,t’»‘f-"f’if,/“g' I

Solzo AV, =m RT, AN\ W
& m= RV IRT, =235%640.09./0:29 A1s XUSE
=-'°".I86 kg

Heal transfeyred = ,rné)ﬁ (T2-11)
= 0,186 A vl x (288~ us §
o= L3R ey (ke heat  hags been
extracted FHor He gas)

sg0 [P =i Gonstandks / (given)

W A W
- ), A BRI
S . % ! e 0.0S66 Wt
Wexlt dlone = PCV-N,)
| : =2FS§%( 0~0S66-0:09)
- =918 et
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. Relation Between Specific Heat (Cp&Cv):-

Hyom +he non-Flow enery 4 eyaa.ffovx NFEE

y Q=W 4+ &V - BU=m G CTa-T "
w= P dy = £ ve -2V |
Tdeal Gas law v=mRT
w=mR(Tz-T1)
<o (A =mK (,7:27;) + M wile-T)
=mR+C)(T2-T.)
oo (B=AH =m§o (Ta=Ta)

o

Go mGPUTa-T) =M (R+CG)(T2-T)

”Co Q-t—fv"?l/@@fa}

!/5-’%] s &= the rtlo of'ﬂwSpec:ff(
'
&y Qi R
v v G
5 -\ =R ley = :_gj\./
SR _8R
C’O'ZSG':?/C”'B-\ /




o, BN B o ST D 65 B BEr WS o o SO SATS S S S AR T S5 OO SR MO o B Sy

==

THEBBOTEG

University of Anbar

College of Engineering
Mechamical Engisesring Ipartment

2% Year (Sophomare year)
ME2303

Sxia A pocfect gas have specific heal as. Q):o 8#6 "“
Cv=0.65F kT /iy K . And He gas constasil ana’ mo/eadwr
woefght o= f gas . A

Sol s R- @v@ o BYé - 065‘}—0/37@-/1«8 '3 |
=189 J /3K '
N:}?o/R:az,N/\Sq:qq \EN

£ zio A par/«cif g«z\s‘ fay me/ecaé;w' ,u."‘ég&t af 26 ama/

avalle «=F E=/.26. Glculate #He Seal )’g;a&d Per

j/g, tWhen io .

a. e gas /s contained . wrgld vessel at Bbar and
215 and cooled jumttl tHe pressuve farls to
1.5 bay. :

. Hhe gas enlers pipe a.i‘ 280 & and flow 6teadj /.

the endl of Hee pipe wheve T=250 C - Megleckt any

Cﬂmje n yelect ig of e gas .

Sol..o a- CQ W+AU & aragfcf vessel = U=c¢= ov=e
W:ﬁW—o
o Q=8V=mQ(T=-T) . for V=c "”‘Cf
M= 26 » 8 =126
[ = Q«/M =3:34/26 =0.3193 t(g/ug <.

Q/ R_— *;’Zz‘f‘? =1-229 I kg e

:
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QemG(To-Tir =I5 1229%CT-T,) [ _
Sirnce U=c = U = Vea &/E:E%L

From rhe chavacteyisilic eyuaﬁ/on | QA

T T%.

ofs— T2 hg’, 7 =L (315 +273) _-2qq K

Q= 1%1229% (29Yy-S 88) .
=-36| K ¢ rejecied)
= 361 3 YClex Aedhi

b Steady Al wa Zymf/on SFEE

82\¢PU.+Q\+——C+<} SZHPV-LHA\'L-}' Cz+W
AZ 20 . AC Vo , W =0

% Hu : ? = h—? => %‘:hz';\q

2 52 m(/‘},z h:)—mC}oCTz -T)
Go= 5@-/26*12%7-:{43 I Jrg - &

e QA= | % S5 HEH 250 - 280)
, =-46. 44 I ¢ tegected )
51N =g LY oy vejccgﬂ{
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Sxin Firve kiljgum of oxygen ave heated from 250 B todk
at constanl pressuve « Calcuwlate tHee C/uwje a:{: ent “JPJ
’ C/utafe o uz{e/rm/ LY J j Aaaﬁ aé}’amff(r) fet{ d&f_ﬁ/ Uy R_
cAone. =ty | |
Sel e
ez ron - flow energy egtation
Q- w4 al —3
w=Spdv = pivi-¥) . L\ pP=c (gtven)
A = (eVz‘P\/o)+(Uz~Ul
Q = (Ve U)=( BYi+ ) »
R '@)) for p=c only
Fgor Oz ¢
Mz=32 5 J=)4.

R = ,Qo//v =834/82 = 0.259 8 g [kg - K

Cp=$XK - ',"3"_";5—‘18 =.0-9093 Vg K.k
AH = ‘s‘*«'o Yoq42s (oo -250) = 692 Icg
AU =mG(T2-T))
CyvzCGp-R = ©.9092 - 0:2593 = 0-649¢ :_‘;‘.
AU = s% 06495 « (Youv- 250) = -y
Q= WrAU , at p=Cc = @-4HK
o W= (3-40Q

= 682-48F =195 ley  (worRk olone bd

the Sustem)
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2%39 A Oxygen (:y/l'nd&/ has @ Ca/ma'ty of 3901-,6“'-9{
condasns Oz ot 2.0 Mpa and 18 . The valve s open

and Some gas is used - If the pressuve and bermperat-
Uye o) He oxygen fall Lo |.F Mpa and 15¢ respec -
tively - Finol the mass oF oxygen used. If after He
talve /s closed the Oxygen vemarn in. fle Cylindley is
3»56/4@/3 a#ains ils Inltial Lempealye of 18&. fFnd

e amount of teal transter -/Armgk e Cah‘ndoy
walls Oxygen densily al of and o-lol3 Mpa i's z-qzq%%
and T=/¢, :
S"L: W= R, = »m,.= .F_').U_'.-
° SV = T
ﬁoz) =834 /32 =0-26 Ig /,(6.14
i o I
inttial muss=m, = SN %% + 300 5" = 1229 g
o‘:zs:‘; (I8+272)
? P AL 2o % Y0y O o - 6.8 k
Fral-mess S elancirianty 0D
mgs..u.-xeds 1y =y =12.29 —-6.83 = S.4q g
Cl= W+aAl PV A > S U ¥ 5
Gz m Gy (T2-T,)
v= R /5-1 = @26 f1:4~] = 068 1 fieg - K.
O, = 6,3 #0065 AR CIB-15) = 1326 e
(t#eal gain)
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Q1:o  The molecular weight of Gubon dioxide Gz is
Wy . In an expermenl the velue of & was found Lo

be /13 . Assuming Hatl G2 /s a ,aerfeaz‘gqs.. Galculdte
the gas anstait K and #He @ea'f/'c‘ heats at aoms-
fanl PAV. gns-L 0189 ,0.63 and 0.319 ;cg/ga.,(]

Q20 Glcubte #e indeynal enery and e,«fz.z‘ig/py of il«g
c:f CZ/.)" CJCC(,nyIy o-oj".m:"..a"fy?,oba-(-ff e fntedﬁal
erze::gj s ereased ('27 J2¢ l%)/ltj as He aty Cgmp"-
essed o So bay. Glculgte Hee new Volume occufjfed
bj 1/‘3 of aly. Ans-[zsbd..?fo-/ fg’f%l e.0296 mgl

Ropir= 0.28%F

G.S e When a cerifne ,Oeaj/é¢f 345 S Aafa/ af @ns-
tant pressuve From IS¢ B UE Hoe heat /efw’red is
/130 A kg - CIRfe. when Te same gas /s healed of
constant  Volwume between te Swme Lemperaluse
mits aboves tle _lw:zf reyw'/e/ 's 8oB ki - Gleul-
ate C;O/@/Z;R avdl M oF /i-e[gas,

Ans: [ 1425101 K leg.e 1405 > 4] lgl:«a.k,?..o?.a]

qu s In am air (’C’mp)' €830y e JrESSUNE zl.f 1'1-1,/ (,'t (Z.Md
cutlel ave | 3bay & shay respectively. The Lemp oralurd
of H e aly at /’V‘./ét ‘s 15 ¢ andl e voluwne ot
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e e B B |

Z)ey//y ot con Y€ Ssion fs Horee times Aot ial Hoe end

=7 caompression, . Cculate He z‘gmpemfaﬂ"- a;f-ﬁ alyal

oullel arnd e Jncredase in dernal energ j! ‘
Ans. L207C , 138 15 /ky ]

Q.S:v The exhawust gas /&U/'ry an oif engme 'S Pa“e’d
Horo ﬁA a Ael MMJW wikich amgist a\_f‘. Zubes Suxy.
onding &y nley-The gas enters at 327 and léayes
at 1927 .7e watey enters He cxchangey ol 1FE
and feayes at s6 - If Hee mass Slow rate of
waker /s 2.5y Ka/m/n . Deloymine Hee mass #low yale
of gas- Take: Cos 104 tglig. k. Cooo= U186 ~

Ans.[2.93 1y /Wﬁh]

Qeis A working #luid enters a Steady —flow Syslem
ew P Ue/oc/gy,sg' mis | and [(eaves il velocr tj
/"f" mls = 77ue wass, Flow rate /% g !(g 15 . The /9/‘0/164'1(4'?5
ot fe .//(I(/a./ ave. -at p.n,-i‘s/j s 13:.8bay , ©.122 ""3“3'

sinleynad entrgy g2z 1glky and exit properties
ayeé. Joe35 bay- c-g05 mi’/fcg ¢ /.flf.ef/llﬂ/ é}Lé{jﬁj 2468 %

The thedl | lransfer from tHee %.ste-w, /s ¢.22 lg}ﬁ-
De&ypyf}z( ' f[,¢ woyk. lransfey n kw Fom Hee
=Systen. . Ans. [256S 1w ]




