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PROthCF-M

KNOWU	 DaA-6, are 9iVev1 -for skAm -How, ;-1 ,1 ±hroklk a 41.krbihe wiRA one
(*lief avid +too exCl-s.

FIND:	 Ie-te.roill4e Ole diameter of cacti exi-l-ducf.
I

SCHEMA-TIC	 GIVEPJ DATA:

szooc
Qtvl, Lic,0 '4!Min

Assumpricws:(1) The c.opvh-01
volume. is at sfeaibi sf-tde .
(2) The Pow at eke. hi 	 av-44
each exit is one -ds'r;ievisioria.l.

Fro oi Table A- 171 ) 	 o.o2.-z81 m3/1i.

(4bo m 3A-s.,1v.)	 Tnik.1yvl
'	 (o.o2113) YY;3/1..3)1 (90 

°out,	 0,21\esn% to0.195 1451s
viAlkss rake_ 10 014a/1/we.

p2 zo.04, bar
'X =0,862.
V-r- Soo M/S3

P

2
VC%	 0.22 r%,
p2 = to bale
TZ= 220°G
NFL z 20 wits

AtvgfoiSts .. The mass -Plow rate a4- +he iNlef is
(Awl,

■11:4 = In

7-.275.1 ks/s

--Y■A-L - NA•13 	 ■Pn3= =AIS4 ic;9/f.:

1■10U3 w lkln v-■:n = 	 on-Lot -from Talole	 ; v-z = 00..qi 6	 v»3//c5

v■e-%
A 	 r

NO-1-v∎A3 4-tAckt- A = TrclY4

(b0,(05 k5 fs)(0.2.167s m3/1c0)

(2-0 m/s) 0.657 hiz

- 0.915 )11 <	 cf 

	

From Table A-3,	 p3 o.ok, ba,r 0.44 k3 = 0,862.

ifF3 1- 2'3 (93-141)
= i,o0b4Xto -3 -1- (.862)(23.73i -1.00€,Yxto- 3 )= 0. 1/.63 hiVico

"1 .3 1r3 C1.15.1)(20.4b3) -- 8.803 m'A 3 z

	

\.r	 (goo)
3

= 3.35'm	 33	 1%

4-17

71.1.S



trs-z 0

3.72 = 2.0 0c.

v■icv 500 klAi

5 =1 . 81 rn 137-

v; = 10 mls

L

PRO6L.Em 4. 40

1St112261: Vaier Vows 414fouTh hydraullic	 6.n-HA known eo-ndcltit atc

inkf AM.( exit. 714e rower ou.tos is ,sfacefied.

RAID:	 Tefermina the macs Vow ra4e.
2c1+EkAAnc $ GI VER) DATA:

AS5umPriOnis:( 1 1 Tioz Corriro 1 volume is

at steady 4.11.4612. V ) Heat -Ira rifer is
xe01i111,14.(3) C.14.zuvies

eLv-it ressur4 Prom inlet eA if art
1191	 Kiktcfic ekergy co,rt
.nWec..+2.-laf . ilia ink-4. (5) rite &cm/gr-

after), of ,ravi4if '15 (402.sfa git	 •9.61 rqs"..

AN4Y315: To .(6.0( file mass flOuirak, begin oi .O.LA s-feadij side sAAss and

energy ro.Riz bob-Aces

P:11.s•

euvl
AC=- Vjc„. K.1 [(	 )-i- CE,-5..11

Where. 4-he elArktairi Term is co.ncel(e.0( because ol 4sSumplier►. (3). Solvi;i3

\;4 CV

T.-3. + 5 ( a,

Iviseri•.kis values

Th [ 

	

)&2*	 (.t.81 111 )(tor.)11  IN	 WS"

	

2. s"	 s' I ko-r■ils 2 I io1N•r41

to i sioo k515 	

I r1Ser4-i'n9 Values

2.. -	 400 kW)	 1--41 + (14.25 ki/s)( 323o:1- 2325.9) Jr";1-C1= 	
(x8129 - 2-32.5.8) 4-

= 3.012k9 /!^a	
From Cic)

v;:",-":^2.' 11.25 3y 	 0,0/1 k9

40,1.2.1 k5/IA4	
(b) To .C•tZ-4	 tiev'u wi-i-Lk E.. 9.t1

‘,>,
2	 .177-.2..

or	 A.x.= A t AT: _ (3.011 k5 /s)(0.4045 µn4/ 1g)
( 20 sii/s)

u..)1Aeve +lie value 64 vi Ls -From Tables 4-4. F,L:s4liti ,ui t +t, At= 71-0(32/4
_ ,)Friz _1(4)(0.G2z3 %%Z)

z	 T.C'	 T-C	 - 0.241 vela	

Ffl.0,81.,EM 4.98

KmOum: A ve.Cl-ivotkick4c4. 	 cov\i-ain tiny R-13441s connec.i.a +0
5u{,F,Ly icAe	 ret.r.itie,ra44.-t Is allowed +o ;.-low-o +he .1,24tic ,
a
 Vr

e..4 ible 1,51e4der t sn	 tApatuis	 mai:46:VA
ifjc.co...4k iv\ +44e.. {-14\44.	 63restu..re.

N	 /el-ermt•le.. +1.1e kmou.t4:4• 	 'vacs extimi+i-ed -to +4e +0..1, bettexek\
41te	 +lime 4.1.441 +hc	 w-hevx all +ke li bnid iti+1.t.4a.,,te_ is Vccporized.

SCHEMA-TIC c.vven.) DATA :
constakf pressura.

Ramble bI mace,

q .s5umpr7ou5  : 01 ThQ con-h-DI vo14,.me i6 skown	 0 . (z) Czq,c141-Icu
cora+044.f.(3) "The precsure re mc. OAS Co Ni#0,"-t	 +1A C.

to.„.1‘ . (.4) 14% .v■e .1-ic	 ev■e2-5,1 e-(feci-s ct.re. nu:p.:3161c.
tinim,451it	 rnt..c.s rake. balance +0-1/..“ +Le (arm:	 /	 •	 uJi-l-k

u.ss.u..rnp+Con..c tist-r-ct,	 Griercpi rake. balance is
clUcs, .Ary°_	 - ri.lz

(14

Tke spatZfic evi+halpy 11 1 is cons+akki. l atsu.n, F.4-CovAcz..). 'Thus, (ombikasj+he.mass aka einer5y rate. balances am.d. 1)4ft/raft ;Al

= - W cv	 f , PCi i 	 ctt.
SliAce	 uis4....A..t ty41),, -w„	 h z	 Yiaz	 +	 (rn,-221,)	 (1)
To evaluate. +he. work , Hoff {-kat +he pressuee in -the 4-a.Kk is coitslv.,t.
Tk.us

vJc,	 ciV	 p(V., -V, )	 CnizuL- Th,t7;)	 CZ)

COrriblint:A3	 a.Kel (74) ) CLIA-ct	 +hot
LA ,	 - pC Wt 2:try - in i trt ) 4 Lai (rni-rn.)

or +p-tr,.) -	 r. N-22	 ‘r,) - V1z,1
Nyt,	 = 'NI .	 t.,13

61-4,;

(A.c, ” d4+..	 '7,1„t, A-li	 kl= a 47.r.,

h1	 0.si-) t co.e)LA/T s'i	 2-ot	 1,0/e3
14 2. a 217• ri Oist,

S,•••-• 746- A-' 1 ,	 z

2.0W4 - CC.S2.)

"4.: 35.1. Wt.T1 - ri..ss _ 3 1-.03 iv

Ers.^111
,a	 "	 "1/

3V.03 -	 4.03 tej

I ks/s  1
(Soo kw) I 1 w

-.0.042.23

Ini-battyv x 1 . o.8
k3

sv,Altsi 

Una: 1000 kPa. 1Z0 'C

-r



2.0e) c.7 r, o.33 (33%).

60o m7

e.A7 power cycte • under 1-4•••■• 4.6-4•8

-	 °t o . 4, ( o 11,
000K.

"1"c
te

Fito5LEM

K wow 	 Operant.' cla-fo.. art prowebe 	 systs•, underj oh,,,	 power

cycle cail..21( reeoev;r1 ass el des c "sari ,.•15 Q oierty by he€4& "tea m ' I"-
4-wo -flier.s.sol reservoirs a t	 Spe e.'iro, o/ 	 »seer- a4urei.

FIND	 e &tin o f -three se+s of d &Jo , de 4-errsierie if o.rs	 ltx pre Kcip/4.1 e
Inerw-o	 t V l'elaled•

SCHEMATIC F 41 yew "DATA:

\TN o wool< %41'4
---i

1

I

Tc: 400K
(Pc

A SSurrwrio	 Tine ti o•l.ews t tsasun in 411e ace pss 1.• ^3 es,	 Lire 4.4K dorio.e.e

power cycle.

Eviergy balance :
%/cycle.

W cycle t 4:3■- CJc.
'OePplikort

Y1 n w est etc
(3/

jkIJALVS.1%*

	co.) sri? 	 0 o	 zoo	 (...= 4. 0 0

k4A. ciAt es./ loa.ko.v.te.) and give.
vs) cy

4510-

	

T	 W-0.1(	 1.4 s.) v.\	 e

	

c..or.oLi 'Nov%	 C.)	 41. E	 S.13 :

"(11-4Asi.

TLi .a. voluorr t a An's fa

-Tht.44.S A-L 	 le CADA et	 t C-0,4 .	 %./ 1 . 0t4 from
%-e CID IA
	 la

Lb)	 0
	 -tfoo K	 cycle 14.01,3) c.Q c. (61)

	
TIA-a-t4 virtwo

r. ..k► A-11w-t-t	 cxv■ 4 c?),. ,,,4

2.44) K-7 c a6 (62o%)
zi-oo

KO
ITA:Y/ M4y,	 poLmar cs/ 	 lu"u"-"-46-14- •

p	 V o( +V	 0.04	 Cori d

Cc )	cR N = 40c) r	 \-'`)	 2-1r) e.7	 lia) 0 t-T	 V OA..-ad

(3:244 o—gt CS/.	 Tv,
Vs.)	 -:.	 — (ZC_	 400 — 1 80= 2.U)1

c1.0.-La	 6.eLJLA i„	 va1A-A_e_ . Accord.;

vt tee v h0%. at tKey-Sit,,. pr ∎ ac.%-rtt	 tA-451- s,fis fled . mme
heed -h, CCr tic dor 11.Lw u rt.	 S C. 1.-‘	 +A C



.S-ViAl.►4".Ar 1:

Phoe.-ets	 CSL
T30. 3 73.5"l -7_

loafer • 2-3 o zot.ff
3 •43.3

4-I o -77.1

barS

IC

W..t1 c + 03 . 8 KS
l<5

49.63°C

0.2-o & (20.8%)73.5 +2o 7.1a - 43-3 -1/.1\l,/ cycle
1,4e ,11,...4	 -.:.

QZ,	 "436.3

ThAro"..A. e+CN-c-47 ,2"ty •

PROBLEM 5.61

KIM os.s.fIV: 0.5. K 3 of w•ie r evecvles a Carnet cycle	 r	 property det+o-
are prowdect•

FIND:	 Sketch the cycle O. 	 coor tU n giej, ewlves.te_the, Newt s..4 work ;or
eat1•, ?rese•sS i ond evalus.4e	 +her wswl e ikaeletry

SCHEM ATIC AND clivEN• ,174:

ASSUM PTION: The sys4.., sh•son in 4.1i t .f. Urt	 der, oes a.. Car not Cyc le.
Proves. t-2:	 WA. r (vx-v,) . Av. arA rsy 4.1..sce. 'Ives	 +	 1111.1

V*"

. pLvi_v,)
se,

h
w;V., de%	 Table. A-3.	 IN 8 ni3/11, h e. = % •ictz	 8'3/Ns 24 1. 2 25,Y. T ic3/x1

vo. v+4,Lot t -y4) . 1 .1 539 m04 + o.1.5-(0 . 1319- 1 .1.5 1'1 116'3) =.33.14-00-3
Iscs. %., 4 Is C19- 1,10 . 1544•T4 + 0.2.1(1/47.5) 2:	 1334.47 K7/k,.	

Dill
\N;th	 ggs.u.oss,	 12(0.51279%.2 - 153I•40) i.31ic9 r: 7305	 lama

w11. 4.5'ic3)( Irssrs)(	 131.4- %3.3•11X /0 3	(	 73. s-
	 •

Ye-41 cots 2 -3: q 2.3 = J-V•rzsio, z 405.6 K3/1cl .	 W." 2.0t.	 z.	 ata-3, Ws-1
LA.; e"5	 0.1.• wstr151. k>• A -5 ) Lk3 2190■7 tc tics
tiv	 Vs 7._ O. B49 .

Proc et I 3-4'. At {-er process	 ,	 = p (v4 _Vs )	 034/,, (LA4 -	 ). Also, sc,, tt. 4. k e_.
g oes o1 re-versatile c ye le. 1.34.cle co.k.,v.....cca4;■ii with reservoir% (et

47/ l<	 373 K	 applica

Ge)41 - 373	 het = .1.12 (I 44o.S3)	 Ic.7
hi.	 471	 471

T►v.s,	 by r h3-11V4.6 = (417.44+ 0. $1.44 (2.1.03))	 MG. a 11771 WaYladi	 +1,„:5
4.171. - 4r7.4(.)/21.re s. 0.337. Than ) Nfy. 1,0432yoo-3 -p0,33711204 -/.04-32)00-33=a57/6
411.11. + 0.117(2104.1- 417.34) r 1121.11 k7/ lc:. Also, V I . /• 43 g ►K3)/<3.

Ff.-J-11 qt4 -57Y.3 1c.	 W34	 -4-3.3
(Rai 1'1434.p,,,,r t s 4 - 1:	 1541 -.:.	 .	 4116.1 = Lk4	 1%1./7 -( r44.11. -1.o.24-(7v.34.)) r _1 11 .73 1,N1,5.

SO, \.)N3 4{ =-	 cl.q
Gl413V4 4-1

me t-t-.1*?... E 1 oAt-;,.. 5.8

= -rirot.	 T14

(ct 9.4.s+03•1s)
L 	  - -

49g,3-e-2?31S)

112.18 _=	 20.8%)
41/•4r

r-63



PRoBLGM 6.2 /

KNOWN: A u AnViy of (ter undets5oes a therniodanoonec cyc It Cons isien5 of

4•11f•t. processes

EvoLvo.4e 4h• etutvA3 ivt entropy for (back process and ck464ck -4- he

cycle oh p-v cos". dimafeS,

SCI-leMATIC. St GIVEN 11ATA:                        

-

= 0.1M ft.
Tt : 15 °C 3

0.02..%
P2 0.42M a.

1=2  

ASCUMPTIoN g (a) As shown in fele aceow.p..•7 r14.5	 ihe	 COOW214 0-c
-the clown ++4.% •4 ate- • (.2) The alp. be hewei As aft t'deat ' as	 Cpc tc37k3.1C.
ANALYSIS: The entropy einonies c►n be tvoiv•-fed vstni Els. 6.24 .4c, 6.27. Full,

sovne pea ts• wa v■ar	 rerul-Fs are e...1	 Us;tv ♦he ide&I 54s elu4h'04 o-r
S4-aft

(0.1 X iD6N/••11-1 42 * •/14
3)
	 0. 024 K3

ini4	 y 2.88 K)
L.27,77 Iri*K

A\C"O 1 S het •'t..•r,_

\N;44.Ei.3.44

f, v. v. RT1
&V. w∎ R.T1_ Ts= 1,7 Ti 10 .4 2. )(2_80 1210 K

0.

Cy a	 R eI 12	
/"

:	 8.	
•

	

4 .K	 2g.34114 :53:1C .3. 0.713 k7/'7
Process 1-1.: V44h	 ) e l . 4.2.61 re ducer so

$2. —	 Cy	 (Q.02-41"9 )("13 valic3 .K) In 12297

0.0 246 lezii< 	
ProcetS 1-2: vow" p 1 a pL)	 redirect So

s,-s, a ion Cp .1.4n. 71 .a. vh C p law IL
T.	 Tx.

= (0.01414)0.D2-_,3 ) In 288
r2,•IC	 12.10

a• -. 0.0344 14. 31K ..•	
st -Si.   

Process II-I: SNet T3 11 , Eq. 4 . 17 AA due,* fa

s t _ s i 	R Ann- & a	 .4 II
1.3

,_(0:02.4)/	 \ Iv;
%15.47	 0-42.

	

2 0 • 0099 .143/k. -4	
COMMENT: The cycle it wise J'kvichod 241	 s capped ?note Oath, 4 ht. rttiali
of Pnob1t yn 6 . 11.241-- •

R

s1-SI

4-7



PROBLEM 4.72-

KNOWN:	 arm prey: deal gm. ww tsolis•ted tygfe,.. ea.ses40. 7 • f avtalvwVoi,u1.,
and 4wo etu•P •k .kes 04' 1:iuM

D44„,.,,,....e C.) -ihe	 4t.sp.gra+ure whek+ka. elriew MA's eawe +0 e.t u:1, brAtaw,Cb) 4tle enireey ettionse -for 4kt 4 10.64 01N1 Vert., f ao.eI tack	 'the I i void ikkttS
CO 4kt Ea wov.ti f tefropy produced.

SCHEMATIC- 2 GI va m DATA:	 r	 —

ASSUMPTIONS: Cs) The Ty slew show* iN ;Me aeca paab ea* -Cesure	 isehitied. (t) the
vas t ,' e...d eat'. at Om l■iw.ci Watts . / Cola Ye 114.40d0 Led tit 6, ce...,p,..so;

spee.P. t hedet•

ANAL-YttE: Fre., T.- blot A.  1% *he eres..ke. heat .4 AI	 INA Zo

1€4.0.4 up ►+••	 Co, = 4.18 e2hcl•K.
	 Cr.: 0.9 KT / IcVK	 04

c.. With Assvmpfier, I ) 01= W = 0 and art e nerly bAlAsce reducer TO

(zru), +	 (.01.7)up„,. -- 0
AO/ ;4k &stow pi-eon 2.

kJ, cw L .; -7 1 1	 oka Cw 1 T4-	 3 + c.	 113 =

where	 e•ast	 4ek.perw,44A#e •4 W./void	 •.1,64RotdTi. are
+Mc mate o...o	 4eikper...kAr.e .4. .tilw.d wash and rA et t ka ItAoat 04 fk-t vette/.
Sovg..1 4-er 41,..e	 *twliperwilArt, T+

e„, -r,	 lit  v.0
"scw* wo sCW/*	 C

(44.111)076)4- t ioX f./0"3) 40' IX" Xa78) n 292.3 K ( 1/4) 
T.F

(0(4.10 * ts•X4./10 t (PACT)

(b)  Ek4"Pi e hdirles vs 1.3 E 4. 14( 414 sumpft604 2.)

(AS), = ..,, c,,v ". .ra : (1)(4.►6) in "" - 0. 2 ogg g.7
ale,	 K

CA S)/.-- 1ft, cv, I., IT.L : 6-*)(4.11) 6 1,=1 . -0.1999 4 .F-I

	

Tu	 14 s 

Ce3s)c.pe, .. hi C. 1ft a z (0.I )(O.()) 1... e2. z 0. 0 0 +s-ty_fk:

	

li	 278
11 e...4 craws 4c e 4. or 1,c..... 4k e :7 s ft 1..., An efttr.p7 h..40.te lave

	

+ cr	 v- ---- (4S)1 4- 661\-t- 66S).►.0....i.•,..%.
.-: 0 .01 4-2. 1.52	 -.4 K

(C) Sines. 41. tre. (3 Pl.

4 s
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