[013U0) YSnoay)
UOI)BAIISUO)) ASTU



8161

thn—wm—ﬂﬂﬂm »£0m>0:6>0ﬂ UOﬁkm ahﬁOUk&m Jjo %hﬂmvmmnﬂﬂm Vv

UOpUOT O0osueL Ueg HI0X MON  SSHYd JINIAVIV

§139SNYOBSSBIA ‘010qX0,]
Ausdwo) o10qx0 ayy],
juawdo[aAa(] swajsig

KLoysulyg 'r) souBIg

"TO4LNOD HONOYH.L
NOLLVAYHASNOD
ADTUANH

WSINNIIIRWVA giersyzs v OYS ., O¢

8161 ‘lonuo)) ydnoxy uoneasssuo)) AS1aug ‘AAASNIHS *O SIONVH]
LL61

‘sw)sAg [ewlIayjoan) pue Ansiwey) ‘NOHVI ‘f 'V "M PUe SITTH [ 'V
LL6T

‘g)sep\ WOIJ S[ong ‘('SP2) NVIWTIIL 'V QIAV( PUB NOSYHANY T A¥dVT]

svxaJ ‘uopag
NOLNAA FSSH(L
JoLIaT
S9LISG [RUONIBUIAU] UY
INFWAOVNVYI ‘AD0TONHOHL ‘SA0dN0Ssad
IONIIFINIONT ANV FONHIDS ADAANH




L9
09
1S
6€

9¢
Y4
Ll
It

1y
xt

S30URI3JaY
lonuo) uonnjjod 1y D
mopity Suijjonuo) g
MO [an4 urjonuo) 'y

sSud)skQ jonuo) vonsnquo) 7 1axdeyd

SASSID0Ud NOISYIANOD ADYANA II LIvVd

S90UBIRJaY
31qis1aaall] ST Suioly
3]qISI9AaLI] S| I3jSUBI] JEOY
91qIs1aAa1l] ST SuIXijn

JI0M 9[qB[IBAY JO UONBAIISUOD)

<dun

uoneAldsuo) A31euy pue sonmeudpounsay], | 191dey)
NOILONAOYWINI [ Ldvd

sioquiig
EALIETR

S1U91U0))

T

7S [85-%)a

Sz ol

—~r

- swoISIEWIs,

VOIEWYV 40 SALVLS GILINA FHL NI dILNIYd

8-0591¥9-T1-0 NESI
£199-LL 129 bSSTEE91TL
RIS L R P R UA
151 mNm Em:&cmms..&usm‘_ucm— 1
.wouﬁ._&u.._ «n.u_s.aﬂwczm_n sapnpu|
B (sauas AF1auy)

*1043U02 Y3Nno1y) uoeAIasuUOod A313uy
3319 g ‘Asysuiys

BB uonedyqnd ui 3wdoge)s) ssasduo) jo Lisiqry

. Xas _>aZ. uopuo ‘peoy [8AQ 8T/¥T
aLT (NOANOT) "ONI ‘SSHAd JIWAAVOV
£q paysyqnd uouipg wopdury panuf)

£0001 IO MON ‘YIOX MIN ‘I0U9AY YL 11T
"ONI ‘SSFAYd DINAAVOV

“AHSITENd THL WOUd ONILIYM NI NOISSINYIJ

LNOHLIM ‘WILSAS TVATIYLIY ANV TDVUOLS NOILYWUONI
ANV HO ‘ONIQYO0DITY ‘AdODOLOHA DONIANTINI “TVOINVHOIW HO
DINOYLOT1A ‘SNVIW ANV Ad ¥O W04 ANV NI QALLIWSNVIL
¥O @4DNA0UJEY T8 AV NOILYOIIENd SIHL 40 L¥Vd ON
‘QIAYESTY SLHOIY TV

"ONJ ‘SS3YJ DIWEAVOY A€ ‘§L6] () LHOIMAJOD




1983

£le
60¢€
1209
6T
88¢

€8¢
LLT
89¢
09t
[4Y4

tiA

xapu]

Sa3U213JY
swa)sAg A31ouy Jejog
juauwadeue N DVAH

SwRISAS DVAH
JuswuoLIAUY 3[qe1IojWwo)) e Juluysq

<duA

Suwonipuo)-11y pue ‘Supenuap ‘Sunesy ¢ Jadey)d

SONIATING NI SWHLSAS ADYANT Al Luvd

S20U19JoY
~ sonbiuyas] 104099y A310ug
sanbruyos |, uonearasuo)-£A31aug
sjonuo) Anend-1onpoid
sojdoutld pue saa1392fqQ

<mdUnN

voge|siq  § rrdeyd

sHu0)

0S¢
£V
1474
(444
[4v4

01T
£0C
€6l
P81

081
CLY
91
LS1
94!

il
6¢1
o€l
yCl
el
601

LO1
66
06
6L
69

SI0UAIRJY

s19A1(J d11EqQRIPBUON]

93es() A81ouyg Surziwur
s12A1(] d11BQRIPY SNONUNUOD)
Suifiqg sneqelpy

<mdUn

spijoS jo 3ukiq

S30UI3J9Y
JuswaFeuRy WENS
sjonuo)) Anjend-1npoid
swaysA§ unerodeag

o]
d

v

uoneiodesy

SNOILVYAdO YHASNVIL-SSVIN Il LdVd

S30UAIDJIY
SW)SAS 191B M -PI[[IYD PUR ulIg
uoneladiljay weas

8urjoo) deag

uone1adLyay [eoluBYDIA

<mdUn

uoneR3LY

$90U213JaY
suone|jesu] Jossardwo)-ajdnny
uondl01d 3JIng

S[O1UOD) MO| pUE 2InSsald
sonsiisjoeIRy)) Jossaiduio))
uoissaxdwo)) jo soieulpoway ] ay

<dUau

SwISAS jonuo)) 1ossaidwio)

S0U2I3JoY
siueld Jaiog-aidnjny
sjonuo)) 12[log
S|01JU0)) I19pPEIH WED)S
S|01U0)) 2UIqIN] Wedls

<mun

Judwaseuey] Jueld weaxns

s)uu0))

L 1dey)

9 mdeyd

¢ Jdeyn

p sdeyd

¢ 1=dey)

A



X

“1a8euew pue ‘si0jerado ‘sioudisap sjued ayl jo yeyy Sureau yueld
ays jo Sulpuejsiapun ue sasinbar jued ay) soyojew AjPAndays jeY) WASAS
[o1u0d 2y} udIsap O "paaalyoe A[Ises jou si SIy) yng -oyije lojesado pue
Iaeuew jo uonoejsnes pue JYJIdp YY) 0} ‘2UO SB HIOM |[IM S[OJJUOD S
pue jue|d 2y} ‘a8el11eW pooS € U] ‘SPUBWISP PUE SUONORIAIUI S} ‘SUOHIBIIWY|
pue s3ul[iej s)t Jurpnoul ‘pajjonuod Juiaq ss3001d 3y} JO SINSLIIIBIBYD oY)
JO jJuaWIpOquUI3 UE S1 WIISAS [01UOD SANIYD JSOUW Y] "WIAY) Isn JOU [[im
s10je1ado ay) pue ‘A[100d wiojad [jim A3y} ‘Spaaul 31 jeym 10 suonouny jueld
ay) moy jo Suipuelsiapun 3111 Yim parjdde are sjonuods ayy jj ‘sojqeniea
jueld jueliodwt 1910 [013UOD 2A11D3YS JO [BOT SIY SASIYOE 0} 9¥B) ISNUI 3y
1By} sueaw Y3 ul s3] Jomsue sy ;uonesado jueld 03 yonuwt os 3)nqLIUd
123u13us [0JJU0D B UBD MOY USY) ‘3ANDLISAI Os st AZojouyss) [01u0d Ji

“jueld
Sy} ul [enpialpul 19Yjo Aue 1sowfe uey) s}sod Sunerado Fuionpas 03 atow
nquiuoo ued pue yuswdinba juerd poyuwy jo 1no uorpnpold srow 9zasnbs
ued 193uiFus |01u0d juaoyold ' ‘0B) U "MO[|B 0} W3S plnom K|iqis
-uodsai qof siy uey) suonerado jueld 1940 oun|Ur 2I0W ) SBY Joouidus
loxjuod Funoeld sy ‘y3nous £|ppo “jueld e jo uonerado |nyssaoons ay)
ur paosej swajqoid ayy jo yed Ljuo syussaxrdar 31 ‘sisa1e0 119y} Jo suontod
J]qeszis 10j SISIIUAIOS pue sivauidus Auewt patdnooo sey ymsand siyy oy
's19Y30 £q uaaid Ajueniqie jutod 195 SWOS WOI) |qRLIBA B JO UOLBIAIP 3Y)
Suziunuiw uo uonuale S} Pasnooy sey A50[0UYII) [01IUOD ‘K||BOLIOISIH

CIACHE |




jIomue SIy Joj uaueueed 097 pue iduosnuew ayy padAl oym
e[) ukjuejy jo djay oy 10§ uonewaidde sisous Aw ssaidxs aw 19
'921n0s31 ssappwny ‘Sunnjjoduou ‘s|qe[ieae siy)
Zuipnjout noyim 339[dwoo aq pnom AZ1aus uo j0oq Aep-juasaid oN Juiu
-uigaq Apeaje sjusuodwiod sjqesn jo uonpnpoid yym ‘Ajpider Suoueape si
uonezinn syt 10§ A3ojouyoa) sy ‘Aouryul syt ut y3noyy pue ‘spasu Juipjing
Suif[ddns ur 9101 10few ® Aejd ueo £8ious tejog ‘s|ony uo souspuadap
paziwiulw pue 110ju1od 0) [erjuasss a1e Junysi| [ednjeu pue Juijooo oueyds
-oune Jo asn iajeard—uoneneasss 9)9]dwios e spasu A[ojessdsop uSisop
Suipiing "s)uednooo 3y} 10§ 1IOJWIOISIP USAS JNq 9)SEM AJUO 10U SI Jjnsal
2y -soeds owes ay} ur djua.4mou0d pajenpuos A||esousd are ‘Suipeys pue
Bunysy ‘Surjood pue Suneay ‘s3uip|ing 20O UIBPOUI UL A1 SWISAS ISAY)
paziuedio pue pauue|d A[100d moy 5z1[ea1 01 FuiIsoUIFUS [1A10 10 2INO3IYDLE
ut 22139p & 21nbai jou sI0p I ‘I9jEMm JOY SSIWOP puB ‘FUIUOIIPU0d-11E
‘uonenuaa ‘yesy Surpiaoxd ur pswnsuod st A31ous s .uoneu ay3 Jo uontod
a3re| v ‘s3uip[ing ul asn AS1ous s9ss2IppE 0Oq Yyl Jo Med jse| AL
‘uonezin A319ud
ojul 9[qIHIdAUO0d A[3aa1ip st [oxuoo Ajenb-jonpoid pue ‘Jusjeainba-jiom e
sey uay) uoneredss 10 UONEBOYLING "9A31YOE 0} Yl1om saiinbar yoym ‘Auind
1123 ui say] uayy spnpoid oy Jo anjea [edulid ay] -[enbs usyjo si s1onposd
pauyal pue s)00)Spady mel JO JUAU0D ABIsus 9yl eyl wi ‘sordde urede
Mme| puooas ay) ‘arey ‘uoneoyund pue uoneredss 0) PajedO|[E SI SILIUYDL
pue sjue|d ss2001d ur pawinsuod A31ous 2y} JO ‘JSOUW JOU JI ‘Yonul ISNEd
-2q suoyeiado Iajsuen-sSeW 0] PIjOAP SI J0Oq Y} JO uonoas afie| v

1X ERTEIR |

‘syiun uonesaguyal pue siossardwod uo siadeyd
juanbasqns ay) ur Arsuiyoew Sunelol jo [0nuod ayy o) parjdde are sydeo
-u092 959y} uaym pasunouoid arout [[11S 1B SHYauq Y, [0IIUOD YIim PIjeld
-0sse A|[euLiou a)sem ay) noylim uononpoid Suluiejurew pue juswdinbs
Sunoajoad ur aansays A[enbs a1e 1ey) spoylauw [011u0d £q paoe|dal aq Jsnw
Suipua|q Aq Sunesyiadnsap pue suonjerado 31nssaid-1uelsuod S8 yons suoly
-ipesy paysiqelss Juo ‘sajdiounid asay)y Juifjdde jo sousanbasuod [einjeu
e ale juswogeuew jueld wea)s Auemonied pue [0JU0D UONSNQUWOD JO
SB3IE 9Y) Ul SUOIJEPUSWIWIOD2] S JOYINE S ] UONBNUNUO0D 119y} Fulziuiuiw
10 ‘Suneulwys ‘SUiploA® plemo] pajeanoul Sulwodaq pue ‘sadnoeid pue
swoysno asoy) Juiztugooax A} nowytp a[3I| 2A.Y p[NOYS Japeal ay) ‘| Jardeyd
Sunsagip 191y ‘AS1oua 9)sem ainjeu 1ey) Aq jeyl sadnoeld pue suiolsnd
uo Y31 SISEO mEB| PUOSSS Y} ‘YIOm I[QE[IBAB Ul SSO| Pu® A}|IQISIOAdLIL
Sunenbs £q ng - [05u0) y3noly) uonealasuo) ASioug,, 03 IINGLIUOD
01 a111| A[eaneiedwiod aaey pinom IOYIne 3Y) ‘me| puodas syl Jo s u
yiom pue A319u2 u2am1aq sdIysSUOIIB|L 3Y) JO JUDLLISSISSEAL B 10§ JOU 31 JI9M
. SolweuApoullay) JO mB| puOdas,, poolsiapun A|aiel pue paioudi-}jo ay)
0] UOHONPOJJUL Uk INOYIIm paurwexs A[Juadijajul aq jouued A3y} g jooq
SIY} JO JUOIJ210J 2y} 1B pade[d 2IB UOISIIAUOD ABI3Ud BUIA[OAUL $3853001]

"19]|as pue 13Anq
u29m19q sdiysuonE[al [BnjOBIIUOD UIAZ pue uFisap jueld uo sousnyul ue
aaey pnoys 1 Ajajew|n ‘swa)shs [013u0d Julalasuoo-A31aus JO uoneIuA
-oidwi 9y} aq [[1m 2andadsiad jo 110s siy) jo souanbasuoo 1s1y Syl Y
‘uonsSnquoo Aq pasesjal AS19ud 2y} Jo uoNBZI[IIN Y} SZIWIXew 0} dFesn
jeay jsuieSe yI1om }Jeys 10j puewsap ay) Juoue[eq O} usAl8 aq Os|e Isnu
uonelapisuo)) a8e103s ur papunoduti A315us pue sjany aisem Jo Kl[iqejieae
2y} yiim Suo[e ‘paulwexa 9q OS[E Isnuw AdUIIOLYS I3[10g “jlom I[qe[ieae S
JO yonuwi JO Wes)s oY) sqod dA[eA 31104y} ay)—iutodpue)s oreuApouriay)
B WOLJ PaJapISu0d 3q ISNUI uiqin} 3yl JO SONSLIAIdBIBYD Y] ‘[[BjHIoys
£31ous Suipuodw! Ino 0} A|qeINSESW poInqLIUOd M3l JO juiod molieu
® (ONg "S1auing ay) 0} {anj 10 aA|BA 3[1104Y1 auiqin} Yy jo uoneindiuew o}
peroinsal jou st jue(d 1omod e ul ainssaid Wea)s uigw JO [013UOD ‘UOHRIISO|L
ue sy -aouanyui Jo areyds Suiuopeoiq-1aas ue Juissedwioous ‘Inoy3noayy
pasn st 3daouod | swansks,, ay | "[011u02 ssao0id Jo utewop 3y} ul A[uowwod
10U s1alqns apnpoul 03 suozuoy siy spuedxa loyne ayl ‘Jooq sy} uj

*pajjouoo Sutaq ssazord
ay) jo Suipuejsiapun siy ySnoiyi—ASojouyss) [0nuod se pajdacoe Ajuow
-wod SI JBYM JO syu| ay} puoAaq aonoeld siy papuedxa sey 13suidua [o4)
-u03 ay) ‘asing sy} uj ‘sainpadotd Suneiado Suuaye 1o juswdinbe ssaooid
Suikjipout Jo juiod 3y} 0} UIAI—SISOD 20NPal 10 Ajanonpoid asealour 0}
moy uo 1ogeuew jueld ay) asiape 0] Ajuanbayj uodn paj[ed 3q ABw 3Y 3|01
® 4ons U ‘} Y}m pajerdosse [enpialpul sayjo Aue sdeyiad ueyy jueld ay)
noqe alow mouy Aew 129u1Sud jonuod e jeyl Juisudins jou uayy st 3|

ERLTEYR ] X




nun| Mo

uonjels oney

uonels seig

J3z1I91oRIRYD Jweulq

10}1e13ud3 uondun 4

10193138 Y31

Yo

L
T

jun ule|y
(31nssaid [enuaiayip) Janwsuel |

(34nssaud) youmg

(moy)
palunow-pieog *oijel ‘13}|01ju0;)

(aineaadway)
palunow-pleoq “13]jo1juo))

(1249) prnbiy)
pajunow £1|250] “13)]01)u0))

(110d pasoo Ajjewniou]
aajea Aem-221y |

uoneuep

onel yeay-oywads jo uondung
JuBISUOD ]

wng

Aisuaq

91IPT'E
1u210Y300 uosduwioy | —oanof

mnx sjoquig

OO O o©0o a0

AR AN B =

12piag m

Joudniay

1219WMoy duiqin |
1a1pwmoy onaude

HNJUdA 10 3[ZZON

JA[EA [JO-UOQ 10 pIOU3|OG

U
>
[
ki
L4
1
z

SI12ANO] [01110))

Jadwep jonuo)

aA[eA |01JU0D)

(A1eyideo) jeudis jonuoy —X—
(21309)9) [euB1s jonluoy — = — -~

(onewnsud) [eudis joxjuoy —HF—

ai8uy

Kouatoyyy

[BnualayIp |BtRd

ESIEETT g

sieay oywads jo oner ‘xapuy 3qqom
10398] UONBZIIDIORIRYD UWN|OD)
JUBISUOD ‘AJ[IIBIOA dALIR|OY

s ade o

uondely O
uondely [0

uonoely O

uonoesj 1yem “yydiam 1enosjo |y
anjea ‘awnjoa dyads ‘awnjop
KO0 A

]

1070e) uonesedsg

onel ‘Ayjiqeauey

peo]

aunssalg

150D
s030e) Anpiqissardwodsadng
MO} [BUOIIORI

Jamod *yiom

1odeA *MO[j JLJPWN|0A ‘WN[OA
U100 Jajsues-1eaH
armesadwa

Adonug

JUDIDY30D )B4 “JUBISUOD SBO)
Moy jeay ‘JeaHq

pueq |euonsodosd

paadg

MO Jejow ‘mOyj SSe

N

S2A0KKEDAEXN®w RST. s~ ER

Jaqunn
uonsod aaea *a|qeLiea pajeindiueiy
juBISuUO))

ainssaid [enualayip ‘peaH
uonesafadde jeuoneyaesd ‘yuesuo)
39BqPa3y “IUBISUOD ‘uondUNg

81L°C ‘uoneladq

lenualoyid

JUBJSUOD ‘150D

selq ‘JuBISUOD)

jueisuod ‘Juiuado aajep

mop xnyas ‘Ydus]
ueIsuO)
swn |esdaug
Adjeyiug
sed
Jo moy ssew “uied *Ayaead oyioads sen
ales pagj ‘molq
Kouady g
moy ey nsiq
10)08)
1013921103 “JUIIDLYI03 MO 183y dy10adg
moy 1onpoxd wonog
B3IE ‘MOPIIY

S[OqUIAS

T X &0 0T v X

Qua o

<@ O




NOILLONAJOU.LNI

Keja1 Kejop-awn | @ 10103(3s MO] n
10jeidaiug H (3unoengns pue 3ulppe) dwwng m
Y3 H 1019B11X3 1001-21ENnbg !

. jxeg

s[oquAis AIX



£

‘Qwodjam 3q p[nom 4,06 Jo s1mjeradwa) € 1e Jre ‘Aep Jajum plod B uQ "yiom
FuIop 10) $SI[ASN SI JUSWIUONAUD 3y JO Jey) 0} [enba [9A9] € e AS1ouyg
Jdnnjueq A813us,, 3q Ssa|ayI2uOU pinom am ‘AFI1saus jo
fuenb [enjoe Lue Fuiso| 1noylp JusWUOLIAUR INO J0 21njeiadUIa) 2Y) Asiel
0} A[uo A313u3 [943]-y31Y pa103s Ino || Juads 2ABY p|nom Ip 'S|ON) [ISSOJ Y}
Aq A315u3 Jo ases|a1 ay) 01 AJ1oexa Juipuodsariod 3218ap ' 0} ainjeradwa)
ur 9SBaIdUl P[NOMm JUSWUOIIAUS JY}—oZuryd JOU p|Nom YlIea (paje|osi)
3y} Jo 1u2u0d AZ19Ud JouU 3y ‘9OUO B WINQ O) [[B 219M ) J[ "UOIISNQUIOD
Aq poses|a1 aq Aew yorym ‘AF19us [9A3-y31y Jo Alojusaul ue sjuasaidal
swn uaald Aue Je Y113 U0 PaI1ols S|any [1SSOj 3y} JO ||V ‘(9oeds ojul sajeIpel
-91 A[9rewinin 11 yolym uns oY) Ulol) uonelpel sqlosqe 3 jey) Ul ‘Jou st |
YoIym) WaisAs pale[osI UB SB [11ed 9] JOPISUOY) "ULIO0) I[GESH B Ul SI 31 JO 3[31]
ySnoyjje ‘yuepunqe aynb st 1 108} u—A4jddns J0ys ur Jou st AIoud JBY) SI
Jamsue 9y | ;A|ddns 1i0ys ul aq 1 Ued UaY] MOY ‘IS0 Jaa3u st AF19us 2ouIg
"JB3Y 01Ul J[qI113AUOD [{B SI SUIISAS [BOIUBYOIWL
pue ‘[eo11309]9 ‘onewnoud ‘o1neipAy Aq pases[al AS1aus 2y} Jey) paysi|qeIsd
9y sny] ‘siseq aaneyuenb B uo ‘sy00|q uoll usamjaq uoiduly Aq pue ‘sed
passaidwod e Fui[ood Aq “uarind o111o9)a ue Aq ‘Juiuins £q [9ssaa paje[nsul
Ue ul Jajem Jeay 03 9|qe sem Jnof “J °f IswisAyd sy "paalasuod Kjjeinjeu st
A319us waysAs paje[ost Aue ul 1eY) sn s|[9) sorupudpowiayl Jo mp) 184y 3y

UOI}BAIISUO)) ASIdU
puUe SOTeUAPOULIdY ],

xsydey)




3[IYM U ssa1d w0 0) pasn Sem SE JIOM JO JUNOWE dUIes 3y} A}oexa aonpoid
ued 31els [ewdo s) 01 sed ayy jo uoisuedxa ‘sso| 1BAY IO UOIDLI INOYNM
“a1 "10ap1ad st wislsAs ayy §1 'sed ay) jo armjeraduia) pue ainssaid ayy asies
ued Jossaidwods ayy 01 pardde jiopy ‘sed [espr ue uo Surnoe 1ossasrdwod
|eap! ue sl ssao0u1d s[qisioaal e jo ajduwexa uy "ssavold ajqis.aaa. e s ‘a1e)s
|euidiio sy 01 Juruingal AQ iom jo junowe swes ay) 2onpoid ued yaym
pue “jiom paijdde Aq pa3ueyo si pimy e jo 218IS 2y} yoym ul ssevoud y

$3SSIN01J IQISISAIY PuE IO\ d[qe[leAy [

‘ws]qoid syl Fuiuyap 03 susinbaisaid st Louaroyye
-ul Jlweudpowsayl Jo 3daouods ay) jo Juipueisiapun ue jng "padnpal aq
ued a1ow Auew pue ‘I1aY)a80)[e PapIOAE 2q UED SISSO| 9531} JO WO "Ied ©
|011U0D 0) pasn aIe sIN}eIQ SE ‘P3[[01JUOD 3q 0} WIAY) MO[|B O] JUDIDLYaUl Spewt
Kjasodind aie sassaooid Auew “)08) U] 2)gpploap U)X AUIOS 0} 2B JUADYD
-ul Ajjualayul 918 yoiym sassaoold “0)a ‘uoijesliqe) [njates Aq poaziwiuiw
9q Ajuo ued suonejwil [edsiyd syl 3[iYa\ 10U IIB SIYI0 IIYM JUIIDLYD
K1aa A[|eona103y) a1k $9ssadoid wOS Ing °UOIDLY SB UYons SuolBuwl|
JeatsAyd 03 19a(qns a1e 53s59201d [V "}I0M 24135U0D A1)} £[9A1103J2 MOY O SB
palen[eAd aq OS[e ABUI PI}IIAUOD IO pasn s ASIdud uldIaym $assanoad ay]
‘A319u3 9A195U0D A[3)RWN[N PUE ‘SN 1{3Y) I)BI0||8 A[JUIIOLYS 210U
few am “jIom 3[qe[iBAR 1I19Y) JO SIseq 2y} uo A31oud jo saoinos FurySiom
&g -yuswdinba o1u01193|3 Jamod 01 0 ‘siojowl alp 03 pasn Ajqeyyold
a10u st AJ1911199[F JUSIUOD HIOoMm SH UL SSO] %,00] ul S} nsal suoje Juneay 1o)
£1191119313 Jo asn 2y} Ing Ju2NU0 A812u3 S31 JO Y Gt St 9|94 jueld 1omod 2y) u
Yolym ‘JuUalu0d JIom S)I JO SSO| Ul S} nsal duofe uneay 10 [an) Jo asn 3y |
‘sjuswialinbar Suneay 119Y) Ajsnes o) pasu pjnom
SoWoY Y] SB [an) Yonul se sawi) 22143 Aj1eau swnsuod jsnw jueld 1amod ay)
18Y) ul ‘dO[2A3p p|NOM UOIJBN)IS ISI0M JEJ B ‘A[|€DL1103]9 PIJLal) a1am Sowioy
3yl J1 Ing "paAes 3q p[nod [an) Jo junowe judjeainbs ue ‘Kyunwuwiod ayy ul
sawoy jeay 03 pasn alam jueld 1omod a2y wol) jeay 2)sEM U] | 'SSO| 1BIY SE
s3uipunolins 2y} 0] £313ud Jo jJunowe uread e Sundafal a1e saOUIPISAL 2Y)
‘Quil) awes ay) 1y ‘sduipunotins ay} 03 pajoalar Juiaq 1sa1 2y ‘£31011393]9 0}
9]q1110AU0I SI [an) $11 ul A312u3 3y Jo Y,6¢ Inoqe Kjuo ‘Jue|d Jomod ay) ur 994>
piny 3y} Jo ainjeu ay) g |10 Y)lm pIJeay 2q Os[e AJUNUILIOD 3Y) ul SAWoy
ay) 197 “Anunwwod £qlesu B 0) £3o1os)d Suipuss ‘10 Yym pasy jueld
Jamod e I9pISU0D “Y10m 3|qe[ieat Fuialasuod Jo 1daouod ay) ajexisn|ji o]
}IOMm 0] 9[qI1IAAUOD A[1D21IP 216 YoIym
‘A313u3 [EJIUBYDSW 1O [BOLII09[ 0) patedwod 2q ued A3yl yoiym £Qq iom
J|qejleAr 113y} I anjeA 113Y) JO 2INSLIW I8 Y "9)BdIPUI p|nOom suofe Ad|eyjud
119y} uBY) J[qenjeA 2I0W yonuwl usyl aie sainjeradwa) pajeasjd Sulaey
syonpoid uonsnquod 3ulpalf sjany pue ainjeladuia) pajeas|d je spinj.g

S HI0A) JGB{IEAY JO UOHEBAIISUO) 'V

“WE)S ISNBYXI-2UlqIn) 10 Id)em pajeay
-1g|0S SB Uons ‘ylom 3[qe|iear 33| Sururejuod spiny Juisn paysijdwosoe
9q ued Juneay awoy ‘A[aSIAUO)) “H.LOM 2/qDJIDAV S11 JO SN 1S3Q IYBUl UBd
Yo1ym $3553001d 350Y3 10] PaAlasal 1nq ‘saWOY JB3Y O} Pasn aq jou p[noys sed
|any ‘Appuanbasuo) -suiqiny e aAlp 01 ysnous y3siy jou st arnjeradwd) s
SWoY B JBaY Ued 4,07[ 1B 1B J[Iym {3WOY B JB3Y 10 JUlgINn) B ALIP O] pasn
3q ueod sed [an 'STUIPUNOLINS $)1 0] 3A1JR[31 AI5UD Jau SUIES JU) UIBIUOD O)
yuatoyns st Aynuenb sit y3noy) uaas piny 131009 B wolj uey) (ureals “3-9) piny
10y AI9A B JO SSBW U3AIZ B UI01) PIJORIIX3 3q UBD YIOMm JO JUNOWe 1918213 vy

'$$9201d 3y Jo Aduaidiya srweudpouriayly ayy  (q)
pue ‘piny ay) Jo sajeIs [Buy pue [eniur ay) ()

:uo Surpuadap ‘919£o 239|dwos e uy
3 40Mm 03Ul 3|q1119AU0D SI piny & ul A31aud 183y 2y Jo uontod e A[uQ ajqissod
JOU SI 9813431 3} J[IYym “)BIY Ojul £]213|dWOd PalIaAuO0d 3q UBD )1 ISNBIAQ
wioj 1ouadns ay) SI JI0A “}IOM PUB 1BIY ISULIO) Om] UL [nJasn st AZ1augy

NIOM TTAVIIVAV 4O NOLLVAYASNOD 'V

‘Aijiqejieae pue Kdosjua jo sydoouod ay) Suronpoijur £q
paredaidde 2q 1saq ued sdiysuone|al asay] [9A3] A313ud 1amO] B 0} Jay3iy
B WI0J1) SSBUI 10/pue 183y Jo moy 3y} Aq payoeoidde aq Ajuo ued winuqiinba
1By} SI UOLIBJIWI] SIY} JOJ UOSEAI 3y | "(P211oAUOOUN UBWAI [|IM 1B [enpIsal
JWos “2°1) $5200.d J1[945 B Ul YI0m OJUI PIlIAU0D £|919|dWw0d 2q jJoulEd JBaYy
1BY) SAIBIS sonupulpoutiayl fo mv) puodas ayj ynoyip Apaneredwods si
3519A31 3Y) “1B3Y Ojul A|aAliB)UBND Y10M 110AUOD 0] 3|qE Sem INO[ JIYA

‘Juswasosdulr $3t 01 Aem oY) pes| ued Yotym ‘paululiaep
3q Aew A31oud jey) Sulwnsuod ssa00id 3 Jo AOUIOYD Y] “ISAOAION
*A312u0 JO [9A9] puUB WIO) U3AIT AUB JO SSaUlNJIsN AY) Jjenjead 03 d[qissod st
W sonuvuipouriayy Jo sy puodas ay Julk|dde g “soiueudpoutiay) st 1ojeul
-WOUSP UOWWOD SIY | 1102 UOIBAIISUOD Ino Ajijuenb 0} ajqeaisap si “033
‘UOIBIPEI 1B|OS ‘WEd)s ‘A11011193]9 ‘sjanj—AZI1aud Jo sul1ojf [[e Suljejal 10jeul
~WOUIP UOUILWOD B 19 A "BLISILID 10O JO jsoul Ajsijes Ael A3o[oulwia) siy) pue
JUOIJBAIISUOD [3N],, 10] 3ALI)S PINOD 3| '110Y2 [BUOLBU INO O) [njSulueaw
aq 01 st 3 jt payienb aq 03 spasu  uonealdsuod A310ud,, WLId) 3y} udy |

‘an|BA 3] SBY Pud|q 3Y) pue 1941930) Way) X
1nq ‘3ulysem 10 [njasn st 4,071 1€ 13)em 10y I[IYm ‘UOIIBIdF1IDI 10J [ryasn
SI J.0p 1B JaJem paf|1yD) "JUSLIUOIIAUS 3} JO JeY) O} 2alje|al (2injesadwa))
[9A9] s1 AQ paulwialep uay) st A31oud Jo uiioj Ienonded e Jo anjea ayJ
‘JUSWIUOIIAUS 3Y) Ylim wniqijinba s)1 Jo asnedaq *$s3jasn aq pjnom Iie dules
JBy) ‘Aep Jowwns J0Y B UO 19A ‘¥ Ylm S3WOY JNO JBay Pjnod am Isnesaq

uonEALdsuL)) A31aug pue sdiweuipowadyy ‘| v




omueufpouriay} sjt jo ejep Je[nqel Suisn spew 5q UBD YIOM I[QE[IBAER
JO sajewINs? 10BX9 210w ‘paraiunoous si suedoid 1o wedls se yons ping
Sunjiom [B31 B USYM 12 ‘I9[10Q E JBIY ‘SUIQIN] B SALID O) PIsn 3Ie yoiym
uonsnquod jo sponpoid sy ul Y1om J[QE[IBAE ) SUITBUISS Ul [1Yasn }sOWw aq
111 1] yIom ss3] 9onpoad [|im sass3ooid [eal pue spiny |eal ||y surSus jeay
9[qisiaaal & 0] porjdde ‘ainssaid jueisuod je seS [espr ue woij s[qeUIRIIR
J10M JO junowe wnwgxpwr 3y) sjuasaidal saIno siy) jeys aziuSoday
"T'1 91 ur usAIB st (Y,07S) 4,09 1B JUSWUONAUA UB 3A0QE PINY
104 23 jo 2ouaIayip ainjeradwa) jo uonouny e se (0[°[) by 031 uonnjos ay .

(orn oL D)L+ 1 =HY /"M

'HV— 01’4 Jo onel 3] SB 3}I10Mm Ojul 1B3Y JO UOISISAUOD WNWIXBW
18211310343 3y} uluIalap 03 a[qissod s1 11 (6'[) pue (9°1) (s°1) Suiuiquiod g

1

L a L oa_ 't M

. U ==") ") =%
61) 5, 1D 1p 2o \%

S& paajos st (1) by
(81) LpD ="0p

uUIg

. L o(_u
wn w5, | = v

{(z'1) "bg Jo [e18a1u1 2y s Jusw
-uodiaua ayy jo aunjeradwa) ayy 01 uijooo ui sed ay3 £q 1s0] Adonjus oy
-ainssaid (ouaydsowne) Jueisuoo je sed ayj jo Kyoedes yeay oy st ‘9 aroym
(9'1) (‘L-°1D=Hv
uay) *° 7 1B JUSWUOLAUD BY) YHM WnL
-quinbs ojur Surwos ‘Adieyiua sit || dn saa18 sed ay) ] -31nje1adwoa) Jo dued
-yrugis oYy ayenisn([i 03 padojaadp 2q UEBD JUSWUOIAUD Y) IA0QE PIIBAI[3
' 1 aanjeradwo) s)1 jo uonjouny e se sed 109p1ad € Ul yIoMm s|qejiea. oy

s HV ="Sv°L ="

:piny ay3 ur a3ueyo Adonyua ayj jo
uonoduny e se y10m 3[qe[iear ay1 sp[aik (I°1) owut (°[) pue (¢'1) Sunninsqng
D) °L/"0— =°1/°0="sv

1))
‘p3qLosqe 183y JO Junowe ay3 yiim A[102.1p salrea Adosjus ut asearsur sy <°
aInjeladwa) 9IN[OSQR JUBISUOD B IABY O PILUINSSE SI JUSWUOIIAUS Y ISNBIIY

L Y10\ DYE(IBAY JO UOYBAIISUO) 'Y

(€1) 0="°v+¥%y

1013z [€10] S3FUBYD PIUIqUIOD 115Y) ‘210J01aY | “JUBISUOD SI JUSWUOIIAUD
3y} pue ping Juryiom ay) yloq Fuipnpour wasAs oy jo Adonud ay} ‘ssaooad
9[qis1aaal [aind e u] “A[snonunuod safueys pmy ay) Jo ; aimyeiaduie)
JN[Osqe 3y} ISNBIIq WLIO) [enudIayIp ul passaidxs st diysuoneppr siyy

(4] 'sp 1L ="0p

:sa0819pun piny 2yl yaiym afueys Kdoijus oy 03
paje[al st 1eay se dn uaai3 aq )snw yoiym AF13Ud jO JUNOWE WNWIUIW 3y |

"JB3Y SE JUIWUO0IIAUI Y3 01 PA1dalal 3q A|31RWINiN
ISNUW JOPULBWL DYI—4I0M 0 I|QIII2AUOD SI PINY 10y & ul A315u0 oy Jo 11ed AjuQ  *3°1 “Siy

21'2H
PNl p103
°L o
JUBWUOIIAUD O ==
payoelas jpay V]
NIOM - ———

M

PN} 4oH

"2A11e39U S1 31 AQ pasea|al jeay
sealaym aanisod st piny e £q SuOp y10m ‘uonuaAu0d Ag -aanisod ‘19ej Ui ‘st
HV— 1eq1 yons ‘Ad[eyjua ut uoyonpai e saof1apun piny ay3 jeyy aziugooay

(I HV -0 ="m

M £q pajuasaidar y10m wnwixeus ay) yim ‘35 se paynuapl
S1 9]qiszaaal st ssaooad ayj ji paroafar st Jey) Jeay Jo junowre ay] -ssaooid
2]q1s42a3. & UL PIAIIYIE 2q [[Im )Els Ul aFuryd usAId Aue I0j UOISISAUOD
winilxow 9y3 ng “j}Iom ojul piny joy 3yl ul A319u9 2y} JO [[B 1I9AUOD 0]
sjqissoduut Kjjeonaioays st 3] *1'1 “Fi4 ur umoys suiSus Jesy ay) Jopisuoy)
91151243111 a1e ‘aInjeu Aq ‘Yorym sassaoold asoyy Ajiuapr o3 sjqissod aq
1114 31 j1om pue jeay Funelal sideouos sruruApouriay) ay3 01 uonINpPoOIUL
UB ISV 3]qis42a2.44k A])pI1j2.102y] 31€ I9JSUBL) BIY PUB OYLO ue yInoiy)
uoisuedxa jo suonerado Y | “pa4aa0rad si 106 ou 91e3s [euISLIO S)1 0] Pajo0d
pue 2040 ue yInoiyy papuedxs peaisur st sed passardwos syl i Ing
"2)q1s4202.4 A)1pI112.402Y7 1SBI] IR SI
$53001d uorsuedxa-uoissarduros sy ‘parjdde uey) paianoosal 3uraq y1om ss9]
ut 3[nsar ‘eoroeid Ul ‘q[im AJ[ESPIUOU PINY PUE SISSO| 1BSY PUB [BUOHOLI)

uoyeArdsuo)) Adiaug pue syiweudpoutsdyy | 9



3q Uued I5PIO 3y} JO ISOW ‘I2A3MOH “[IYPUB| B UL SLIQIP 1Y Y}im PaxIw
ST [B32W 91 J1 150] A[2113U2 ST 19pJO 1BY] 210 2y WOYj Pawio) 3ureq ur 1aplo
USAIS SEM WINUIWLN[E Y] "UOIIPUOD JUIW O } UIN}31 0] Pasn aq Jsnu A3Iaud
[eui31I0 3y} Jo uonoely [[ewWs & AUo ‘pajokoal st deios sy | 1so| SI |[ejoW 2y}
Surwioj ojur 1nd Y10 [B5L1109]2 Y3 ‘paLINg 10 papiedsip Adwis si (sued se
yons) wnuiwnie deos jj "ssa001d 5114013933 UE Ul 310 S} WOLJ SPBW SI WNU
-lunfe ‘o|durexa 10, “£[qis1a4a1 pasn a1 s)onpoad 113y) sB pue *A)|IqISIanal
yoeoidde A3y} se AJUaIOLJD 1SOW [y aSTL [[Im $3$3001d 3SIY | “SSA[IUNOD 218
sa[durexa syi—3uiream ‘uonestiqe) ‘Surunu ‘uruya ‘sisayjuis ‘aInynouige
‘uonoNNsu0s—I12p10 FuLi01s3l 10 Funeals ul papuadxa si |any Ino Jo Yonp
"30rdS 01Ul PAINQLISIP SI UNS
a1 wolj A313u3 2y} SB 35BIIDUL O) SINUNUOD P[10M a3 Jo Ado1jua ay | aoeds
Ojul pajeIpeIal 9q WIN) Ul pUe ‘uns 3y} WOJj 3UI0J ||IM PUB WOolj swed AF1oua
no [je Aewnn og "A315us Jejos U0 Buimelp (J91JBW 3|qeIaTaa) SuIaisks
Buiar] £q opew 21am pPoom puE ‘[I0 ‘|EOD SB YINS S[aNy JO $IAIASAI INQ)
‘Jeay pue j1om yioq se A312us pue |1y ‘ueld e sannbai a130q & Funonnsuoo
-31 10 Funonnsuo) "ss001d 2[qIsIaAalll [eInjeu B sjuasaidal JaIyosiw 1o
1uapiooe £q uaxjolq 9110q y ‘Ado1us sonpar 0) papasu are aousdifjajur pue
A310u2 Ylog ‘ssouwopuel jo Jno 19p1o Funeals swaysks Juial] jo sojdurexs
31 “9)seM puE ‘duoq ‘enssy ojul sjewiue Aq pelsadip A|jusnbasqns st yoym
‘leLlBW 9[qEIaZaA Ojul IPIXOIP UOQIED puE 1ajem JO sisayiuksojoyd oy
"19p10 03 Jap1osip wolj urpaadoid jo sjqedes ale swaysAs Suial] K|uQ ‘pliom
ay) jo Adomus ayy Fuiseaiour ‘a|qisionaLll [[B a1 $Issaoold 3say "lapio
-SIp pue uonnqLISIp Wopuel p1eMO} pud) swalshs [eorsAyd je—asodwoosp
PUE 3p0110d s[ed)ew ‘adedss siodea ‘|IYumop smoy 1ajem ||y sKajjea
‘liej sutelunojy -ajeiqiinba 01 Aouspud) |einjRU B daRYy SWoISAS |eatsAyq
‘PlIom [eoisAyd oy ur 19pIOSIp JO ainseal B parapisuod osje st Adonug

npaosi(q pue Adonuy ¢

“Aniqisiaaaaat s) Surziwuiw 3ousy ‘ssasold Aue ur asealoul
£domnua sy) Suiziwuiw ul $)SISU0D 210§010Y) 310 J|qR[IBAE JO UOIJBAI3SUO))
"Adoxjua waysAs u asealdoul e se paynuenb aq uay) UBD UONDLI JO 09Yd ayL

w1 SVeL=m~-"Mm

:waIsAs ay) Jo Adonjua ayy ur aseatour
1au ay3 0 [euontodoid A[3oalp s1 yiom d[qejieAe ul ssof 3y} A[yusnbasuon

(€11) HV=°%v°1—=m

Jjusw
-uoIIAUD 3y} Aq paured Adoxjua ay3 JO UONIUN) B SI PAISAISP JIOM Y1 PUE

6 HI0AA IYE|IEAY JO UOPEBAIISUOY) ‘Y

rn 0<¥V+°v=gvy

:§ Adonus wasAs ut sseatour 1ou & Fuiaig ‘prny ay)

Jo Ado1jua ay3 uey; s1ow psfueyd sey JuswuonAus ay) Jo Adonua ay) Jey)

sorea1put 9 saoqe ¢ ur asealout 3y} 210§a1aY ] "9181S Jo A)iadoid B st Ado1jua

wies a3y} os[e st piny ay1 £q 1s0] Adosjua ay3 ‘A[qIs1aaa1 pajerado auidus
183y 2y} Udym se Jules ay} i PINY 2yl JO SI)BIS [BUY PUE [BNIUL 3] J]

"JBay 9|qISI9ADL PUB JIOM I[QR[IEAR

10j payninsqns 13y pue yiom [enoe yum (1°1) *bg Jo juswayersar e s1 siy

(o HV—-0=mM
ping ay) jo ylom 3|qe[ieae ay) uey)

$s3] St ouiBus 3y} Aq PaIdAlap YIOM [BNIOE By} UIY] "JB3Y OJUI HIOM JJeys
SH2AUO0D Aqis1aAa1d1 dutdus B3y 9yl Jo sued [eslueyoaw ay) Ul UOIIOLI |

K)p1qis1943.1] Jo aansedpy] e se Adonuy 7

'$82001d a1 Jo spaau ayy 03 KyjIqe|ieAr
S} YoreW 01 se Aem B YONS Ul PI)ROO][e S ASIoud usym paadIyoe 9q A|uo ues
Kouaioyys juerd wnwixepy "sadinos A§1aua (sameradwan-ysiy “a'1) [aa]-ySiy
0} 9|qeudisse anjea 2y} saquOsIp AjIea)p '] “Jig ‘ssoeyiauon ‘sanradoid

‘4,09 & JuswuoiAu3 ue 0 3u1jo0d ut
Se3 [EOP! UE WOJ) PAI2A0DIL 3Q UED JEY} YIOM WNIWIXBW 3Y) SIGUISIP JAIND SIYL. 7] g

4, ‘01-) yuswuoiiaua
9A0QD UOIIDAY)E 3uNjDIadWa)

000t 0008 0002 000! 0
" : : .
B
£
402 2
2
o
5
E
H
=
niom 1ov o=
I
h-d
>
o
3
baH dos 2
4 o8

uo1jBAIasu0)) A31ouy pue sojwBuApoutdy| 8




811 4% =1

IaImIXIu 3y} Jo sjow [8303 ayy Aq pardnnw uoroely
fow si sjenba ‘' juouodwod yoes jo S[OW jo IoqUINU Y} ‘SIOULIAYRIN]

wrn asx|_x5z|g=_§iN%uw

S9A13 UYoiym
(99 d'x ='d

JInsqns Kewr am uay ]
'd amssaid [e30} 03 ainssaid [ensed sy jo oner oy st jusuodwod Yoes Jo 'x
uondRyy [oW 9 ‘aInixIw sed-[eapr ue uj 7 jusuodwos jo anssaid [enied
sy 'd pue “ueisuod sed oY) y ‘armesadwsa) smjosqe oY) J 1 jusuoduiod
Ioj arnssoxd JueIsuod Je 183y Syroads ay1 “9 ‘armyxnw u 7 jJusuodwos Kue jo
sjow oy} * ‘amixIu jo sjowr ay3 J ‘axixiw jo jowr 1ad Kdoxyua oy st § s19yMm

(sT71) (dury — ssgufwﬂnm

se sased [eap! jo anjxiw e jo Adonus ayy saa1d (1) ySiqua

amxipA & Jo Adonuy ayy, |

‘FJuixtwr Jo Adonyus
Y3 WOJJ PaUIULIaIap 3 ABW YIOM UL SSO] SIY ], "PAUIIUOD JIE SuoljIsodwod
uaIaYIp SulARY SPINY I9AUSYM IS0 A[aAneIUEND ST Y10Mm ULY) ‘UONEIRdS
' 9jew 0] pannbar st y1om j] Surxiw st uoneredss jo sisayIuER YL
‘aN[BA JBY) UIBIQO O] PIPastl Sl
£81ous pue ‘vonisodwod sy ur sapisar usyy jonpoid YoES JO INJBA JISULIUL
sy, ‘uoneredas oy} Ijew 01 papasu sI AF1oud 194 ‘pagy oy ueyy AJ1ous
s10Ww ou ureuod spnpoid pauyal oy, ‘eIS SWES Sy} JB 9ARI| PUB 19U
A[rewmin syonpoid peuyar oy pue pssj mel Sy ‘SHUN UONEB[HSIP ISOW
uf ‘spinbij a[ne[oa Ajund pue ajeredas 03 A[9AIsuLIXa pasn sI uone[usig
“j1om saxmbar
—uoneredas—sisaginue st [Iym YIom ou saonpoid 31 JeY) UI SNOIAQO 3G
PINOYS 9[qISISALI ST JUIXIW 1By ] "ITE )M Wni[2Y JO FUIXIW aY3—Ppunos ay)
03 3InqIIUod AJIIEssadaU Jou $30p Yoiym aoeld Funye) sseooxd 2]qIsIonaLn
PUOOSS € SI 21913 194 "SeS Jo ases|al oy Sutkuedwosoe punos a1y £q pa[eaaal
st $52001d sIy3 Jo InjBU J[qISIoAAIN oy, ‘sadeosa wnay 2y pue parnjound
SI UOO[[Bq QY[ “Ile 3y} ul SUISU ‘Wnl[ay Yim PI[[y UOO[[Eq B 2InIoLg

ATAISTHATYAL SI ONIXIN 9

It 1qis1and.uy S| upxypy g

§
=
g

il

i

I LR Y S

“Alreonewsy1ew passaxdxa j10m 3[qe[IeA. Ul ssO] 2y} 2dusy pue Adonus ur
3SE2IOUI 3} YA ‘MO[3q PaquIdsap A|[enplAlpui st suorjerado asay) Jo yoeq

"S20IASP 2A1SISaI YSnoay) spiny jo moy  (£)

qeay jo 1gjsueny  (7)
‘sarnjeradua) 1o suomisodwos jualayip Suiaey spiny jo Suixtur  (7)

:satnsnput ss3001d ay) ut punoj suonerado S[qISISASLIL JO SISSBIO [BI15UaT 3311
9I% 219U "3[qISIAAALI UDY) 21 }IOom Fulop Inoyum wnLqiinba yoeoidde
yorym sassaooid ||y "waishs ayy jo Adonuo oYy soznwixew (wnuqimbsa)
Japlosip 219]dwoo 03 19p10 wolj aFueyd sy ‘aouadiEIul Funjoe| swasAs
[€ JO JISLIa10RIBYD SI 310M FUIOP INOYIIM [9AS] UOWIIOD B Y335 0} Aouspus)
SIYL oM 3urop jnoyum |[e—pus|q 01 pud} spiny pue ‘odesss 01 pua)
siodea ‘[[ej 0} pua} SAIPOq PaleA]d ‘Pased|al USY A “IAYI0 YIRS Y)im 1RINUI
031 d]qeun 3I0JaIAY} pue paje[os! SPINY PUE SAPOQ SBY 3)BIS PIIPIO UY
'saseatour 0y — Vg se
SAIND }40M-3)qD]|1DaD ) WOIj 10W 11edp 0 PUA] [[IM JAIND YLOM-]DNIID UR
1ey yons ‘3010) FuraLp ym paseasour Adosjus Juisearour £q 150 yiom ay)
JINSal B S "3010J FUIALIP PISBAIOUL Y31M ISBIIDUT YOIYM JO [[B ‘SIT[IQISIFAILII
a1e ss2001d [ea1 Aue Yim PaIBIDOSSY °ss2001d 9]QISIOASI B SIQLIOSIP IAIND
siy1 (L — *.1) 010] SwALp ym pesealour sed joap1ed B Ul ylom S[qefieAs
Jo a3ejuasiad oy jeyy sajeotpur '] Sig S[IYAL '2010§ FUIALIP M A[309IIp
sauea osfe Ajiiqiszaaalll ‘Apusnbasuoo (2010) SuALIP UM saseasoul djel
‘30UB)SISAI USAIT B 1O 3181 UM SISBAIOUI AJ[IQISIOASIII ‘USN0) SIY) Ag
"91el1 013Z Je pazvoid osje 1snw £33 ‘[eapt aq A[uo jou
Isnwr sassa001d 9|qisIaaal A|n1y ‘20usy ‘uorjour adnpoid 03 2010j FulALIp ou
3q pInom 312y3 ‘uolidLy Jo dudsqe Yy ul usay ‘uaddey jouues 3 jey) mouy
am Inq—ajqIsIaaar A[239[dwoa s ss3001d oy ‘souelstp [enba ue jySrom enba
ue sYI| I JI -9]qisioadun A@3sdwos st ssavoad ayy “os ‘Sunnjoeyy ‘punos
‘Teay se pajedissip AB1oud sy yum ‘A[3a1) sjfej ¥ J| “AS12ua [enuajod ur ssof si
WIO1j PAIA0DAI ST jI0om Yonwr moy 03 uonrodord ur Ajqisianar sjiey Apoq v
"9[qIs1aA2.LII A1919]dwod s1 ssanoxd
3y} ‘moy 1ey) Aq pajorlyxa S1 Y10Mm ou JI Jng “yiom pardde Aq—iaed ur Ises)
Je—Pp3sIaAA1 3q UBD MOY Y} UIY] ‘MO TBY) WO} PIIIA0IAI SI YIOM J] “[3AT]
1omo] & 01 1ayS1y & wolf spaaoold skem[e MO[J "DqISIOAIIIl SI PIISA0II
jou st j1om yorym ut A31ud jo ainjipuadxs AISAF “IOPIOSIP OJUI 19PIO
woyj dis 2y} pue ‘[[ej 331 Y3 Aq PaziIaloeIRYD 1€ $3553001d I[QISIAAILI]

$3553201 A[qISIA] Swkynusp] p
"SISBQ 9pIMPIOM
e uo pansind aq jsnw pue ‘janj Jo sannuenb agny sAes ueo sIy) se yons
sHoY° Furphooy ruonMINSU03I 10 [elow pasn oy} Fuiuimal Aq paurelal

uopeALasuo)) A313ug pue sduweulpoussayy | 01




uonsoduwIod JUIIAYIP € JO [RLINBW YIIM PIXIW oq Aew jlun 9[Suls & woy
1onpoid ayy 10 “Ayund 112y) a3e1sA® 07 spun [afjered om) woiy spnpoid jo
Furxrw ay) st Liqssod puooss v ‘jonpoid payund (1940 ue jo uoryisodwos
ay jsufpe 03 31un ayy ssed4Aq 03 pamojje aq ued [eL1sew pauyal Affented 1o
mey ‘sdem Jo Isquunu e ut jiun suoneredss e ur paonoerd aq Kew Suixiy
‘uoneoyroads uaaId e 1o A[19eX2 03 I9pI0
ur sponpoid amdispun pue aindisao xrw 03 uoneidwal e st a19y) ‘Apuanb
-asu0)) "9[qejoipaid pue aaisuodsar st Jurxiw £q [o13u0d Lyijenb “senuod £g
(7) 1013u00 Suraoidun ur papuadxs usaq sey 310ys yonu Jey) yons ‘asuodsal
ur SAE[ap 21943 $3sMEO SONOEdED [BUIAW JO UOHNALISIP SYL INOYJIP
S1 ‘soue[eq AF1ous 1o/pue [eldjew s} Sunsnlpe Aq ‘uonequsip se yons
ssa001d uoneredas e Fuiaes] sjonpoid jo uonisodwos ayl Surjonuo))

fonuo) Ayen) 10) Surxyy 7

[4vi3r4 01 98¢°1 4
96’1 L 6601 €
6091 S £69°0 [4
up ' {— u xoup T~ u

sauxiA Judsuodwodnngl
(1ejownnby) f0) 'x uylxg
uo[pduN Y} 10§ SINJBA WNUIIXEIA] 3Y |,

T1aqel

'sjuduodurod (] 03 dn SIINIXTW JOJ S3N|BA 3S3Y] SISI| 7°] S[QEL "SAIMIXT
Iejounnba ur smd0 yowgm “xup’x’{— uonounj oy3 jO SN[EA WNWIXBW
ayy Suiarasqo Aq pajewaidde oq ues sjusuodwod [eUONIPPER JO $10919
) ‘SSA[AYIDUON] "WOPI2) JO $321F0p AuBW JIOY) JO ISNEOSQ WS)sAs A1euiq
e se A[ised se A[[eorqdeld paquosap 2q jouues samxiw Juauodwodnniy

176 ¢-01 X 701 5_01
169 ¢01 X 161 ¢-01
96t 9500 100
07T STE0 010

“Xp 4/*sp A/5S . x

Ayuang jo vonduny v wa.u.__dx__z
Aseurg ®© jo Adoyuy ui afuey) ayy,

Il 21qe L

£1 dqIsiarany S| SwxyN  °g

"PAIBUIIEIUOD SI 3 YDIYym [Iim 3se9 oY) pue “Jonpoid e jo Aiund ay3
anoxdunr 03 paxmbal spom o Aestpur pinoys diysuonelpl sy ['] 3qeL
ut fyund sinjosqe Furyoroidde suorpuod 10§ PajEN[BAS SI SANBALISP YL
@y [ — D/xJury — = xp/*sp
3413 03 parERUAISYIp SI
azn [ = Duilx — 1) + xux]y— =*g
wayshs A1euiq ay) 1oj pajenjeas {oz'1) uonenby -payorosd

-de st fyund se peounouoid 1sow st uonisodwos yum Adonua ur a3ueyd
sy} ‘amyxrw Jejounnbs ue ur payoear st Adonus winumxew Syl SIYM

“Kirejowinbs e wnunxew e 3ulyoeal ‘Swanx?
Jayna 1e uvonisodwod yum Ajpides safueyo aimyxiw Areulq e jo Adomua syl gty Sy

'x juauodwod auo jo uoLIDI} 3IOW

ol 80 90 0 20 o
T T T T
o §
420 §
o
2
lmd
3
Xup'x - doo 5§
23
g
s
H
=
—490 =
xuptx Zoe 2
S
- 80

"2InyxIw Areurq e 10§ wns sy yym Suofe ‘g1 ‘81
ut payjord s1 1] -oloz sayoeoidde uonouny sy3 ‘Ajiun pue o019z sayseoidde
x sy [(01'1) ‘b ees] sdiysuonefar [eonsyels osfe pue SlrweUApoWIaY)
Auew 0) vowwrod sI YoM ‘'x U[’'X UONDUNY PaN[BA-3[qQUOP 3y} IS

(oz1) xux{y— =g

:amnssaxd pue axmyeradway
JUBISUOD JO SUONIPUOD Jopun FUIXIUI JO S103Y2 ) 2JBN[EAS 0} JNO pajFuls
ST armxiw 3y jo Adonus ayy 03 Jjasyt uonisodwod 3y} Jo UOHINQLIIUOD Y|

61°1) (dupy —xupy — puox{ =g

aABY oM (L°T) Ojul paymynsqns st uoissaidxa sIy) usayp

uoneAIsu0)) AZ1auyg pue soiwenipowrdyy | 71




uoiIsodwod JUSIAYIP B JO [BLISJBW Y)Im PIXIU 3q Aewr jrun d[Suls e wolj
jonpoid a1y 10 “Liund o1y aFe1ae 03 syun [3feted om) woy spnpoid jo
Suxrwt oy st Aipiqessod puosas y 1onpoid payund £[1240 ue jo uorisodwod
ay1 1snfpe 01 3un 3y} ssedAq 01 pamoje 2q ued [el1ajew pauyal A[fented 10
mey ‘skem Jo Isqunu e ul jrun suoneredas e ur paonoead aq Aew Suixipy
‘uonedsyads usAIg e 19aw A[3oBX2 0} IIpI0
ut syonpoid amdispun pue aindisao xiur 03 uoneydwa) e st 213y ‘Appusnb
-asuo)) -a|qejotpaid pue aarsuodsar st Jurxiw £q (013100 A1[enb “senuoo g
(7) 10100 utacadunt ut papuadxa usaq sey 1I0YS Yyonw Jey) yons ‘asuodsas
ur sAe[op 2I9A3s sasned sanoeded [BUIUI JO UONNQLISIP YL INOIP
st ‘oduejeq A8Ious 1o/pue [eusiew sy Sunsnlpe Aq ‘uone|usip se yons
ssa001d uoneredss v Suiaes] sjonpoid jo uonisodwos ayy Surjosnuo))

[onuo)) Auend) 10§ SuXIjAl T

0LT 01 98¢°1 4
961 L 660°1 £
609'1 S £69°0 [4
) X~ u xou X{— u

SAUIXIA] Juauodwody Al
(sejownmby) so0j tx uplxg
UOHOUN,J Y} 10) SINJBA WINWIXBIA| 4],

(A S L LR

'sjuauodwos ()] 03 dn saInIxTUI 10§ San[eA 3SAYY SISI] 7] J[qRL "SaINIXIW
Tejownbs wr smoso yomgm “xup’x{— uonounj Yy} Jo dn[BA WNUNXEW
oY) Juiazesqo £q pojewsidde 2q ueo sjusuodwiod [BUOHIPPE JO S103)9
3y} ‘SSI[AYISUON ‘WOPadl) JO saa139p Aueil 112y] Jo asneoaq wsAs L1eulq
e se A[isea se A[[eorydeld paquiosap aq jouued sarmyxr jusuodwoon|n

176 ¢-01 X 201 »-01
169 ¢-0l X 164  ¢_01
9t 9500 100
07T §ZE0 010
- xp ¥/7sp /s S

fund Jo uonduny B SB AINIXIAl
Aseurg © jJo Adonugf wm 33usy) ayJ,

I'I 3qel

£l 3jqis1aaeu] S| Suxty g

‘PaIRUIWBIUOD SE T YOIYM YIIm 3sed ay) pue ‘ponpoid e jo Ajund ayy
anoxdun 03 paxmbai yiom 3y ayeoipur pinoys diysuone[a1 siyy "' 3[qeL
ur fyund 2njosqe Furyoeoidde suonIpPuOd I0j PajeN[BAD ST JAIIBALIAP YT
(tz 1) [(x — 1)/x]ury — = xp/*sp

9A13 0} PABNUIIAYIP SI
azn [ = Duilx — D+ xuixJy— =*¢

waIsAs Areuiq ay) 10j pajenjea? ‘(0z'7) uonenby ‘payoeoid
-de st fyund se pasunouoid jsow s1 uoryisodwod Ym Adonua ur afueyo
oy} ‘armyxrwr Jejownbs ue ur psyoeal st Adosjus wWnuWIXeW 3Y) IIYA

‘fyuejownbs e wnunxew e ulyoeas ‘dwLIIXs
1ayna 1o uonisodwod yum Ajpider saueyd ammxuu Asewq e jo Adonus 9yl -¢°f “Siyg

' Juauodwod 3u0 §O UOHDNY 3OW

[} 80 90 vo 2o [¢}
T T T T
o &
120 §
°
o
o,
5
3
Xuptx - Jvo 3
g
@
Ixuptx Tos 2
(R
- 80

amixtur A1eurq e 10y wns s}t Yim Juoe ‘¢'7 ‘i
ur papoid st 3] "o19z sayoeoidde uonouny oy ‘Ayiun pue oiaz sayoeoidde
x sy ‘[(01°1) "bg 99s] sdiysuone[ar [eonsnels os[e pue dIUTRUAPOWLISY)
Auew 03 uUOWWOD SI YoIym “'xup’x uonounj panjea-3[qnop ayj aAl1sqQO
(oT1) xul'x{y - =g

:amssaid pue ainjersdwa)
JUBISUOD JO SUONIPUOD I2pun JUIXIW JO SIOAY2 3Y) 9)eNn[eAd 0] N0 pa[Suls
st axmyxrwr ay3 jo Adonua ay3 03 Jjasy uorsodwod ayl Jo uoNNQLIIUOd YL,

(61°1) (dury —'xupy — LuD)xY =g

2ABY 9M (£ 1°]) OIUI pAyMINSQNS ST HOIssaIdXa SIY) UdYM

uopeAsuo)) A310uy pue sormsuipoutdayy | 1



‘[ony saisem |011u0d aanjesadway asioaid aaalyoe 0y 191y e uissedhg Py Big

4
1an4
— ad
siasn ! ) .N N
oL
i 2y 2y

Sy
$507
109H

(tz'1) Lufo=¢g

0 s2onpai (G1°T) ‘bF ‘axnssaid suodydsoune je ses [espr sind & 10,4
utodpuess Igjsuen-jeay e pue Adonus ue yjoq wodj
pajexisuowap 2q ued diysuone[al siy [ ‘paso[o st ssedAq sy usym pasn aq
[[i4 [31y JO JUNOWE WNWIUIW 3Y} ‘SIaSN JY] O] PAIIAIIP B3 Jo Moy udald
€ 10 Burysem 1oj PaxIW Ik Iajem P[OD PUE JOY UM ‘SWOY I8 IBI[IWH)
os[e st )1 ‘sjue]d [ensnput ur paoroeld siyl st A[uo JoN p'T “S14 ur paquosap
JouueUl B Ul [01U02 31n)eI3dWa) SA3IYIE O Pasn A[HOUILOD OS[e SI SuIXIjy|

[opuo) aimesddwa g, 10y Suixi|Al  °€

"SuIeal)s ay)
Sutfjund ojut 1nd £319u9 3y) Jo jjv sa)sem sonpoeld sIy] “*S = v 9SBO YoIyM

ur ‘paurquiod are swrealns aind usym sinooo Juixiwr £q s(qissod Adosua uy
9SBAIOUl WNWIXEW Y} Jng ‘SWEIIS 904231 yons Inoj Jurjeurnura 121je %19
£q urayss uone[nsip v ur pawnsuod A31au3 3y} paosnpai () v 12 Iysmoufog
‘uorjeredas ayj 19943 03 Pasn JIom 3y} JO YoNuI sajsem A[SNOIAQO Pas) ay) O}
jorq jonpoid FurpAosy A|qeispisuoo Ado1jus saseaIoul pagj MBI JO JUNOW
S[nosmIw ® uaAd Yum jun suoneredas ayy FuissedAq searoym ‘Aijeudsd
3[1y A[oAne[ax Inout 03 Wass pinom syun [a)jered woyy syonpoid ay Suixipy
“juey uIA13021 oY) ul paulquiod are sponpoid sindispun pue aindiano s
‘3[042 1By Jo apnyrdwe sy} yum saseasour §v ‘SuroAa st uonisoduios asoym
yun suoneredas e woyj 1onpoid e jo ases ayl uf -ajqissod se 1535507 3509

Sl afqis1onaLI] S| Suixi g

A

r'Le 06200 700 050 860 100
6Ll ori00 050 $0'0 050 000
€t 92000 050 €00 050 100

©ys/sv d/sv A+ 'd I g+ 'd 'x

i ‘q
$)20)Spadyy Juasayd Suisn

20°0 = X yoeay 0} uixijAl £q paure)sng aseanU| Adonug ayj,

€121qeL

se are sureans [euiduo ay) Jo suonisoduiod Ay} UAYM palInoul 3q [[im 310M
ur ssoj 1sea] 2y} 1y seyeorpul ajdurexa aaoqe 2y} ‘Aressaoou st Julxiu j

. “3INJXIW SWES 3} WLI0J 0} PIPUS[q 2q UBD YIIyMm
swieans AIelq JO SUORRUIQUIOD JUSIYIP 3213 10 SV $3310 €] JqEL "SWeans
-pa9) oY) PUB AUMIXIW Y} U3IMIq SUONISOdIOD 3y} ul DUAISYIP U3 WM
soseaoul SV ‘g'] ‘SI4 UI SIAIND AU} JO AIMEU IBIUUOU ) JO 3SNBIY

(Cral) Ca% (xS = xuxKJy— = SV
‘suonisoduroo Juisn pajelsar aq ued Yyorym
(sz1) X[ A{—-8s=5V

. ‘uonisodwod
[euiSiI0 3Y) UlBIIR 0} P3sn YI0M 3y} Ul SSOf B “2'1 “)I0M J[qE[IBAR UI SSO[ ©
syuasaidor Surxrur £q 1noqe 1y8noiq waysAs ayy jo Adonua ay) ul 3searUIAY ]

W) R[S 1K <s

:sSuIeaI)s [enplatpul ay3 jo
£donus ayj Jo a3e1aae pajySiom 2y ULy} 19)EAIT 2q SAEM[E ISNU AMIXIW )
Jo Adonyud 2y ‘1aAamoH . S1el e Fuimoy St yIIYM { weans & ul UOIORY
s st Px pue amyxiul ay) ul 1 jusuodwod Aue jo uonoey 3Y) S 'x a1aym

€z AR IS ="

‘sj1un Jejow 10
ssew ul sweans ay) jo suonisodiod ay jo (1eq ay1 4q pajuasaidor) a8elane
poyySiam 9y} S1 SIMINIW 3y} JO UORISOdWIOd 3y ‘PIXIUL B SWE3NS USYM

. ' ‘uowIwod AI3A St uononp
-out jo jutod 2y 7 SunsIXd JINIXIW 3] JO JeY) Yojeul 03 S[ie) uonisodwod
asoym Yooispasj Suronponut jo dnoeid oY) puy "SYO0ISPR) M A[snon
-uuos paxiw e spnpoid paytind Aqrented Sururejuoo sweans 9[94dal
,b.ﬁcoamooo ‘Bu1ss3001da1 10J PI9] MBI [JIM POXIU A[LIBWIOISND 1€ SUOHED
-gwads 395w 0} pafrej aary 1By} syonpoid ‘os[y ‘Iaiiea paonpoid sem ey

uonuasasue)) Adseuy pue sonmBuApouLIY], 1 vl




14 1. Thermodynamics and Energy Conservation

that was produced earlier. Also, products that have failed to meet specifi-
cations are customarily mixed with raw feed for reprocessing. Occasionally,
recycle streams containing partially purified products are mixed contin-
uously with feedstocks. And the practice of introducing feedstock whose
composition fails to match that of the mixture existing at the point of intro-
duction is very common.

When streams are mixed, the composition of the mixture is the weighted
average (represented by the bar) of the compositions of the streams in mass
or molar units:

%; = Y F x| 2 F; (1.23)
where X, is the fraction of any component i in the mixture and x;; is its
fraction in a stream j which is flowing at rate F;. However, the entropy of

the mixture must always be greater than the weighted average of the entropy
of the individual streams:

5> YF;SIYF; (1.24)
The increase in the entropy of the system brought about by mixing represents

a loss in available work, i.e., a loss in the work used to attain the original
composition, ’

AS =S5 -YFS[YF; (1.25)
which can be restated using compositions,
AS = —R[¥%:InX; — Y (F,¥x,;Inx)[YF,] (1.26)

Because of the nonlinear nature of the curves in Fig. 1.3, AS increases
with the difference in the compositions between the mixture and the feed-
streams. Table 1.3 cites AS for three different combinations of binary streams
which can be blended to form the same mixture.

If mixing is necessary, the above example indicates that the least loss in
work will be incurred when the compositions of the original streams are as

Table 1.3

The Entropy Increase Sustained by Mixing to Reach ¥ = 0.02,
Using Different Feedstocks

N... N..u
x, F, +F, x, F +F, ASR ASS(%)

0.01 0.50 0.03 0.50 0.0026 33
0.00 0.50 0.04 0.50 0.0140 17.9
0.01 098 0.50 0.02 0.0290 371

B. Mixing Is Irreversible 15

close together as possible. In the case of a product from a separations unit
whose composition is cycling, AS increases with the amplitude of that cycle,
as overpure and underpure products are combined in the receiving tank.
Mixing the products from parallel units would seem to incur relatively little
penalty, whereas bypassing the separations unit with even a miniscule
amount of raw feed increases entropy considerably. Recycling product back
to wro feed obviously wastes much of the work used to effect the separation.
Bojnowski et al. (3) reduced the energy consumed in a distillation system by
.SN after eliminating four such recycle streams. But the maximum increase
in entfopy possible by mixing occurs when pure streams are combined, in

which case AS = S, . This practice wastes all of the energy put into purifying
the streams.

3. Mixing for Temperature Control

Mixing is also commonly used to achieve temperature control, in a manner
described in Fig. 1.4. Not only is this practiced in industrial plants, it is also
EEEE. at home, where hot and cold water are mixed for washing. For a
given flow of heat delivered to the users, the minimum amount of fuel will
be used when the bypass is closed. This relationship can be demonstrated
from both an entropy and a heat-transfer standpoint.

For a pure ideal gas at atmospheric pressure, Eq. (1.15) reduces to

§=C,InT (1.27)

Heat
Loss

i
AL

T To
T N 1 } Users

=

Fuel

1 Fy
Fig. 1.4.

Bypassing a heater to achieve precise temperature control wastes fuel.
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16 1. Thermodynamics and Energy Conservation

If streams of the same ideal gas at different temperatures are mixed. the
temperature of the mixture becomes

T=3FT/F, (1.28)

where F is the flow rate of each individual stream whose SBnmEEﬂm.mm T,

As the temperatures of the two streams difler. the entropy of the mixture
will exceed the sum of the entropies of the original streams by the entropy
of mixing:

As—5_ 2S¢ UF;InT)

XF - XF

Following the example described in Table 1.3, Table 1.4 gives the entropy
increase caused by mixing various combinations of hot and .no_a streams to
arrive at a uniform temperature. Refer to Fig. 1.4 to identify the streams.
The last column shows the increase in entropy due to mixing asa nmqmmsﬁmmn
of the increase brought about by heating the fluid from its :::w._ to its final
delivered temperature. This additional entropy represents available .Eo.w_ﬁ
that was lost—additional fuel needed to fire the heater must be supplied in
at least the percentage appearing in the last column. As can be seen. the
increase in entropy is almost directly proportional to the bypass flow rate.

InT — (1.29)

r

Table 1.4

The Entropy Increase Sustained by Mixing to Reach 7 =400 F
(860 R) with Variable Bypassing

F,
TUF)  T,(F F, +F, ASC, AS(S-S)(C.)

I

100 450 0.143 0.0828 299
500 0.250 0.0247 5.77
600 0.400 0.0461 10.75

Let the heat transferred to the product be related to the flue gas tempera-
ture T, by a simple convection equation, where the heat-transfer coeflicient
varies with the 0.8 power of flow:

Q=kFY¥T,—-T,) (1.30)

When F | is zero, T, and therefore T are at their minimum (subscript m).
and F, is at its maximum value of F, + F,:

Q=KkF, +F)°¥T, —T,.)

2m

C. Heat Transfer Is Irreversible 17

Since the heat transferred to the product is the same in any case, the last two
expressions are equal, such that

T,=T,+ (T, - T,)(F, +F,)/F,]°# (1.31)

Additional heat lost from the stack due to bypassing is proportional to
T, —T,,. Table L5 relates this additional heat loss to the heat transferred
to the product (as the difference between 3000 F flame temperature and
T,), assuming 600 F for T_.

While the heat-transfer equations included some assumptions which may
be inaccurate, the last columns in Tables .4 and 1.5 are in general agreement.
Bypassing the heater raises T, and reduces F,. both effects promoting stack

losses.
Table 1.5

Incremental Heat Lost in the Flue Gas
Due to Mixing

£,
Fi+F, T, F TP

0.0 400 600 0.0
0.143 450 676 32
0.250 500 752 6.8
0.400 600 901 14.3

C. HEAT TRANSFER IS IRREVERSIBLE

The working fluid in a heat engine must receive heat to raise it to its
maximum temperature, and reject heat allowing it to cool to its minimum
temperature. The difference between the heat received and the heat rejected
by the fluid is the work produced by the engine. Because a certain temperature
drop must be established across a heat-transfer surface proportional to heat
flow, the working fluid can never be as hot as the heat source, nor as cool as
the environment. Consequently, the work obtainable from a hot fluid will
always be less than its available work in proportion to those temperature
differences. This loss in available work is due to the irreversibility associated
with heat transfer. and is directly calculable as an increase in entropy.

1. The Entropy of Heat Transfer

In the reversible heat-work cycle. the entropy gained by the environment
in removing heat from the working fluid was exactly equal to the entropy
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