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l NTllODUCC I 6N. 

Cl objetivo en la roaliznc1dn de esta tesis, es determínar -

la in-flur.?nc:ia quo t1ermn en la dt<.Jtribución de tiempos dl! r-esi--­

dencti« clP un ~;dl ido nu un l"'P.actor c:ontínuo de mezcla completA y -

du· fo1Hlu pl.ino sin tJ~.flecton:rn, la velocidad lJf! ag1tacidn, el 

tipo de_,. iH;pas y lü sal1da cl~l a:limet1to, uuando ln t~cruca de res-

fJL~o~t,_, al e·_;tfmulo mndiante wn trazador. 

Los t..•;.(pt-n·i.mentof~ -fur.r-nn r·eali~udtHi usando ar~na sílica no --

reactiva como tr·aAador~ la cual posee cualidades batltante acepta­

bleo:;> e11 el me::c.:lacln con el ~luido usado .• en nuest.ro caso es ilgua, 

d~ tal t=onna nuu tanto L•l tr-azar1or como al fluido usados poseen -

ro~tos t.J;,.jo~•, i1demás de ser muy manuJables. 

Se tomaron como refen.?nc1a ~n la realizac16n de las pruebas, 

dos velocidades t.lt-! ag1tacjón, dos tipos tJe aspas y dos salidas en 

ol sistema. 

Ml'.?tfiHnte comtnrrncinnes entre éstos parámetros, se obtuvo el­

mddclo dt~ disb·ibucidn de tiempos de residencia: del sólido. A -fin 

de ol>l\'1r1cr tal modelo, se reetl izaron un total de ocho pruebas, -­

caúa un..i 1:on ':'óu n~spt?c:t i va réplica o s!mi l, con el objeto de dar"­

mayor' ve,.-ac:idad a los resultados obtenidos. 

Podwno~ duc1dir S<lbra la imp1"Jrtanc1a de la inf-luenc.1a de los 

pi:tr.Ím~tros mencion~dt1~, en lü. distr1bL.t1::1d'n de tiempos de residen-

1.:1a t1t•1 .;ólido, c~11tubleciendo c.umpJ.raciones y ev~:tluando desvia--­

c1011es entr~ lo5. modelos P.XílC.'rtmenti'lf•S y te6ricn'3 y cntr-f"::c' los 

wismo!:$ rc·~L.11tados t.n:pur11t1er1taJes tJl1ttH11d1J'.3. 
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Para tal an4li'3is, se usd la prueba estadística de Kolmogo -

rov-Smirnov para funciones de distribucidn de -frecuencia~ (bondad 

de ajuste>~ con la cual so punden compardr datos experimentales -

contra teóricos y experimentales.entre s!. 

Este r~studio -f=orma parte de un proyecto de investigacidn so­

bre el comportc.tmiento de~ sdlidos en tanques agitados, en el cual, 

han sitio presentados tr.3bajos en los que se usaron variables di-­

.ferentes a las utilizadas en esta tesis Cre-fs. 1,7J. 
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SIMllDLOGÍA. 



SIMBOLOGÍA. 

A•MaM 

A"1 

A"2 

Al 

A2 

a 

b 

e 

e 

o 
Dif A 

Di F A r1ax 

DHIR1-R2) 

Oif IR1-R2l MaK 

E 

Ee 

Ee Teor 

F 

Fe 

5 

Uesviacidn para la prueba estadística, -
absrFa Teorf:He> - Fe<e-1 >J. 

Desviaci6n par~ la prueba estadlstica, -
abs(fe TeorB<e) - FeCe)J. 

Agitacidn 
das 45• >. 

(Turbina de 4 aspas inclina-

Agitaci6n 2 <Turbina de 6 aspas planas). 

Constante dal orí~icio. 

Constante del orificio. 

Concentración media de arena en el reac­
tor, eNpres~da en g. 

Conc:entrución da arens en el tubo ensa -
yo, ~~preuada Qn g. 

Valor cr{tic:o para ltt prueba estadística 

D~svtaci6n para la prueba estadística, -
abstFa 1acrAtel - Fe<~>J. 

Valor máximo observ~do de Di~ A~ 

Dosviac:id'n parQ la prueba estadística en 
tru ráplicas, abg<FeRl - FeH2>. 

Valor m~>11mo obü~t"V.!'do de 1J1T<R1-J!.:2:). 

Función dt? dietribuc::idn dr? sal ida .. 

Dintribucidn de tiempos de residencia en 
~unción al tiempo adimonsional. 

Distribucidn tedr1ca d~ tiempo$ de resi­
dt!ric:ia .. 

Funcidn de 'frecuencias experimentales 
c:umul~dao. 
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Función de frec:uenc: ia.w exper imenla les a­
cumuladas para ol th~mpo inmediato ante­
rior. 

Funcidn de .frecuencias tedricas ac::umula­
das. 

Fl.lnc 1 dn de frec:uenc ias tedr icas ac:umula­
d"s• calculadas a pat·tir ú~ la m:uaci6n­
d1S:.c.rcta. 

Func1dn do frccuenc:1as tudt·1cas tl.C:umula.­
das de datCJs esc:alonndos petra un ticmpo­
teta <H>. 

Funcidn d1: frecuenciél.s tedricas a.cumula.­
das, calculadas a partir de la cc=uacidn­
continuo. 

Función de 1-rncuoncias teóric:an a.cumula­
das de datos conti'nuos para un t 1 empo -­
tata (e). 

Hipd~~sis de nulidad. 

Caudal du fluido que entra al sistema, -
ewpresado ar• i/m1n. 

Réplica 1. 

Réplica 2. 

Salida u~ada en el sistema. 

Salida 2 usada en el sistema. 

Tiempo, expresado en s. 

Di-ferenc:ial d~ tiempo, expr·osodo en s. 

Medida adimensional del tiempo, e=t/'t. 

Volumen dE:'l tanquo, expresado en l. 

Velocidad de agitación 1, expresaSa en -
rpm. 

Velocida.d de agitac:idn 2, e::presada en -
rp111. 



W Seco 

W Total 

Ve 
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Peso del tubo de ensayo vacío, expresado 
en g. 

Pefio del tubo de ensayo mcfs·e1 de arena­
<secos), expresado en g. 

Gasto de alimf:!ntacidn y salida del reac­
tor, expresado en l/s. 

Tiempo espacial, expresado en s. 
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Cap!tulo 1. 

FUNDAMENTOS noÓRlCUS. 
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TEORÍA Cre-f~. 2,6,01 

+ Distribución de tiempos de residencia en reactores de f-lu-

jo de mezcla completa. 

La in-formacidn obtenida mediante la técnici\ de respuesta al­

cst fmulo con un trazador~ permite conocer la distribuci6n de 

tiP.mpos de t·esidencia de Vflt"ios elementos del. -fluido. Por conse-­

cuencia, si un determinado número de partículas entran en una co­

rriente de materia a un r·eactor agitado, no tocias tarclarán el 

misma tiempo en salit· de EÍHte. El tiempo de permanencia y salida.­

de la µartí~ulas era el raactor, dnpenderá ele las condiciones y -­

caracter!5ticas dn 1JpP.t'ació" rl11l re."'\c:l·.ur 12n estudio. 

Be µuude pruvac·ar el or.t{mulc1 modit.tnte el ll'=>O de un traza -­

doJr, ~1 c:11.,l d10-l11nJ ~••-·t· i11ycc:t.ddo en lü c:orrier1te de entrada del­

a 1 imcnto o bil•n, pllf'd(~ •a•t '"-' \ imentiuJu di rectom1~nte al reactor. 

Ld r e~put>sta h •. 1 c1u c:nncw1:?t··;c? r:omo medida de la concentracidn 

d~l trazi\dur .. ,, la sinlitlill dol !1isll•mA. 

F-n un re.:.ir:tor de t=lujo dri mazc:la completa ideal, la agita -­

ci611 06 u~iformo ~n toclil5 la~ reg1onr~ del rPacto1·, por lo tanto, 

!ii ge tom .. 1 una mu~stt'a en dett:.Srminado tiempo, ésta St:lt".i represen­

tativñ dr~ la c:on1pusici6n que hi\y en el rfn1ctor en el tiempo en -­

que Fue tomada. 

Oe-finicndo el t.iempo espacial, c:omo el vnlumen de -fluido en­

el reactor, dividido por el ga•3tc.i de líquido que -fluye por el 

minmo, se tier1e1 
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'( = V I Vo Ec. 1.1 

La concentración promedio do la. corriente de salida del re-

actor en un det~rn11nado tiempo t, representa la esperanza matemá-

tica de que una par·t{cula do trazador permana;.:ca un determinado -

tiumpo dl?ntro de la misma, de donde se tiC?nE!: 

(E * dt = 1 Ec. 1. 2 

51 se mide el tiempo ~n +unción dul tiempo espactal, obten -

dr~mos ~1 tiempo adimons1onal, teta(o). 

Ec::. 1.3 

Oef1n11nos Ea en función dal tiempo adiinins1onal: 

t:t e ée '-' t * E Ec. 1.4 

La grJ'.f1ca obtenida en .función del tiempo adimensional, dará 

una curva similar a la sui"lal de salida del trazador de la -f1g.1-a 

do11de ~1 ~r·e~ co1nprendida bajo la curva, es la unidad. 

Conside1·ando un +luido que circula en fluJo estac1onario a--

tro:l.v~~ del t"Cdctor, si en deter·m1nado instantH t=O, üe introduce-

una señal de e!:>t:alón c:on un trazador· de conc:entrac:1ón Co. La cur-

va F r·epr·esenta la conc:entrac:ión del trazudor- a la salida del ---

s1slwuo.. U¿ Lal r:or-ma que el trazador que sale, tendrá un tiempo-

de r·esidenc:1a menor que t para cuelquier instante t>O. 

Donde. la fr-acc:1Ón de t1·azadcw en la corriente de salida en-

t mayor QLle cero, es igual a la frac:cidn de trazador de la co 

rr1ente de saliditt c.:on ttf:'mpo de 1·e~1denc1a menor que t. 

F·or lo tanto: 
l 

F ~ I E. • dt 
o 

E::c. 1.5 
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+ lnterpretncidn de li\ in-formttción obtenida de la técnica de 

re~;puesta al est!mulo 1:on un tt-.~zador. 

Debemos tomar en cuentn las desviaciones con re!;pccto al mo­

delo ideAl de mezcla completa que pueden existir en nuestro sis-­

tema. 

Hay varios Tac ter~~; qur~ in+ luyen en los resu 1 ta dos obtenidos 

al emplP.ar 1ist-a L1~c..:nica., tales son: la agitación, el mezclado, -­

la5 características del recipjente y del .fluido usado para el --­

si~.itemu. Esta in·Flu1mcia se ve re-flejada en la curva experimental 

de resultados que est.1 representada en la distrib1...u.:idn de tiempos 

de residencia. 

O~ tal .forma. al analizar los resultados obtenidos mediante­

e.l. uso de la técnica de respuesta al estímulo con un trazador, -­

podemos jdentif-icar cuál de los siguientes casos presenta nuestro 

reactor. 

~> By-Passing. 

Es el f-eridmeno que !'".e pre9enta ent.re la entri\da y salida del 

reactor, f!ncontr~1ndtJse una muy cerca de la otr·a; es decir, la 

cantidad dn tra7i\clot· que sale inmediatamente despu~s de haber si­

do al imr~nt11do al sistema, y est~ representado por el pico indica­

do en la Tig.1-b. 

b) Espacios o vo16menes muertos. 

Se danominan a los estancamientos de fluido en cu~rtas zona.s 

del reactor cercanas a borde"i o e!~quinas del mismo, deper1diendo -

este .factor du la agitacidn, an{ como do la forma del t"eQctor. l~L\ 
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.fíg. 1-c. muestra la señal. 

e> Reactor de -flujo en el que la mezcla no es completa. 

Est~ cdt·acteri::ado por una s~ñal en la que se observa un 

início abaJO d~ la cur·va tcdríca; es decír, la seAal va atra~ada-

con r~~µecto a la señal del modelo ideal de mezcla completa. Esto 

l?S oc:a~ionado por·que la ¿,g1tacid'n es de-fic1ente. Esta señal se --

apr·ec1a en la .f1g. 1-d • 

Ea 

Fig. 1-a Señal de sa­
l ida del trazador, 
-flLUO disperso. 

e 

Ee 

\ 

' 

e 



\ 
\ 

\ 

Ee 
\ 

' 

Fig. 1-c Señal que ilus­
tra un volumen muerto, -
en un reactor agitado 
con ~lujo contínuo. 

e 

E" 
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Fig. 1-d SePial que ilus­
tra que la mezcla no Tue 
completa. 

,..- .... 

\ 
\ 

e 
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+ Aglta1:idn y Mezclcida. 

Muchas. operi\ciones dependen, en nlto grado, de una agitacidn 

y mezclado efuctivo•; p.3ra lns ·fluidos. 

La iHJitacidn se re-f1ere a -forzar .fluido por medios mecá--

nicoü p.u·a qun adquiera un mov1m1ento en al inter·ior de un reci-­

piente. El mezclado ir1d1ca partir de dos .fases ind1v1duales, ta--

11.•'.i como un -flu1Uo y Llll !idlido pulvuri2ado o do5 -fluidos, para -­

lograr· que ambas f'mn·~ su d1stribuyCH1 entt"e sí. 

En 1?1 r:J.~o de un r~cip1ente con .flujo contínuo, la muestra -

lomada a la salidi.t del rEJc1piente, sería representativa de la --­

concentr·aci6n promedio del recipiente en ese in!ita.nte, si é!ite -­

Tut.?ra. humogéru!t:l, pt!ro dicha cuncentracidn en la práctica, depen-­

der~ d8 las c:nr-.:.\1..:ter·í'sticus de la ag·itac1d11 y mezclado que se --­

llevttn ~ cabo en el recipiente, ya que el cor1tenido de la zor1a de 

salida, puede ser di-ferente del de otras zonas dentro del mencio­

n:odo recipierite. 

Existi:.>n .:alguno~ -factores que in+luyen directamente para que­

b1111n 101;.•¿cl.c1du se l ltJvo a cabo en el sistemd, tales To.ctores 

son: 

Las cat·~cterísticas individuales del .fluido, la conTigut·a -­

ci6n del reactor y las car·a.cter&sticas del impulsot·. 

Las hélices o imµulsores se pueden dividir en dos clases am­

plias: d~ flUJa JXidl y da ~luJo radial. La c!Js1+1cac16n dep~nde 

del ángulo que +arman las aspas con el plano de rotación de la -­

hélice. 
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Hélices de ·Flujo a):ial. Se incluyen todas las hélice5 que 

th.men a~pas que .forman un áugulo de menos de 90• con el plano de 

rotación, se conoc:l?n como turbinas de aspa~ inclinadas. 

Hélices de flujo radial. Tienen aspas paralelas al eje del -

husillo d~".?'l imp1Jls1Jr; l.ls m~s peflueñas, de nsp.:is mó.ltiples, se 

conocen como "turbinas"; la~ mnytn-€.•s, dP. vc•loc:idades más bajas, -

se d•.?nomi 1lan rut~das de pit leta~. 

En la elaboración de esta Tesis, se usar·on dos tipos de agi-

tadoresi turbina de aspa.9 incl in .. ,da•.i como la quf.! na muestra en la 

-fig. 1-e, clasif-ici\da como hélice de .flujo a:.cial, y una turbina de 

aspas planas como se muestr."l en la fig. t-f, clasificada como hé -

lice de .flujo radial. 

El diámetro de la turbina, ~e encuentra normalmente entre 

0.3 y O.b del di~mctro del tanque. 

Fig. 1-e TurbiJ1a de aspas 
incl ini'da.'3. 

Fig. 1-r lurbina de aspas 
planas. 
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+ Mezclado en tdnques sin desviado1·es. 

Si se agita un l!quido de baja viscosidad en un tanqua sin -

1h~sviadores (d~t=lec:tores), mee.Ji anta un agitador m11nttt.do en Torma­

éU<ial, habrá tendern:ii\ a que se dt?sarrolle un patrón de ·+lujo de­

r·omolina, s~a cudl sea el tipo de hélice que se utilice. En la 

Tig.1-g, se ml1estra 11n patrón típico de ost~ ~lujo. Se produce un 

v1~,·t1ce úelltd1.1 a l.J. fuer;~a t.::e11trí'FucJ·i que ac:tó.a sobre el líquiUo­

que g1ra. A pesar de la presencia de un remolino, ~e obtiene a -­

mltnurla un pro1:~~.>o •_;dtts+:f1ctor·iu en un r·ec:ipiente sin desviadores; 

~in embargo, hil)I l:í'mitos para la velocidind da rotaci6n que fiP. --­

puude utilizar, pw~·.ita que, una ve::z que el r·emolina llegd a la -­

hé1 ic&. se puetJP. produci1· lHl arritstre impoYtante de aireª 

L.H; Vt?locid .. ,du':i verticalos en un l:ír:¡uido de baja viscosidad­

ccin r·eniolinos, son bajas l!n rel.acidn con las vcloc1dades circun -

i:~r unr:iulo'ci del n:oc1pienteª Se pueden observar velocidades mJ.s -­

elPvactas de c:ircul~tc:idn vertical ul montar ia tiélicl! ·+uerlt del -­

c:enb·a, como '"oie mueslra en La. fi•J.1-ha E•..sta po!:iicidn se puede 

utili:!t:\I" ya sea con t.urb1nas t:> hélices. 



Fig.1-g 

La.do Fondo 

Patrón típico de ~lujo para háliceg d~ ~lujo 
a.:dal o radial en recipientes sin de'flacto -
res. 

Flg.!-h 

-~u:--· -, \ 

(- 1 

\ _., ,¡- I 
..... 

Pdtrdn de .flujo para hélit:e un posicidn 
angular- inclinada, sin de·flectores. 

17" 
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Capítulo :?. 

DESARROLLO EXPERIMENTAL. 
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DESARROLLO EXPERIMENíAL. 

Pat·a lograr un desarrollo cor1fi~ble an la cor1~igurac:i611 de -

esta tesis~ se r'eal izaron un total de ocho pruebas con sus res---

pec:tivas r6plicas o símiles. Influyen en los t·esultados de cada -

corrida algunos par~met..-os que, dependiendo de las condi.c1ones y-

c:ritet·ios tomados, se consideran como constantes o variables de -

una prueba a ott·a. Una vez r1e1:1nidos estos criterios, los paráme-

tras permanecewán constantes a lo largn del desarrollo de cada --

experimento. seg6n su def1nici6n. Dichos par·Jmetros se enumeran a 

c:ontinuaC".i6n. 

+ Par·.ttmel:ros variables de una prueba c.'"\ otra. 

a) Velocidad de ag1tc'\c1cSn. 
- Vl. Rangr> comprPndido ele 210 - 215 rpm.· 
- V2. Rango c:ompn.mdido de 42(1 - '~25 r-pm. 

b) Snlidas del nJimento. 
- Sl. Si tudda a 22 cm del f-ontlo del tanquo. 
- 82. Si tuadn a 10 cm del -fondo del tanque. 

e) Impulsor o h~l1ces del a1,;iitackw. 
- fH. lt.n-b1na de 1\ .:i~pas inclinadas 4tiº. 
- A2. Tur-bina dP. 6 L'spas planas. 

+ Par&met.ros con~.t·antc~~ en todas liHi pruebd~. 

a) Posici6n 11~1 agitador <colocado a 11.) cm del .fondo del --­
tanquo· y con un ~ngulo de 25ºcntr-e el eje y la vertical). 

b> Caudal del fluido ((l. 830 l/min). 

e) Fondo del tanque <plano>. 

d> Volumen del tanque (12.7 l>. 
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e) ·rrdzador a~adido (aruna s{lica no roactiva>. 

·f) Diámetro de part!cula del trazador (0.114 mm con densi -­
dad de 1.5418 g/1nl). 

Q) Cantidad di;,• tt .. &:lZOdor (200 g). 

h) Entrada del .flui.do (a 22 cm del -fondo tjel tanque). 

i) ~ntr·ada del tr·azador <en la ~uper~icio del -fluido y al -­
ccntr-o del reactor·>. 
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c .. pttulo 3. 

DESCRll'CllÍN DEL fiQUIPO 
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DESCRIPCIÓN DEI EUU!PO ur lLIZADO. 

Las pru&bas experimentales se r"ealizaron en un tanque de --:-

1'ondo plano. El tanque +u~ construído manualmente con lámina gal­

van1;;::adfl de 1/16" de espesot·, llt!ne 40 c.m do secc.i6n n:?c.ta y 25 -

cm, de d1ámet1·0 (-fig.3-~). 

En las µartes laterale!:i dCo>l 'Lilnquc e:usten ti ori.f1c1os de -­

cada lacto, son de 1/4'' de d1Jmet1·0 y llevan soldados casquillos -

de 1 /3'2" de er-,pesor y 2" de largo, éstas a su vez. +·or-man las en-

tracias y salid~~ del si~tema. 

El ~15lem,, sólo u~6 uoa ertlrada, situada a 22 cm del fondo -

del tanque. Las sal i dc.H:i usadas, fueron dos; una s 1 tuada a 22 cm -

del Tondo y la ott"cl• situada a tu cm del +ando del tanque. 

La agitacidn Sl! llevó a cabo mediante un agitador marca Ca -

fri.-tmo de 71) w, 115 V y 6(1 Hz, de corriente alterna, que consta de 

una -flm:ha de 0.85 cm de diámetro, a la cual se ·FiJat·on dos tipos 

de t"ur·hinas: 4 aspas inclinad¿\s y 6 asPas planas, de 15.~ cm y 

e.a cm de diámetro, rcspcctiv.amente. En ambos casos, _la .fll:!cha se 

ntantuvo inclirrn.da con las aspas al centro del recipiente y a lú -

cm del -fondo del mismo. 

Para r~~li:~r cada experin1ento, se usaron 12.7 l de agua. El 

nivel do -fluido sin agitdción está a 27 cm del -fondo del reactor­

y el volumen i-eal del mismo, es de 18.9 l. 

El sum1nis.tt·o de agua al sistema -fue r·ealizado mediante un -

tanque ad1c1onal de lán1ina, s1tundo a 2.3 m del nivel del suelo. 

El flu]o se reguld con l.i ayuda de un rotAmetr·o y dos llaves 
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de paso, situadas a la salida y entraaa del sistema. 

Las muestr8s. fuer-en recolccladas en tubos de ensayo mat·ca 

Pyrex, a inte1·valos definidos de tiempo, mismo nue -fue llevado 

cor1 crondmetro. El peso se mid1d con una balanza ar1al(tica marca-

f1etter y el exceso de humed""d en lüs muestras se el imin6 con ca--

lenlamiento en ur1 secador marca \.IJ.H. Curtin and Co., decantándo--

las previam9ntll'. 

Se Ltüd agua c:omn .fluido, y i\t"eno. s{l1ca no r~artiva de o.114 

mm de diJmetro. como tra;o:ddot·. Estos dog elementos. además de set· 

de .fácil mi.ln~jo. tienen un ces.to baJCJ. 

Cada corrid.1 consistió en añadir 200 g de trazador a la co -

rr'ient~ cono:;tante de .fluido en su superficie. Fosteriot·mente, se 

midi6 la concentracid'n a 7t;.1 tubos tJe ünsuyo, tomados a intervalos 

de tiempo prev1arnenle establec:iclos. Adenifts, a cacla corrida expe -

rimental, se realizó una r~plica o s{mil y, de esta manera, ase--

gura1· la prgcisi6n en el e:1perimcnto. 

La Tig.2-b, ilustra esquemáticamente el sistema empleado. 

Fig.2-" Configw~acuS'n dol reactor 
usado en el s1ste.na. 

,___ 25 cm--

cm 

] 10 cm J 12 cm· 



Dt-•scr·ip1:idn dul ni...,.tr~ma usarlo. 

1. Almacón de agua du al1merit.aci6n al sist.~ma. 

2. Rehoü.1d1.ffo. 

3. lndicai.Jnr- de 1aiVl.d. 

4. Llavos d1~ p.1·;o. 

~· t<ut .1nmtro. 

b. FlLlJtl chi LH"ltt ."lda. al reactp.-. 

7. Reactor cor1t!r1uo. 

B. Ao1t..1dor. 

~. Flujo d~ 5al1da del reactor. 

10. Tubos de recolecció'n de muestras. 

Fig.2-b Ilustracidn esquemática del 
sistema usado. 

3 

9~ 
10 

Efl,.~~3 
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Capítulo 4. 

METODOLOGÍA • 
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NETODOLOG ÍA. 

El desarrollo ewperimer1tal de las pruebas, ae llevó a cabo -

tomando como r·u-furLJnc i a L1na ve loe idad y haciendo combinaciones de 

agitacidn y sal idas dt!l ,::,liment.o. Una vez agotadas esta6 combina-

nu!'", de c:lgitacid11 y sc\lidas del alim~nt.c1 du iguc1l n1<:tnera que con -

lu vulot;iúad antL•rior·. La pr-ueba il realizar St.J> solecc:iona del si-

quiunto diayrao1a de árüolt 
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En pt·imcr lugat", se calibró P.1 rotamctro. 

Enseguida, se li5ta por pasos la secuencia a seguir para ---

realizar cada experimento. 

a> Seleccionar del diagrama de árbol, la prueba a realizar. 

b) Liberar el paso de Tluiflo al sistema. 

e) Con el volumen de aqua rer¡uericto, se establece el ·sistema 
estacionario. Esto se logra usando el rot~metro y las --­
v.1.lvula~ de pc:tso instalcJ.d,ns a ambos lados del sistema. 

d) Se enciendu el aq1t"'d1Jt" y st-~ regula la vf:'locidad a omple­
ar en la pruebe"'· 

e) Al c¿\bo de 10 mir1, 6e vet·i+ica el sistema estacionario -­
dr?l Bi".3tcima. Df1bercin permanecer cunstantes los -flujos de­
ent:rada y Si.\lida, a!.>{ e.amo la VP.lc1cidad de agitacidn del­
sistt.?ma. 

T> Si no pL>rmanec:en constantes las condicicmes mencionadas -
en el incisa ant~ric1r·, volver al inciso (e). 

g> Una vez verit1c:atlo r.l sistema es\:ac:ioni\rio, alimentar la­
.-0·1.~na pruvi •. lme11to lavada y sec:dda. La arena s~ vierte en­
la ~uper~ic:ic del ~luido y i\l centro del recipiente. 

h) SJ? procede a tumar l.1s mUt:?'..itrrtis en los tiempos que abaja­
se mur~stran: 

1 - .:SI) 
:s1 4t. 
46 - 70 

Di-Ferenc i a en s. 

10 
30 
/JO 

La muestra nllmero ur10 se toma a los tu s de haber verti-­
tJo la ar·1~na al sistema. 

i) Una vez que la c"\rena SE~dimenta per-fectam~nte, se decanta.­
el uxceso de agua y se proced1? a secar los tubos cante -­
rtiendo lil arena recolectada como muestra. De igual manera 
so procP.de •:un la arena sobrante en el reactor al término 
de la prueba. 
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j > s~ pt:.isan los tubos socas para detl!rmint"1r r-1 peso de arena 
on cacli\ mue!>l.ra, de igual manara Ge pesa la arena sobran­
te i:?n 8 l r· .. ac t-.ur. 

k) Se lavrl pur·f~ctamer1te el reaclar y se inicia el procedi--
1ni1.>nto p;1ra real l .!:ar otra prueba. 

Lafi ~tru~bas se d~s~rrnllaron bajo las s1guierlle5 condiciones 

d~ opnr·ac i On: 

V= 12.7 1 

vo = o.a~o 1/min 

't: 15.3U12 min 



29 

Cap!tulo 5. 

RESULTADOS OBfENIOOS. 
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RESULTADOS UBlENIDOS. 

Par·a tener un -fácil maneJo e interpretación de los resulta-

dos u1Jte11idos, ':iv Jyr·upan en una serie de tablas y gráficas en -

las que ~l.! pre~H11LiHl eri -formi.t pr·oqres1va ul rcHiUltado et~ cálculos 

y aptff;31.:1onin~, as! como los gr·a.Ficos corraspundu..?ntes producto de 

los n1i~muti. 

ra. 2 gr~f1co~ p~ra cada curr1d~ oxpor·im[;'ntal, hacier1do Lln t.ot.al-

de 32 gr·cificcs. 

Las tablas están *armadas por 9 columnas, las cuales se ex -

p 1 ic.ln a conl: 1 nu.lc.: i ~in. 

C..:olumna 

No. 

2 Tiempo 

3 W Total 

4 W Seco 

5 Ee 

b Teta 

lnter·pr&t.aci6n 

C1.>tTe~pont.Je a 1 nómero de mues -
tra tometda. 

Tiempo en que .fue tomada 1 a ·mu­
esl ra después de la adición del 
tn1zador. 

Pe!iO de 1 tubo do ensayo más e 1-
da ar~na libre de agua. 

Peso del tubo de ensayo vac{o. 

Valor de Esp~1·anza de teta para 
cada ~iempo, calculada con la -
ecuación 1.9. 

Tiempo adimen-:.;:1onal et = t / 't', -
t indicado en la columna 2 y 
es el ~1empo nspuc1al del s1s-­
t.ema.. 
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Valor de la -ft·ecueflcia att..tmLtla.­
da del ti~mpo adimens1onal. --­
calculado con la ec:uac:ión 1.6 .. 

Valor ted'ric:o de Espt!ran~a de -
teta para el sistema, calculado 
con la ecu~c1dn 1.1. 

V."'\lor tedrico de la i=recuencia­
ac:.umulada del tiempo .!tdimansio­
nal, calculado con los valot·as­
teóricos de Ea y substituyéndo­
dc los en la ecuación 1. 6. 

Las tob'las están e lasi-fic:i.\das del número 5. 1 al número 5.16-

y van acompañadas con 'fil)ur·as compt·andidas del número S. l-a al 

5. 16-a. e ilustran ol g,-~+ico de los datos de 1eta vs. Ee Teórico 

y Real. Se ilustra también el gr..i-fico de loa. datos de Teta vs. Fa 

Teórico y Real en le.is grt~oficos comprendidos del númtH"'O ~.1-b al -

:;. 16-b. 

En el .:tpéndic.:e Ill, se ejemplif'ica ~l tlesnrrollo de opera --

cienes y cálculos par.a la formación de? l<'l t.1bla de una corrida, -

en baSe a los resultados experimentales obtenidoe. 



VH'.HHR1 Tnb. 5.1 
No. lJc:-mpo 1°1 Total ~¡ Ser.o Ee Tc·'ri.1 F" E" Teor F .. Teor 

Jn.:i.cio (1 :i1.01po 21.(l!ó(I 1.(10(1(1 o .(1(:(1(1 Q,(l(l(:(I" 1.0(u)(l 0.(J(l(l0 

](1 :~ ~ ,:'°t(llE.i :? ~ ,(i: o(l o. q:,~(18 1), •)J 09 (•. (11 ('?• (l,C,.'f,C"",•:: •).(11•)8 

2 :>O ::?l. 670::? 21.17~3 (>. c;:·41 S' c1.o:-'.·10 (1, (1::(>6 0.9/f,5 (1.(1215 

3 :;e) 22.1142 21.6~:·(1 <1. 9~.,::-:0 1) •• :i:.~::-'l (l,(l:;.(lf· 0.91;;7S' 0.0:.::1 
4 40 21. 85~·~· 21.::-.~ . .l!l 0.9:::15 O.O·'l36 (1,(ll.! (1 o.c;·574 (l.04::6 

•' :.o :?:?. 4666 :"!.9CQ5 0.9176 (1, (1~~45 0.0;.1(1 (l,9470 (J,(153t) 

6 6(\ :-·1. 6~·(i6 21.1:.,75 e:. s·~·'-7 t),CJ6~·'t (l,(lt,¡ 1 c1. s·•.,.7 1).06::.:.:-. 

7 70 2::'. :.(l61 21.8~50 (l,(:7~0 o. (171:..:· (l.(1710 J),9:?l·6 (1.07:.11 

o 8•) ;·1. ~A.<67 ~~-, :'(l(I~ •), 73:::6 (l,(li71 1),(1797 0.91l.!:'.• 1),0:?:?·~· 

9 90 :'2.:?.•)06 ~1.8:::=1:. o.es·.09 (l,(IS'fJ(¡ 1),(IC::.•6 (J.~·(;é.6 (1,(1934 

10 l (l(l ::?1 .6340 ~·1.17:.(o c1.c7:::fl o. 1 (!~~9 (l,(l9f-.:? 0.3968 0.1032 
11 11 (1 '.:.'1. E:(l4(1 21. 340~· 0.8790 •).1198 1).1078 o.st:71 O. l 129 
12 12(1 ~1.86/fl ::1. ~(!~(! (l.0706 (1.1-;:.07 0.117::-: o.~775 0.12~·5 

13 lJO 21. :~09 20.81)1(1 (l.Eo·28 0.1416 0.1267 o.s¿,no 0.1320 
14 14(1 21 .~1!03 2: ,(1(1:?(1 0.8:?.(18 0.1~;.·5 (1.1:,:.59 o. (:1586 (1.141~ 

1=· 150 ~0.7966 :?0.:;.558 (1.80::.5 (l, 1634 0.1449 0.8493 0.15(17 
16 160 21.4402 20.9972 0.83'77 (1, ¡ 74::; •), 1541 0.8401 0.1599 
17 170 ~1. 6367 2j .2030 (l.8:::21 O. !E·57 O. lbZ·l 0.8310 0.16'7"0 
18 180 ~l .33:?4 20.9006 Q.8185 o.1c;·61 0.1720 0.8220 0.17(•0 
19 190 21.4147 70.9942 (1. 7971 (1.2(17(1 0.1808 t).8131 0.1869 
20 200 21. 2445 20.8270 0.7914 O.Z178 (1.1895 0.8•)4'2 0.1958 
21 210 21. 794(1 21.3978 0.7510 0.2'.207 0.1979 0.7955 0.2045 
22 220 21. 4447 21.0555 (1.T:.77 0.2396 0.2060 (1, 78l.9 (1.2131 
23 2:.!.I) 2l .:'.971 21 .0053 (l. 7427 0.2~105 0.2141 o. 7i'f-14 0.2216 
24 240 21.5917 21.2029 0.7370 0.2b14 0.2221 0.7700 0.2:;.oo 
25 251) 21. 4332 21.(lil68 o. ¡:;:.24 0.2723 0.2301 0.7ó16 (1.2384 
26 260 22. 2c-;·39 21.9149 (l.7279 (1.28:.2 (1, ::.et c. 7:;,3~ o.~466 

27 27(1 :.!1.9G:'.2 21.5932 o.n.9:;. 0.29"'11 0.2.::t..1 0.7452 0.2548 
.::s 280 21. 674(1 2J. .2;'":i56 ( .• 7-::.62 ü.;:';050 o.~51.1 0.7371 0.2629 
29 290 21. 7192 21.3A(l6 0.7176 0.3159 0.2é..'.20 •). 7291 0.2709 
31) 3(10 21. 7989 21.4234 (l. 7118 0.3?l.8 0.2698 (l.7212 (l.2708 
31 3::.0 21.6(141 21.2621 0.6403 (l.3594 0.2920 0.6981 O.Z.(119 
::.2 :360 21. lc;'98 20.9055 0.5579 0.3921 (l,J.117 0.6756 0.3244 
33 390 20.9072 20.6459 0.6469 0.4248 0.3J.14 0.6539 0.3461 
311 420 21.~·63::. 21, 29l(I 0.5162 0.4575 o.::.:.5c;4 0.6329 0.3671 
35 450 21.3085 21.0008 0.5833 0.4902 0.3684 0.6125 (1.3875 "" 1\) 



V1A1S1R1 Con t. tiib. 5.1 
No. Tiempo w Total ~J Sc:co c .. Teta F" Ea Teor Fa Tt.>or 

:.'<6 400 21.11637 21.1733 0.!::1505 0.5228 0.3869 o.592n 0.4(172 
37 51(1 :?1.5013 21.2265 0.5:'09 0,5:.55 0.4(144 o.57:::n 0.4262 
3,r¡ 54(1 21.5(104 21.~122 0.5ª63 o.~t:r.2 (1.4218 ü.55~3 (>. 4447 
:.'<9 570 21.~1)5() ~1.'.?352 0.5114 0.62(19 0.4391 0.5375 0,11625 
40 6(l(I ~1.5838 21.3:~3c¡ 0.5021 0.6535 0.4557 0.5202 (1.4798 
41 630 21. 3308 21. ~·~77 o. 4907 0.6?62 0.4720 (1.5035 o. 49t.5 
42 66(1 21.2021 :'0.9~05 0.4712 o. 7!:J9 0.'4879 0.487:. 0.5127 
43 690 21.3•)37 21 .0720 0.4392 1).7516 0.5028 0.4716 o.s:>n4 
44 720 21.9626 21. 741'\ 0.4193 O. 7f.A3 0.5168 0.4565 o.~Jl\36 

45 750 21.~t.25 21.17°87 0.4242 0.8169 (1.5306 0.4418 0.5~·02 
46 810 ::'1.2978 21 ,(1f¡:J(l 0.3977 1),8823 0.5574 0.4138 0.5Cb~ 
47 87(1 20.7675 :'0.57:!3 o. ::.7(h) •).9476 •),5E25 (1.3877 (1.61::::'4 
48 931) 21.6112 21. 4273 0.3llG6 1.01:::0 (1.6060 0.3631 0.6369 
49 990 20.8420 2•).6665 (>.3327 1.0707· 0.62[l3 (1.31\02 0.6599 
50 1050 21 .4606 21.::-.022 o.:::oo::; 1.1437 0.6439 o. 31"6 0.6014 
51 1110 21.5364 21.3826 o.~915 1.2(:91 0.6603 0.2905 o. 7(116 
52 1170 21.1625 21.0::.!00 0.27(ll 1.2744 0.6['66 0.2796 o. 7;~•)5 
53 1230 20.s:ss 20.6912 0.2551 1 . :.:ss 0.7038 0.2619 o. 73:12 
54 1290 20.97B9 2 1).8560 0.2330 1.4051 0.7197 0.2ll53 0.7548 
55 1350 21.2301 21.1110 (l.2258 1.4705 (l. 7347 0.2290 0.7703 
56 1410 21.2167 21. l(ll.2 0.2095 i .535n 0.7490 0.2153 o. 7840 
57 147(1 21. 2709 21.1645 0.2017 1.6012 (l.7624 0.2017 0.79r.5 
58 1530 21.0565 20.9658 0.1719 1.6665 0.7746 C>.18:J9 0.8112 
59 1590 20.8694 20.7fJ04 0.16H7 l. 7319 o. 78:0·7 0.1769 (1.8232 
60 1650 20.9[:8(1 20.9112 0.1456 1. 7972 0.7960 0.1658 (1.8344 
61 1710 21.3:;';22 21.2579 0.1403 1.8626 0.8(154 0.1553 0.8449 
62 1770 21.0025 2E),Q38(1 0.1223 1.9280 0.8140 0.1454 0.3547 
63 1830 21.2057 21.2269 0.1115 1.9933 0.8216 0.1362 0.8639 
64 1890 21 .2418 21.1905 0.0972 2.05fl7 0.8234 0.1276 0.8725 
65 l(j'50 21. 7052 21.6530 0.(1909 2.1:".40 0.8348 0.1196 0.80(>6 
66 2010 21.(1042 20.9606 0.0826 2.1S94 0.8408 0.1120 0.8882 
67 2070 20.7766 '.20. 7380 0.0732 2.:2547 0.8458 0.1049 0.8952 
68 2130 :?1.4338 '.21.4009 (1.0624 2.~201 0.8503 0.09G3 0.9019 
69 2190 21.1:20 21.0902 0.0603 2.3854 0.854::". 0.0920 0.9081 
70 2250 2(1, 9618 20.9310 0.0584 2.4508 0.8582 0.0062 0.9139 

w 
w 
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V1A1S1R2 Tab. 5.2 
No. Tiempo 1; Tobl 1; Sei::o Efl Teta FA Es Teor Fe TP.nr 

Inicio o 21.8351 21.8351 1.0000 0.01)(')0 0.0(>(;(1 1.•)0(10 0.00(10 
1 10 22.::l217 :i .s::.51 0.9224 0.1)109 (l.0105 0.9892 0.0108 
~ 20 21.5118 :"1.(1•)52 0.96•)3 1).0218 (1,(1~(>7 (l,97G5 (l.(1215 

3 30 22. l2é-4 21.ó23f) c).95:.3 ('1.0327 0.031t 0.967? 1),032t 
4 4(> 21.2(120 20.7~1? 0.91(12 0.0436 0.04!3 o.·9574 (1,(1426 
5 50 21. 7920 21.2925 1).9468 0.0545 (1,1)514 0.9471) 1).0530 
6 60 21. 4~33 ~(1,9::.53 0,9250 0.0654 0.0616 (l,Q367 (l,(!633 
7 70 ·21.5110 21.0274 0.9167 1),0762 0.1)716 0.9266 (1,0734 
8 8(1 Zl. 7917 ¿:'1.31•)5 0.9121 0.0871 O.C>Sl6 0.9165 0.0035 
9 90 21.3415 2q.nri.3q 1).8674 0.0980 1),091.3 0.9066 0.0934 

10 100 21.5E26 21.1145 0.0873 0.10H9 t), 1008 l).0968 0.1032 
11 110 21.2941 20.8437 0.8537 1).11'78 0.110.1 0.8871 o. tl29 
12 120 21.3502 20.8985 0.856~ 0.1'::.•)7 0.1196 0.8775 0.1225 
13 130 21.4823 21.c\':.16 0.8543 1), 1416 o. 1209 0.8600 1).1320 
14 '140 21. 4C80 :'1.0~73 0.8:":54 0.15::?5 0.1301 0,8506 0.1414 
15 150 21.3330 20.8956 1).8291 o. 16::.4 o. 1472 0.849.3 0.15f)7 
16 160 21.322:? 2·).9t)23 0.7959 1).1743 0.1561 0.8401 0.1599 
17 170 21 .. 39(i? 20.9715 0.7946 0.1852 0.1647 0.8311) 1).1690 
18 HJO 21.8917 21.4680 0.8031 c).1961 0.1734 0.8220 0.17BO 
19 191) 21.20:0 20.7805 0.7990 0.2070 0.1021 1).8131 o. !B69 
20 200 21.6570 21.2343 0.8012 0.2178 0.1909 (l,8042 0.1958 
21 210 21.3200 20.90S5 0.78ü0 1).2287 1).1995 o.7955 0.2045 
22 220 21.2610 20.8615 o. 7573 0.2396 0.2078 0,7869 0.2131 
23 230 21.5956 21. 2379 1).6700 0.2505 0.2157 1). 7784 0.2216 
24 240 21.5232 :?1.1403 ü.7353 0.2614 0.2234 0.7700 0.2300 
25 250 21.43.'31) 21.0388 1). 7472 1).2723 <).2314 0.7616 0.2384 
26 260 21.3912 20.9959 0.7495 0.2832 (l.~:::.96 0.7534 0.2466 
27 270 21.8707 21.4903 0.7362 0.2941 0.2477 0.7452 1).2548 
28 280 21. 7648 21.3Ll07 0.7231 1).3050 0.2557 0.7371 0.2629 
29 291) 21.33t'il 20.9590 o. 7186 0.3159 1).2635 0.7291 0.2709 
30 300 21.2514 2(1,8727 0.7178 0.3268 0.2714 0.7212 0.2708 
31 330 21. 5660 '21.2::!05 0.6549 1).3594 o.29.38 1).6981 0.3019 
32 360 21.6226 21.2f376 0.6350 0.3921 0.3149 0.6756 0.3244 
33 390 21.5326 21.2076 0.6160 1).4248 0.3353 1),6539 1),3461 
34 420 21.9216 21.5916 0.6255 0.4575 (.).3556 0.6329 0.3671 w 
35 450 21.óOló 21.2a79 0.5946 0.4902 0.3755 0.6125 0.3875 Ul 



\/1.f\lSjí·C r:onl. l<1b. 5.2 
No. Tiempo t• To ta( w Seco Ee Teta Feo Ee Toar F.o T~or 

?.l.. 400 :'1.3506 :-:"1..(1565 ü.5726 1:i.s:;·s 0.:":946 o. !:.92E:~ (l,t.(:72 

37 Slt) 2t. l944 2(i.:3f+7 (i.56•"l\ i). =-555 1),41.:::2 O.S7::.-3 1).426~ 

''º 540 21.'2!....73 :ii • 1)~•)5 (l.4t.78 (1.58.l:i (l,4::0():? Ci.5:·~3 0.4447 
39 570 21.:.557, ·.~\ .00::1:::: 0.5063 (1.6209 (1, 41161 .:i.s:75 t).46'25 
40 6(1(1 20.8724 '2(1, 6')25 0.5116 (>.65~·5 (1, 4L.':}.7 o.:.:.·o:> (1.4793 
41 6.::o 21.5!)71 -:1.2n.70 0.4930 (•.6n62 o.~79! 0.5(•35 1). r~965 

42 bb(l n.4160 :::'l. lb71 (l,4718 (1, 71(39 •), ·~S'"'-9 (1, J:( 73 (l.5127 
4.3 69(1 21.10:.~ 21), ~635 0. 4::.55 0. ?516 0.5100 0.4716 0.52114 
44 720 21.'2760 21.c~i::.43 (l.420Z (l. 784:: (l.=·:?43 (l,.ó.'::·65 0.54:!.6 
45 750 2!.1114 2(•.9145 0.37.'3:' 0.8169 t),537.3 0.44~8 o.ss~-:: 

46 8!(1 ~1.:':'1)0 21.0191 0.3808 (l, 8E'2~" (l.5619 (1.4!:<8 0.5862 
47 87(1 21.3t)68 ~1.10i"t9 i:i.38:07 0.9476 0.586'7 1) .. 3877 t).6124 
48 9::;(1 2!.1961 21.(11(13 o .. 35.22 .í .0130 •),6109 ('.:<6:.1 (1,6:0.69 
49 990 21.3657 21.2059 0.3029 1.07G3 0.6::;~3 o. 34(12 o.6599 
50 105(1 21.226:0· 21.C>598 t.).3156 !.1437 0.6525 (1.31!::6 (l.6814 
51 \ 110 21.'32: .. 3 21. 1725 0.2858 1.2(•91 0.6722 (). 2985 0.1016 
52 117(1 ~(1.8129 =(l.68(13 (1.2513 1.2744 0.6897 (1,2796 (l. 7205 
53 1231) :1.1063 20.9756 0.2477 t .3398 0.7060 (,.1,2619 1).7382 
54 1290 20.9709 20.Bl-~6 (1,2034 1.4051 0.7208 (1,2453 (l. 7548 
55 135(1 21.33·10 21.2235 t).2095 t .4705 (•, 7343 1).2:::98 0.7703 
56 1410 21.2975 21.1977 0.1892 1.5358 o. 7473 0.:2153 (l. 7848 
57 1470 21.2026 21. 1120 0.1717 1.6012 1). 7591 0.2017 C). 7985 
58 153(1 21.9432 21.8620 0.1539 1.6665 o. 7697 0.1889 0.8112 
59 1590 20.8794 20.8056 0.1399 1.7.'319 o. 779.-:, 0.1769 (l.8232 
60 165(1 21.80(13 21. 73(>7 (>.1"'319 1.7972 o. 7(02 (l.165·'3 0.8344 
61 1711) ~1. 46(\(~ 21. 4t)05 0.11'28 1.8626 0.7962 0.1553 0.8449 
62 177(1 ~1 .5536 21.4962 o.toce 1.4280 o.Go::s 0.11J5il 0.8547 
63 t800 :?l •. 3~18 21. 3107 (l.1)400 1.9933 0.8(\r.3 0.1.36:? 0.8639 
64 189(1 20.8117 2(1, 7624 0.0934 2.1)507 0.8127 0.1276 0.8725 
65 1950 21. 4224 21.3791 Q.0821 2.1241) 1),8184 o. 1196 1).0806 
66 20!(1 21.99'26 21.95'24 (l.(1762 2.1894 0.8236 0.1120 (l.R8A2 
67 207t) 20.9305 21),8939 0.0694 2.2547 0.8283 0.1049 0.8952 
68 213(1 21. 7845 21. 7511 0.06::.3 2.3201 0.8327 (1.09B3 (1,9019 
69 2190 21. 4071 21.3776 0.0559 2.3854 0.8366 0.0920 0.9081 
70 2250 21.4411 21.4135 0.0523 2.4508 (1, 84(11 0.08<.2 (l.9139 ..... 

"' 



Esperanzo de Teto fig.5.2-o 
37 

o----.--.~~~~~~~~~~~~~~~~~~-..-~~~~ 

0.4 08 1,8 2.4 '·' 

.Fr ccucm:io cJc Tela 
• .,. 1 ..... 1 !; ' Q 'l 

o.~ -

o.o 

º·' 
º·' 
0.5 -

0.4 

O.> 

U.'.J 

"·' 
..---.--~~-..~-,.~-..-~-.-~-.--~.--~,----.~-,.~-J 

0.4 o.o '·' '·º 



',/1,'".\lS'.:'Rl Ti<b, S.3 
Numf,:iro Tiompo w Total N Sc-co Ett Tt.~t.:a "" E" Te:-.::ir Fe T.!!t::or 

lnicjo (l 21.016(1 ::'!..OlbO l • r)(l(l(I (1.1)(11)1) 0.(l(:t)O l .(;(•(1(1 (!, (IG•)r) 

1 10 21 • .ti.'-jl 21.t'it&r) 1). ni :::-t ('l.(11t)9 •t),(l(>'?'~ 1).9\:72 1). 1)1(•3 

::? 20 ::1.:.;·_·:-:- :~1 .17:-.:;. (l. 77'5l l),r)~18 o. (1) :::.s (l.97f.:; (l.(l:'J ::_, 

3 30 22.(•501 :::1 .ó2:x1 0.8113 1),1):.:7 O.C-::72 1).9679 o.c.::~~1 

4 4(1 21,E,r)t(I 21. ~.¿,/, l o.s:-:e:-- (l.t).'l"::.6 o. 1:r: . .::,1 0.9574 e'. o.e.;·¿. 
5 50 2'::.4(·5~ 21.98~':i l),('(•2r) (1,(l'3·t5 0.0·15(1 e). 7'•l7(1 (•. r)5:.(• 

6 60 21.~·l·8:-' 21.1~77, (l, 77f-,''5 (1,(16C.4 o),1)~;::6 0.9367 (l,(1t.:-.3 

7 70 2::. 25:.6 21.845(• (l.77..t5 (1.1)70::! ü.06:-(' 1),9?·'.:>6 (l,1)7.::4 

8 80 21.s:;::.5 ;:' ~ • :~·:1(1:.' 0.612:~ 1),1:'':'.'71 ( 1 ,(1696 (1,916~· c1.o:=.:35 
9 90 22. 2.3(•4 :'1.8'.235 0.7b18 l) ,1)08(1 1).(1771 0.91).l_:,6 0.09.::4 

JO 10(1 21.~1439 :·1 .17::.C> o. /(1::.1 (1, !1)~:9 (1.00::;1 (l.89bfi 0.1032 
11 110 21. 7177 21.3.:,;13 0.7154 0.11°.J 0.(192¡'7] O.F'::.:7t o.112si 
12 12(1 '.21. 795:.t 21.4(1.t.S (l. 7ll•):" (1, l ::,r)7 1), j ('•)7 (l.8775 0.12:'5 
13 1::;1) 2t .:-!1)59 2(•.t:Ol(t l).7b75 0.1416 0.11).ic;' 0.86üü O. t.32(1 

!4 140 21.3~:"./l 21, (H)'.:(I c. 1:-:.0 (\,15'25 (l .117(1 0.8586 (1.1414 
15 15(1 20. 7.;.01 2(•.355::: 0.7095 (o.167-4 O.t::Y·8 o.ga.93 c), 1507 
16 160 ~~l. :.~4(1 2•),997~ (l.6;:".84 C1 .11r.;. (l.1322 o.e•c11 o.1~;c¡·9 

17 170 21.5744 ~1. 2!)3(• o. 7(10:0 (•.11152 1).1395 0.8?'1(• 0.1691) 
13 10(1 '.21.:'L-63 20,9006 0.6932 (1.1961 0.1471 0.8:=:·20 0.1700 
19 190 21.3572 '.20.99.G.2 (•.6Cü1 (i.2L'70 0.1546 0.8131 o. 1069 
2(1 :;:'•)(l 21.1744 2•).8270 (l.é:·~·E''=· ( 1 .:·178 0.16:'(> 0.8042 0.19=·8 
21 210 21. 7820 21.3978 0.7283 l).22fl7 0.1695 0.7955 0.2045 
22 ::x1 21.4739 21.0555 0.7931 0.2396 0.1778 C>.7869 0.2131 
23 230 ~1.35'•2 21.(\05.3 0.66:.:. 0.2505 0.1857 0.7784 1).2216 
2• 240 21.5476 21.~029 0.65:".4 o.:·t.14 (1, ]929 0.7700 0.2300 
25 250 21.4044 21 .0468 1),6778 1).2723 0.20(11 C).7616 o. 2-3~4 
26 26(1 22.2644 21.9149 1).6625 0.2832 (1.2074 o. 7534 (1.2466 
27 270 21.93=2 ~1.5932 0.6426 o.~941 (1.'2145 0.7452 0.2548 
28 ::::c-10 21.6257 ~1.2856 (1.6447 0.305(1 0.'.2215 (1,7371 0.2629 
29 290 21.6714 21.3406 0.6270 0.:::159 1).228'5 0.7291 0.2709 
:.o 3(1(1 21.7711 ~l .4=:::• 0.6591 0.3268 0.::::::,55 (l. 7212 0.2708 
31 330 21.564(1 21.2621 0.5723 0.3594 ü.2556 0.6981 1),3019 
32 360 21.2260 20.9055 0.6075 0.3921 (1.2749 0.6756 0.3244 
33 390 20.9512 20.6459 0.57D7 o. 4248 0.2943 1).6539 0.346t 
34 42(1 ::?1.5914 21.2910 0.5694 (l,4575. 0.313(1 0.6329 (1,3671 ...... 
35 451) 21.3105 21.0008 0.5870 1).4902 0.3319 0.6125 0.3075 CD 



IJlAlS~Rl Cont. t;iti. 5.3 
No, TieiTlnn ¡; Total ¡; Set.:fl E,. Teta. Fg E,. Teor Fa Tcor 

36 480 21.4712 21.17?.J. 1).5647 0.5228 0.3507 0.5928 0.4072 
37 510 21.4915 21.·2265 t).5(12.3 0.5355 o. ::;1.>1:2 o.sTm 0.4262 
38 5•l•) 21.4928 21.2122 o.~i::-;19 0.58(.;2 0.:.051 0.5553 0.4447 
39 570 2\ .5102 21.-:!352 0.5~13 0.6209 l).41)23 0.5375 0.4h25 
40 600 21.589(1 21.32:?.9 ü.5025 0.6535 0.419(1 0.52(12 0.4798 
41 630 21.8215 21.5677 O.<lfll I l),6f:162 0.4351 o .. 5035 0.4%5 
42 66(1 21.2057 2iJ.9535 0.4781 0.71D9 0.4507 (1,4873 0.5127 
43 691) 21. 3\ 18 21.0720 0.4545 1). 7516 o. 466<) 0.4716 0.5284 
44 720 21.9808 21. 7414 (l,453R (1, 7843 ü.43(18 0.4:005 0.5436 
45 750 21.3713 2\.1307 0.4409 0.3169 0.4954 0.4'118 0.55t12 
46 810 21.3048 21.üf•BO 0.4110 0.8823 0.5233 0.4138 0.5062 
47 87<) 20. 75.35 20.57:'.:3 0.3435 0.9476 0.5479 0.3877 0.6124 
48 930 21. 6130 21.4273 o.:.52ü 1,(1130 0.5706 1).3631 0.67.69 
49 990 20.8032 2('1.6665 0.2591 1.07ll3 0.59,)6 0.341)2 0.6599 
50 1050 21.4606 21.3022 ü.3003 1.1437 (1.6089 0.3186 0.6814 
5\ 1110 21.5304 21.38~ó 0.28t...i2 1.2091 1),6279 0.291i5 o. 7016 
52 1170 21.1616 21.020(1 (1.26fl4 1.27A4 0.6458 0.2796 0.7205 
53 1230 20.8071 20.6912 1).2197 1 .. 3398 0.6617 0.2619 0.7302 
54 1290 ~0.9832 20.8~60 0.2.a.11 1.4051 0.6768 0.2453 o. 75•18 
55 1351) 21.20.~1 21. \ 111) 0.1803 1.4705 0.6906 0.2298 0.7703 
56 1410 21.2100 21.1062 0.1968 1.5:058 0.7029 0.2153 0.7848 
57 1470 ~1.2415 21.1645 o. 1460 1.6012 0.7141 0.2017 1). 7985 
58 1530 21.0650 20.9658 (l,tf:8(1 1.6665 o. 725(1 0.18fJ9 0.8112 
59 1590 20 .87.30 20. 78(~-1- 0.1755 1. 7319 0.7369 0.1769 0.8232 
60 1650 20.9932 :20.911'.2 t), 1554 1. 7972 0.7477 0.165fl 0.0344 
61 1710 21.3373 21.2579 0.1515 1.8626 0.7577 1).1553 0.8449 
62 1770 21.0(132 20.9:.50 0.1236 t.9::30 0.7667 0.1454 0.8547 
63 1830 2t. 2932 21.2269 0.1257 1.9933 0.7748 0.1362 0.8639 
64 1890 21.2562 21.1905 0.1245 2.05H7 (>. 783(> (1.1276 0.8725 
65 1950 21. 7042 21.65.30 0.0971 2.12'1<) 0.7903 0.1196 0.8806 
66 2010 2!.0119 20.96(16 0.0972 2.1894 0.7966 0.1120 ú.8882 
67 2070 20.7932 20. 7:380 o. t046 2.2547 1).8032 0.1049 0.8952 
68 2130 21.43.36 21.4009 0,0620 2.3201 0.8087 0.0983 0.9019 
69 219<) 21.1268 21.0902 0.0694 2.3854 0.8131) 0.0920 0.9081 
70 2250 20.9586 20.9310 0.0523 2.4508 0.8169 0.0862 0.9139 

"' \O 
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VlA1S2R2 T<1b. 5.4 
No. Tiempo w Total t~ s~co Eeo Teta Fe Ee Teor Fe Te1.,r 

Inicio o 21.8351 21 ;e351 1.00(l(J 0.0000 0.0000 1. (H)(l(I 0.0000 
1 10 .22.26'2'2 Z1 _i:¡::;51 1).81)96 0.0109 l).c)099 0.9092 0.0108 
2 20 21..4012 :?l .(h)52 (l. 7~·(>6 0.0219 0.0184 0.97C5 (1,0::::'15 
3 30 22.0466 21.6230 1).3!)29 1),1)327 0.026:1 1),9679 0.032l 
4 40 21.1308 20.7:'18 0.7753 0.0436 0.0::54 0.9574 0,(14:?6 
5 51) 21.6974 :?1.2925 1). 7675 0.0545 0.1)438 1).9471) 1).05.31) 
6 6C) 21.3•)67 20.9::.53 o. 704•) O.ü654 0.0518 o.9z..u7 0.063:;". 
7 70 21 .. 3982 21.0274 (l.7029 1).0762 1).1)595 0.9266 1). 07.34 
8 80 21.6710 ~1.31(15 1).6849 0.0871 0.0670 0.9165 0.0rl35 
9 91) 21. 2432 20.Bü.3~ 0.6011 1).0980 1).0745 1).9()1:>6 1).(1934 

10 100 21.4769 21.11'15 (l.6ftl,9 0.1089 0.0019 0.0968 0.1(132 
11 111) 21.2102 20.!")437 1).6947 1).1198 (i.c)895 0.01171 0.1129 
12 120 21.2563 20.8905 (l.67:1:? 0.1307 0.0969 (l.0775 0.1225 
13 13t) 21.3861) 21.0316 1),6718 l), 1416 0.11)43 1).t16RI) 0.1321) 
14 140 21.4015 21.0473 0.6714 0.1525 0.1116 (l ,85f~6 0.1414 
1'5 15c) 21.2618 :O.fl956 1),6941 0.16.34 0.1190 0.8493 0.151)7 
16' 160 21 .2é·03 '.21).90'.:::3 (l,6786 0.1743 0.1~65 0.8A01 0.1599 
17 170 21.3214 20.9715 1).663: 1).1852 0.1.338 0.8310 0.1690 
18 180 21.8303 21.4680 0.6877 (1,1961 0.1412 0.8221) (1, 17C(I 
19 191) 21.1317 20.7805 1) .6657 0.2071) O. t4fl6 1).81:31 0.101>9 
20 200 2! .6151 21.2343 0.7218 0.2178 0.1561 0.8(>42 0.1950 
21 211) 21.2575 2f).9C)J]5 o.6615 0.22C7 1).1636 0.7955 0.2045 
22 220 21. 21)42 '.20.8615 (1.6496 0.2396 0.1708 0.7869 0.:?131 
23 230 21.5855 21.2379 0.65fl9 0.2505 0.1779 0.7784 0.2216 
24 240 21 .4079 21.1403 0.6589 0.2614 0.1851 o. 77(11) 0.2300 
25 250 21.3715 21.0388 0.6306 0.272.3 0.1921 0.7616 0.2384 
26 260 21.3244 :::0.9958 0.6229 0.2832 0.1909 0.7534 0.2466 
27 270 21.8151) 21.4903 1).6155 0.2941 0.2057 0,7452 o. 25.1"~8 
28 280 21.7115 2! .3807 0.6270 0.305•) 0.2124 0.7371 0.2629 
29 290 21.2727 20.9591) 1).5946 l),.'l159 0.2191 1), 7291 0.2709 
30 300 21.1913 20.8727 (>.6039 0.32l~8 0.2256 0.7212 0.2788 
31 330 21.5100 21.2205 1).5639 o.3594 0.2447 1),6981 0.31)19 
32 360 21.5059 21.2876 o.5654 0.3921 0.2632 0.6756 0.32~4 
33 390 21.51)58 21.2076 o.5652 0.4248 0.2816 0.6539 1).3461 
34 420 21.8009 21.5916 0.5484 0.4575 (1.2993 0.6329 0.3671 
35 451) 21.5705 21.2879 1).5357 1),4902 0.3175 0.6125 0.3875 .,,. 

.... 



'./1HlS2R2 Cc-:it. te\h. ~ •• ll 

No. Tiem~o \~ Tot~.l \~ S..:co E;o Tet::. Fe E., Tr>rJr F" Tear 

36 4:3(1 21.z.149 21.(l5b5 o.4n9(1 (l,5:?28 0.:::-..r.3 0.::0<''.''j (1, 4(172 

3"7 510 2t .15ó7 ::o.:::947 t).f19b6 0.55'.""·5 l) •. ~~(·4 (1. 57:::; 0.42b2 
38 !,'j.d(l ::01.2::<?.'.2 21.0::(15 0.4980 (l.5f'..lb:' o.).-::_,t_.(.7 o.c;:-,5~.:. (l."1111\7 
39 370 21.37-5:: :1.occz 1).5063 ('.6~(19 o. 3::::1 ( 1 .'3:.;s f),46~5 

40 60(1 :·o.f::'f1l, =:·ü.6025 (1, 4'.:".'f.:ib 0.6~135 o,:;c;·ri::-; o.:-.:iü:? (1,4798 
41 630 21.4f":59 21.247•) l),45:R (l,68h2 1),4127 1), 5,).:;5 0.4965 
42 660 21.4•)11 21.1671 (l,.d4::.'·6 (l. 71r_:c;· (l.4274 0.4ft:.:. 0.5127 
4.:.> 690 21 .0933 :'.f).r.635 0.4:::56 1), 7516 O.A41f) !) • -'7 !.6 0.5284 
44 7~(1 21.::2:::.1 :?l .(l~·43 (l.437·7 (1. 7l'~3 •),4560 O.-'~·é·:-1 0.5436 
45 750 ~1.13fJ4 20.9145 1).4244 l).8169 (1,4700 1),4418 0.5582 
46 81(1 21.::41(1 :1.0191 (J.4:'(16 0.8023 0.4976 0.4138 0.5862 
47 870 21.3117 21.1(149 0.3920 1). 9476 0.5241 o.z.377 1).6124 
48 93(1 2l .21J)4 :'1.(11(13 (1.379'.:. l .01 :";1) 1),5494 0.3b31 0.6369 
49 990 21.4•)1)5 21.2059 0.3609 1.0783 0.5738 (l •. 34(>2 1).6599 
50 1050 21.:?337 :?1.0598 (>,3~96 1.1437 0.5t;'66 0.3H16 0.6814 
51 1111) 21. 3143 21.1725 0.2608 1. '..:!1)91 0.6162 o.~9c:::s 1).7016 
52 117(1 2(1.822::: 20.6Dü'.3 0.2692 1.274.C 0.67.38 0.2796 0.7205 
53 1230 21.1025 20.9756 0.2405 1.3398 0.651)4 0.2619 0.7382 
54 129(1 2Cl.9C99 2(1.8/..:.6 0.2394 1.4051 0.61obl ü.::453 ''-7548 
55 1351) 21.33'78 21.2235 o. 22(14 1.47(15 •).6811 0.2298 1). 7703 
56 1410 21.3061 21 .. 1977 0.2055 1.5:.58 0.6~·50 0.215:.5 0.7848 
57 1470 21. 2164 21.1120 1).1979 1.61)12 0.70>12 0.2017 l).79fl5 
50 153(1 21.9585 21.8620 0.1829 1.6665 o. 7'207 0. !889 0.8112 
59 1590 20.8970 20.8056 0.1733 1.7319 0.7323 1).1769 1).9232 
60 165(1 21.8059 21. 7307 0.1425 1. 7972 o. 7Ll."26 (J, 1658 O.f:344 
61 1710 21. 4750 21.4005 0.1412 1.0626 0.7519 1), 1553 (1,8449 

62 177(1 21.5654 21.496::.' 0.1312 1.9280 0.7600 0.1454 0.8547 
63 1830 21.3003 21.3107 0.1319 1.99::;3 1).7694 t).13ó2 0.8639 
64 1890 70.823~ 20.7624 0.1154 2.0587 o. 7775 0.1276 0.8725 
¡,5 1950 21.43117 21.3791 0.113•) 2.1240 0.78.:l.9 0.1196 0.8006 
61.. 20!0 2:.0.:197 21 .95:4 0.1036 2.1894 0.7922 0.1120 0.8f:A2 
67 2071) 20.946n 20.8939 0.1003 2.2547 0.7991) 1).1049 0.0952 
68 213(1 21. 7963 21. 7511 (l.(lf;57 2.3201 0.8051 (1.0983 0.9019 
69 2190 21.4152 21.:::776 0.(1713 2.3854 0.81()2 1),(\921) 1).9081 
70 2250 21. 4569 21.4135 0.0823 2.4508 0.8152 0.0862 0.9139 ... 

1\) 
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V1i~:'S1Fn Tttb, 5.5 
No. Tiemno \~ Totai \~ S~co Ee T~t:.t F" E~ TP.or Fe T~or 

lniC.JO o 21.(1160 21.0160 l 't)r)•)(J (1, (1(!1)(1 0,(l(l(l(l l ,(IÜ(H) 0,(10•.l•) 
1 1<) 21.'1742 21.f)tf:,0 O. f~(:.f'!S C•,c)1ü9 l°'I, (\1(t2 (1,9,-,92 0.(11('8 
2 ~(¡ ~1. 65=·0 21.1733 (l.91:-:.1 o.o:-·ir. ').0199 (l, <¡·7;,:. l),0:'15 
::; 30 22, 1)940 21.622(1 o.n947 f).0:.27 ei.o::·;i7 l).~~79 <J, o:;:-1 
4 4(1 21.8128 ~1.3bli1 (l.85(15 (l,(lC:",6 (1.(1:":9:.' (1.9574 (l ,(Ji::'6 

5 50 22. 4139 21. 9n2s 0.0177 (1. (1545 t).04l.-::;. º·º"70 t).05.31) 
6 60 :?1 .~·.074 ;'l .1575 (l,8149 l),r)t;.54 O.(l~,72 (l, C(::.é·7 (l.0633 
7 71) 2'2.2T51 21. 845() 0.8115 1).(1762 l),(•6bt 0.02::.6 0.0734 
8 EiO ::'1.5302 21.'.200:' (l,b:'5~· (l,(1(71 (1,1)739 0.9165 0.0f"·35 
9 9(1 2'2.2535 21.8285 Q.8(156 <).(1981) (1.C>Cl 7 f). 91)'Jtl 1),t)934 

10 1(10 21.59::!.4 21.1n.o ü.7969 (1. lüf'9 (1. 0904 O.ES68 (l, 1032 
11 110 '21.8001) 21 • .:.41).3 C).8714 0.1198 o.i:.095 1).0871 0.1129 
12 12(1 21.8•)54 21. 4(148 o. 7:.9::; (1.1:,(17 (J.1(184 1) .877"5 (1.1225 
13 1.JO 21.2155 2().8010 1), 78!57 0.1416 t).1168 ( 1 .8680 0.1320 
14 14(> 21.3917 21.002(1 0.73:."'H 0.1:.25 •), 1::'51 (l.858b 0.1414 
15 150 20.7376 20 •. 3558 0.7237 o. \6.34 0.1331 (1,9a.93 0.15<)7 
16 16(> 21.3347 20.9972 (l, 7345 0.17•3 0.1410 0.8-41)1 0.1~.99 

17 170 21.601::. 21.20.30 1). 7550 (J.1852 1).1~91 (l.8310 0.1690 
18 180 21.2872 20.9006 (J.7328 0.1 'ié·l (1, 1572 0.822t) 0.1780 
19 191) 21.3571 20.9942 (l.6879 (1.21)70 1), 16'50 1).81.31 0.1869 
2(1 '.200 21.2100 20.8270 (l.726(1 (l.:"178 (1.1727 (1,8042 0.1958 
21 210 21. 7909 21 •. 3978 o. 7451 0.22CT7 0.1007 0.7955 0.2011.5 
22 220 21.431)5 21.•)555 o. 71(>8 o.::::.s·l.. 0.1806 0.7869 0.2131 
23 230 21.3617 21. (l053 0.6756 1).2505 0.1961 1). 77r:4 0.2216 
24 :'40 21.5551 21.2029 (>.6676 (1.:1614 (l.2035 (). 7700 1), 2300 
25 250 21.435'2 21 .OA68 o. 7::;".62 0.::12.3 0.2111 0.7616 ü.2304 
26 260 22.2776 21.9149 (1.6875 (l.2832 Cl.2189 o. 75:.4 0.2A66 
27 270 21.9275 21.5932 0.6337 o.:941 0.2261 0.7452 0.2548 
23 ~fJ(l Zl.6'.'31 21.2\156 0.65::'".0 o.:::.ü50 o.n:.1 (l. 7371 0.2629 
29 ~90 21.6815 '21. 3406 0.64~2 0.3159 0.240'2 0.729! 0.2709 
:-.o 3(10 21. 7021 21. 4234 (>.6799 (l,3268 (1,247·1 0.7212 0.2708 
31 330 21.6472 21.2621 0.73(tO t) •. 3594 0.2705 o .69!11 0.3019 
32 360 21.2345 20.9055 (J.6236 0.3921 0.2926 (l.6756 0.37.44 
33 .390 20.9555 20.6459 0.5869 (1,4248 1),:3124 t).6539 1),3461 
34 420 21. 5537 21.2910 0.490•) 0.4575 (>.3301 o.6329 0.3671 
35 450 21.2912 21.0008 0.5505 0.4902 o •. 3472 0.6125 0.3875 .!> 

.!> 



1J1A2S1R1 Cont. tab. ~ ~ 
~ .... 

No. Tiempo w Total l~ seco .Ee Teta Fs Es Teor Fe Teor 

36 40<) 21.462(1 21.1733 0.5472 (1.5228 1).Z.6~1 0.592D 0.41)72 
37 510 21.5069 21. 2265 0.5315 o .. 55~5 0.3828 0.5738 0.4262 
3(J 540 21.4804 ·21.21:?~ (l, 51):14 0.5(H12 o,39c;·o (1.5553 0.4447 
39 570 21,tl.622 21. 2.3')2 0.4682 0.6209 0.4137 0.5:)75 0.4625 
4íJ 600 21.51350 21.3239 0.4949 0.65::5 (l.4:'14 0.5202 (1.4798 
41 630 21.82·18 21 .5677 o. 4873 0.680?. e). 4.475 0.51).35 0.4965 
42 660 ~1.2088 '.20.9535 o. 48~.9 0.71B9 0.4604 0.4073 0.5127 
43 691) 21 .30/.:.2 21.0720 <). 44·59 f).7516 0.4705 0.4716 0.5204 
44 720 21.9/,44 ::1. 7414 0.4227 (l. 7FJ43 (l.4927 0.4565 0.5436 
45 750 21.3636 21. t.307 0.4263 1).8169 0.506ó <).441d l).55t1?. 
46 e10 21.3()51 :?1.0é80 0.4115 0.8f:~3 (J.53::09 (l.4130 0.5(i62 
47 870 20. 76-3.3 ~t),57~3 0.3621) 0.9476 0.559'2 t).3877 1).6124 
48 930 21. 6173 :'1.4273 0.36(Jl 1.(>130 (l.5(-!28 0.3631 0.6369 
49 990 20.B.330 20.66h5 1),3156 1.07;13 0.6049 0.3402 0.6599 
50 1050 21.4fll3 21.30~2 0.:0395 1.1437 0.6263 0.3186 (>.6814 
51 1111) 21.5.3(15 21.3t126 0.28(1.3 l .209! 1).641>6 1).29115 o. 7•)16 
52 1170 21.1526 21.C>~OO 0.2513 1.2744 0.6639 0.2796 o. 72(15 
53 1230 20.8035 20.6912 1).2127 t .33?il 1).6791 0.2619 0.7382 
54 1290 '.20.9704 20.856(1 0.2160 1.4(151 (1.6931 0.2453 0.7548 
55 1350 21.2117 21.1111) 0.1909 1.4705 1).7065 0.2298 0.77(t3 
56 1410 21.2050 21.1062 0.1873 1.5350 0.7189 0.2153 o. 78·18 
57 1470 21.2570 21. 1645 c).1753 1.6012 1).7307 0.2017 0.7985 
58 15:;'.0 21.0529 20.9658 0.1651 1.6665 0.7418 0.1889 0.8112 
59 1590 20.8669 20.7804 1).1641) l. 7319 0.75'25 o. 1769 1).8232 
60 1650 20.9975 20.9112 0.1636 1. 7972 o. 7633 0.1650 0.8344 
61 1711) 21.3320 21.2579 1).141)5 1.8626 0.7732 0.1553 0.8449 
62 1770 21.Mll 2(1,9331) 0.1386 1.9'.200 0.7823 (l.1454 0.8547 
63 1830 21.2933 21.2269 0.1259 1.9933 o.7909 1).1362 0.8639 
64 1890 21.2525 21.1905 0.1175 2.Ü~·07 o. 7909 0.1276 o.n7:5 
65 1950 21. 7156 21.65.30 0.1107 2.1240 1).81)66 o. l 196 0.8806 
66 2010 21.CH06 20.96ü6 0.1(>99 2.1894 0.8141 (1.1120 0.8[;[:2 
67 2070 20.7933 20.7300 o. 1040 2.2547 o.n211 o. t049 1).0952 
68 2130 21.4527 !:'1.40•)9 0.0982 2.3201 (1.8277 0.0903 0.9019 
69 2190 21.1428 21.0902 0.0997 2.3854 0.8342 0.1)920 0.90t11 
70 2250 20.9315 2(:,9:.10 0.0957 2.45i)8 0.8406 (l,('1862 0.9139 ... 

V\ 
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V1A2S1F:2 Tab. 5.6 
No. Ti~mpo w Total ¡~ Seco Ee TDta Fe Ee Teor Fa Teor 

Inicio o 21.9351 21.8351 1.0000 (l.(1000 0.0000 1.000(1 0. (l(l(J(I 
1 10 22.2707 2t .8.151 1).8257 1).1)109 1).0099 1).9892 1).1)108 
2 20 21.4148 ~1.0(15::' (l. 7764 (1,(1218 0.0107 0.9785 (l,(1215 
3 31) 22.053::; 21.623(1 0.8156 1),1)327 0.(•27.3 0.9679 1),(•321 
4 40 21.1212 2(1, 7'218 0.7571 0.04:.6 0.0359 0.9574 (l,0'126 
5 50 21 .695.'; 21.2925 o. 76.35 0.0545 1), Li44Z 0.9471) 0.1)531) 
6 60 21.:;:::51 :o.9353 0.7578 0.0654 0.05::5 (1.9367 (1,1)633 
7 70 '2t.~t12 21.<:·274 1). 727'.3 f),(•762 0.1)61)6 0.9266 1),1)734 
8 80 :?1. 7131 . 2t.31fJ5 o. 76:.1 0.0011 0.06G7 0.9165 0.0(135 
9 90 21 .2774 20.80.39 o.7459 1).0980 0.07/~9. 0.9066 0.0934 

1(1 100 ~1.5353 ~1.1145 0.7976 0.1009 (.),(1853 0.8968 0.1032 
11 110 21. 2422 :0,,34::;7 o. 7554 l), 1198 0.1)938 o.8871 0.1129 
12 120 ~t .:276 21).8985 0.6238 (1.1307 0.1013 0.8775 0.1225 
13 131) 21.42i17 2t .1)}16 0.7451 1).1416 0.10tl7 1).8680 o. 132l) 
14 140 21.42!7 21.04n. 0.7097 0.1525 O. l lb7 0.8506 0.1414 
15 150 21 .'.2554 20.fl956 0.6020 0.1634 o. 1242 0.8493 0.1507 
16 160 21 . :-7~)0 2(l,90:?3 0.6970 0.1743 0.1317 0.84•)1 0.1599 
17 170 21.3458 '.20.9715 o. 7095 0.185:? 0.1394 0.8310 c). t.':>9C• 
18 180 21.8554 21.41'00 (1.7343 (1.1961 0.14T:. 0.8220 0.1700 
19 190 21 .1327 20.7805 0.6676 0.2070 0.1549 0.8131 O.H169 
20 200 ~1.5949 ~1.2343 0.6835 0.2178 0.1623 0.8t)42 0.1950 
21 210 21 .2266 2.).90fl5 0.6030 0.22117 1).1693 0.7955 0.2045 
22 220 21.2034 20.8615 (l.6576 0.2396 0.1761 0.7869 0.:0131 
23 230 21.6005 21. 2!079 1).6873 0.2505 0.1835 o. 7784 0.2216 
24 240 21.4927 21.1403 0.6630 0.2614 0.1908 o. 77(1(1 ú.2300 
25 250 21.3921 21 .0338 0.6697 0.2723 1). !9llt 1). 7616 0.'2~84 
26 260 21.3412 20.9958 (1.6547 0.2832 0.2053 0.7534 (l,'.2466 
27 270 21.8111 21.490.3 0.61)8! 0.294! 0.2122 o. 7452 0.2548 
28 280 21.6945 21.3807 0.5948 <1.:.oso 0.'.2188 0.7371 0.2629 
29 290 21.2751 2(•. ~590 0.5992 0.3159 0.2253 0.7291 0.2709 
30 300 21.1913 20.8727 0.6039 0.3268 0.2313 0.7212 0.2700 
31 331) 21.5427 21.2205 0.6107 0.3594 1).2517 1).6981 0.3019 
32 360 21.5845 21.2876 0.5628 0.39~1 0.2700 0.6756 (>.3244 
33 390 21.51)59 21.2076 0.5654 0.4248 0.2893 0.6539 0.3461 
34 420 21.876(1 21.5916 0.5391 0.4575 0.3073 0.6329 0.3671 

""" 35 450 21.5810 21. 2879 1).5556 0.4902 0.3252 c).6125 1).3875 _, 



V1A2S1F-\2 Con t. t••b. ::-•• 6 
No. Tiempo w Total I~ S¿co E,. Teta Fe E~ T;;:i11r F .. Teor 

:.t. 48(1 21.3J.(l(I 21.1)565 (1.5¡r;4 0.5:?2G 0.34::7 0.59?8 (l.4072 
37 51(1 21.1655 ~(•.8947 1),513::: (l.5555 '(·.:::S''·b o. 577.J C•.4:?o2 
·:;;s 540 21.::r~44 21.021)5 0.5(l(t:: (i.580:? (l.37b:' (l.·;.~.:,:::; 0.4447 
39 57r) ~1.3649 21.0'1112 0.52~5 l).6:(19 0.392~ C•.5:.75 0.4625 
40 6(1(1 2ü.8612 2(1.6(12!:· o.4'm4 (l. b~·7·~· 0.40:195 (l,5:;:)2 0.479G 
41 6:.(1 21.5030 21.2470 0.4853 o.6ab:: 0.4:S4 o. '3(•:.5 0.4965 
42 66(1 :?1.4(162 2: .1671 o.i;::::::: o. 71(1<;' •). ·1~ :.i: •J.4?73 0.5!~7 
43 691) 21.,)945 20.86".:;'.3 0.4379 0.7516 c),t.55,3 1).4716 f).5284 
44 720 21.27::2 :1.osi13 (l,41:;'.(l o. 7f:.C.3 o.46er:· (l. 4~ ¿.o. (1.5436 
45 750 21. t513 20.91r,5 0.4489 0.8169 0.48::3 (l,44~8 (•.5502 
46 81(1 ·21.:?164 21.0191 o.:;;740 (1.88:'3 (l.51(::? 0.41::8 0.5862 
47 870 21.3013 21.10·19 0.3723 t).9476 0.5346 0.3377 t),6124 
49 9:;.o :'1.2(113 ::1.0103 0.::.620 1 .01::.0 0.5520 (>.'.3631 0.6'.369 
49 990 21.39:~1 21.2059 0 •. 3.378 1.1)703 0.5814 0.34•)2 0.6599 
50 1050 21.2281 21.0598 0.3190 l .1437 0.6029 (1.3lf'6 (l.6814 
51 1110 21.::;250 21.1725 0.2891 1. 2091 0.6223 t),2'?S5 0.7016 
52 117(1 20.8~2::; ::0.6f;(l3 (i.::?692 1.2744 0.6t:l0 0.2796 0.7205 
53 12.30 21.1151) 21).9756 0.2642 1.3398 0.65,iS 0.261-? 0.7382 
54 1290 20.9930 20.SL.36 0.2453 1.4051 (l.6751 0.245:;". 0.7548 
55 1350 21.3369 21. 22.35 t),2150 1.47('15 1).69('11 0.229::3 o. 770.3 
56 1410 21.310(1 21.1977 0.2129 1.5:.58 o. 7041 0.2153 0.7848 
57 1470 21.213::: 21.1120 0.1920 1.6012 0.7174 0.:::017 0.79115 
59 1:.::-.(1 21.9541 21.86::?0 (l.1746 1.6665 0.7293 0.18G9 (l.8112 
59 1590 '.20.8954 20.8056 (1.1702 1.7319 0.7406 0.1769 0.8::32 
60 16~0 21.8173 21.7307 (1.1642 1. 7972 0.7515 0.1650 (l.8344 
61 1710 21.4800 21.4005 0.151)7 1.862ó 0.7ól!J 1).1553 0.8449 
62 1770 21.5!.03 21.496:: 0.1367 1.9280 o. 77:.:: 0.1"'~"4 o.n:;47 
63 1830 21.:::774 21.3107 0.1264 1.9933 (•. 7798 0.1::.62 0.8639 
64 109(.J 20.8242 :·(1.76:'4 0.1171 2.05f:7 0.7878 0.1276 0.8725 
65 1950 21.4390 21.3791 0.1135 2.1240 0.7953 0.1196 t).8806 
66 2010 22.(1121 21.9524 0.11:'.2 2.1894 0.8027 0.1120 0.8882 
67 2070 20.9440 20.8939 1).0950 2.2547 0.8095 o.1(1r..9 0.8952 
bS 21::.0 21. 7976 21.7511 0.0881 2.3201 0.81~·5 0.(•983 0.9019 
69 2190 21.3951 21.3776 0.0332 2.3854 0.8195 0.0920 0.9081 
70 2250 21.4311 21.4135 O.CC34 2.4508 0.8216 0.0862 0.9139 ,,. 

CD 
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\11A222R1 T~t•. 5.7 
No. Ticmor:i l4 ToL\l l' St:'CO Ee- Tet.3 Fs Ea T~•Jr !-"e Tc-or 

Inicio (1 :'l .Ol.60 :'l .016(1 1 .(l(h)(I 0 ,(h)OO 1).1')(l•)(I 1,(1•)•)0 Q. (1(1(1(1 

1 ti) :::1.•t266 2i. .!)tJ(l t). 778~ 1) ,('11(•9 "<:•.0(•97 (,.·::i:-:02 (l.(ll(lfJ 

2 :?(1 21 .b(l(l(I :?1.1733 o.a•)::=iG •).0:?18 O. •)l C·::; <),97r:·:, CJ.0215 
3 30 '22.1)4t)3 21.6:20 0.7929 0.(•:::7 0.02~·1 1), 0 t.79 f),1)321 
4 40 .z-1. e-:~:.:::o :"1.3~41 0.9'.36 (1,(1436 (1.0:.::..7 (l,t;·574 0.04:6 
5 5(1 ~'2.3"?:-i7 "21.9C-:5 o. 7'1::~ l).05l;5 (!,()!.=.-; 1),9.<l7!) t) .0530 
6 6(1 :?l -~·774 ::-:. .1~75 O. 7G'!j9 (1,1)65•1 (J,Q~i'30 (l.9:~67 0.06".!·~· 

7 70 22.2318 21.845(1 0.733~ 0.076'.2 (l.(1633 0.92b6 0.0734 
8 Sü 21. !'""9•13 ~·t .:'(102 o. 7r.70 0,(:f;71 (l.071;:'. (1,91¿.•;. (l,(1(:3::. 

9 90 22.2143 21.B2CS O.T~1.:; (1, 1)980 l),t)7q,1. (•.9·)66 Q,(193t,. 
1(1 10(1 21.::.73(1 :'1.1730 o. 75f3'.2 (1.1<1n9 (1,(l['.75 0.8968 0.1032 
11 110 21. 7170 21. 340.3 O. 71t·O (l, 1198 (1,1)953 O.<:Vlí'1 0.1129 
12 120 21. 7734 21. 4(148 (1.6987 (J.1.3h7 0.10:.:,> •).877~ (J.1225 
13 131) 21.151:2 21).8r)1(• 0.6771 0.1416 (1, 1107 O.C680 f).132!) 
14 140 21 ,·3•184 :!1.0020 (1.7:.24 O. l~-25 o.11n~ (1.85:16 (>. 1414 
15 15t) 20.7217 :(1 •. 3558 (1.6936 0.1634 0.1262 O.D493 l), 15b7 
16 160 ~1.=.579 20.9972 O.é3?.7 (l, 171t3 0.1:::.7 (l, 8l•)l 0.1599 
17 17(1 21.5=303 21.2030 0.7152 ü.1852 0.141.3 (1,8310 0.1691) 
18 l(l(I 21.2618 :'(1,9(11)6 (l.ó8~7 (l.1961 O. l4C:9 O.E':.'20 (1.1780 
19 19(! 21.357!) 2(1.9942 1).6877 0.2i)70 ,), 1564 0.8131 0.1869 
2(1 :'00 :01.21)29 :·e,. 827C1 (J. 712=· 0.:'178 (l. lb.t:(J (l. 8(142 (l.1 '7'5(1 
21 210 21.7744 21.3978 0.7139 0.2287 0.1718 0.79~5 (1.2045 
22 22(1 21.4117 21.0555 0.6752 (1.2396 (1.1793 (l.7869 0.2131 
23 2.3(1 21.3619 21.(1053 (l.6759. 1).2505 (l.1867 o. 77f14 1).2216 
24 24(1 .:'1. 5517 21.~0;:'9 c .. u,12 0.:'614 o.:940 o. 7700 (l.2300 
25 25(1 21.4\1)4 21.046R C).6892 0.2723 (l .. 2013 1).7616 1).2384 
26 :::6(1 :?2.2f.,1)3 21.9149 (1.6547 0.2832 (l,21)::l6 (l. 7~,34 0.2466 
27 27(1 ~1.9320 21.5932 0.6422 f),2941 l'.2157 0.7452 0.2548 
28 28(1 21.6151 21.2856 (l.6246 (1.3051) 0.22:?6 (1.7371 0.2629 
29 290 '.21.6034 21.3406 0.4981 0.3159 0.2287 0.7291 1).2709 
3(1 300 ::!1.7536 21,A2:A (1.6::59 0.3268 0.2348 0.7~:2 0.2708 
31 330 21.6117 :Ct. 2621 0.6627 0.3594 f),2559 0.6981 0.3(119 
32 360 21. 2462 :'0.9055 0.6"150 0.3921 0.2773 (l.b756 0.321i4 
33 39(1 20.9751) 20.6459 0.6239 0.4248 0.29HO 0.6539 0.3461 
34 420 21 .6'.227 ;::1.291(1 (J.6~87 ü.4575 0.31G5 0.6329 (J.3671 

U1 
35 451) 21.3136 21.0008 1),5929 0.4902 0.3304 0.6125 1).3875 o 



VlA2S2Rl Ccmt. T~b. 5.7 
No. Tiemoo 1; Tot:al 1; Seco E<> Teta Fe Ee Teor Fe TC?1jr 

36 480 21.405Cl 21.1733 0.591)8 0.5220 (1.3578 0.5920 0.4072 
.37 510 21.5319 2t .'.::2.':i5 1).57119 1),5555 0 •. 311,9 1).5738 0.4262 
38 540 21.5040 21.2l.22 0.5531 ü.5ra~2 0.3954 (l.555~ 0.4447 
39 570 21.4870 '21 .2352 0.4773 0,l.J:2('9 0.4122 1).5375 1),4625 
40 600 21.5568 '.21.3239 0.4415 0.6G35 1).4272 (l.'5202 O.·t798 
41 631) 21. 7912 21. 5677 0.4237 (i •. S8b2 0.4414 0.5035 0.49/,5 
42 660 21.1881 ~0.9535 0.4447 o. 71f\9 0.4556 0.4873 o.~121 

43 690 2l.2741 ~t.07::!0 1),3íl3t 0.7516 1),4691 <). 4711, 0.5284 
44 720 21.9335 ~1. 7--i14 0.3641 0.7843 0.4813 t.1.4565 t),5436 
45 750 21.33:02 2t.13B7 0.3725 0.8169 o .493.:; o. 4418 0.5582 
46 810 21.270(1 21.(1860 0.3450 (1,8E•23 (l.5168 0.41:;!.8 (l,5862 
47 871). 2(1, 74112 20.5723 0.33.34 1),9l1.76 o.53él9 Q.3877 0.6124 
48 930 21.5067 21.4273 0.:::021 1.0130 0.5597 0.3631 0.6369 
49 996· 20.8'.:U:J 20.66.SS 1),3067 1.070.3 0.5796 1).3402 0.6599 
50 1050 21. 4454 :!1.30'22 0.2714 1.1437 0.5905 (J.31:"}6 0.6fl14 
51 1110 21. 5273 21. 3n·:6 0.2743 1 .'2091 0.6163 o. 2905 0.1016 
52 1170 21.1.:53 '21.ü'200 0.2:.75 1 .2744 0.63.31 0.2796 o. 72(15 
5~5 1230 20.8'200 21) .. 6912 0.2441 1.3.398 0.641]8 1).2619 1).73112 
54 1290 20.9749 ~(l.8560 0.2254 1.4051 •), 6b41 0.2453 0.7540 
55 1350 21 ."2206 21.1110 0.2077 1.47('15 l).ó7tl3 o.229s 0.7703 
56 141(1 21.:121 21.1062 0.2019 1.s::.se 0.6917 0.2153 0.7343 
57 1470 21. ~71)3 21.1645 0.2005 t.6012 1).7048 i).~017 0.7985 
58 1530 '21.0547 20.9658 0.1685 1.6665 0.7ll-9 0.1889 0.8112 
59 1591) 20.8663 '21). 7;.1()4 0.16'.:8 1.7319 o. 7277 0.1769 t).8232 
60 1650 20.9916 20.9112 0.1524 1. 7972 0.7300 0.1658 0.8344 
61 1710 21.3.358 21.2579 0.1477 1.8626 0.7478 0.1553 0.8449 
62 1770 21.0144 20.9380 0.1448 1.9200 0.7574 0.1454 0.8547 
63 1830 21. 2956 21. 2269 0.131)2 t.9933 0.7664 0.136'2 0.8639 
64 1890 21.2532 :'1.1S'(l5 0.1188 '2.0587 0.7745 (l.1276 ú.G725 
65 1950 21. 7115 21.65'30 0.1109 2.1241) 1). 7820 0.1196 0.8806 
66 2010 21.0156 '::0.9606 0.1043 2.1894 0.7890 0.1120 0.8882 
67 4070 20.7869 2t), 73:]1) 0.0927 2.2547 0.7955 0.1049 t).8952 
68 2130 21.A336 21.4009 0.(1620 2.3201 (l.8005 0.0983 0.9019 
69 2190 21 .1308 2t .091)2 0.0770 2 •. 3854 0.8051 0.1)920 1).9081 
70 2250 20.9535 20.9310 0.0426 2.4508 0.8090 0.0862 0.9139 

"' ..... 
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V1A252R2 Tab. 5.0 
No. TiemrJr:i I~ Total I~ Seco E" fe ta FR Ea TQar Fe Tci:>r 

Inicio 21.8351 21.8351 1.0000 0.(1(1(10 0.(l(l(l(I 1.(1(1(1(1 0.000(1 
10 "22.2363 :'.1.8351 t). 76C•5 ( 1.011.''19 1).0096 1).91192 O.OltllJ 

:'. :w 21.4005 21.0052 (1.7493 0.(1218 o.cil78 o.97n5 0.0215 
3 30 2:~.o.::3t 21.62~0 0.7774 1).0327 0.1)261 0.9679 0.0321 
4 40 21.1151 ::'ü.7218 0.7455 0.0-136 (l.(l:.44 Q.9574 0.0426 
5 50 21.69R4 21.2925 1). 7694 0.0545 0.0427 1).9470 0.05.:::0 
6 60 21. 3318 20.9353 0.7516 0.0654 0.0510 0.9367 0.06::".3 
7 70 21.4068 21.1)274 0.7192 1),1)762 0.0590 0.9266 1).0734 
8 80 21. 7001 21.3105 o. 7~-85 0.0871 0.0669 0.9165 0.03.35 
9 90 21.2755 ::0.8039 0.742.3 0.0980 0.0751) 1).9066 0.0934 

10 100 21.4972 21.1145 0.7254 0.1089 0.083(l (1.8968 0.1032 
11 110 "21.1961 20. 81137 O.l.36BO 0.1198 0.0905 o.n871 1).1129 
12 12(1 21.2344 20.8985 0.6367 0.1307 0.0977 0.8775 0.1:?25 
13 130 21.4064 :?1.0316 1).71<)4 0.1416 o. 1050 0.86'31) 0.132(1 
14 140 21.AOOl 21.0473 (l.6687 0.1525 0.1125 0.8586 0.1414 
15 150 21.:212 20.a9s1:> 0.6206 0.1634 0.1196 0.84'-13 0.1507 
16 160 21.2551 20.91)23 0.6687 0.1743 (l.1266 0.8401 0.1599 
17 170 21.3409 2(1.9715 o. 7(11)2 0.1852 0.1341 0.8310 1). 1690 
18 180 21.8141 21. 4ó80 0.6560 0.1961 0.1415 0.8220 0.1780 
19 190 21.11fl4 20. 781)5 1).6405 0.2070 o. t4ll5 0.8131 0.1869 
20 200 21.5722 21.2343 0.6405 0.2178 0.1555 0.8042 0.1958 
21 210 21.2544 20.9085 0.6557 0.2287 o. 1626 0.7955 1).2045 
22 220 21.1918 20.86j5 (1.6261 0.2:';96 0.1696 o.7869 0.2131 
23 230 21.5815 21.2379 l).6513 0.2505 0.1765 o.77n4 0.2216 
24 240 21. 4758 21.141)3 0.6359 0.2614 0.1835 (l.7700 0.2~.oo 

25 25l) 21 .. 3748 21.03l18 0.6369 0.2723 1).1905 1).7616 1).2304 
26 260 :?1.3224 20.9958 (l.6191 0.2832 0.1973 0.7534 0.2466 
27 271) 21 .8443 21·.49Ct3 0.6710 0.2941 o. 21)43 0.7452 1), 254:J 
28 230 21.6785 21.3807 0.5645 0.31)50 0.2110 0.7371 0.2629 
29 290 21.2715 20.9591) 0.5924 0.3159 0.2173 0.7291 0.2709 
30 300 21.1704 20.8727 0.5643 0.3268 0.2236 0.7212 0.2788 
31 330 21.51)l)5 21.2205 0.5459 0 .. 3594 0.2418 1).6901 0.3019 
32 360 21.5850 2! .2076 0.5637 0.3921 0.2599 0.6756 0.3244 
33 390 21. 5156 21.2C'76 0.5838 0.4248 0.2787 0.6539 0.3461 
34 420 21.8871 21.5916 0.5601 0.4575 0.2974 0.6329 0.3671 
35 450 21.5840 21. 2879 0.5613 0.4902 0.3157 1). 6125 0.3875 "' ...., 



VlP.:'S2R2 ( C•itt • tLlb. ~-8 
No. Tiempo 1• Total 1• Seco Ea Tata Fe ¿'"" Tcnr Fa Teor 

36 480 21.31oe. 71 .0565 (l.4fl15 o. 522{~ t). ":!_,;;:;:7 ú.59:'8 f),4072 
37 51Q 21.14.35 20.8947 t). tl-716 0.55:)5 0.::041.13 (l. 57:,'.8 (>,4262 
38 54(1 :!1.:?;""J:?5 21.1)2(>5 (>. 4S'l·6 (l,~F:U:' (1.3b41 ü.~.t-·~:. (1,4•~47 

39 57(• 21.3465 :-!1.09f12 0.4076 0.6:X19 1J,.::eG: t),5,:75 0.4625 
40 60(1 ::'(l.8653 2(1.60'.:'~i (1 .4'7~L!1 (l,é:.5:'.5 (1,39¿ .. 1 0,:121)2 Q.4798 
41 630 21.40:36 21. 2470 (1, 44•15 0.686:! 1),4118 0.51)"::5 0.49..S5 
42 66(> 21.3969 :?l. ll.71 0.4:,56 (l, 71f19 t).4:'l.3 O.AF/3 0.5127 
4.:; 691) 21.0802 20.8635 0.411)8 l), 75:.6 (1,441)\ 1). 471-S (\,5284 
44 72(1 21.2655 2J ,1.)543 0.400:-: (l,72.4.3 (1, 4533 0.4~"t..5 (1,542'.6 
45 751) 21.1~52 20.9145 0.3994 t),8169 0.4664 0.44!.8 o.5582 
46 8l(> 21.2371 21.(1191 0.41:.:· (1,8E•2~. C>.492·0 C>.4l::'·B (t.5862 
47 870 21.29.:.2 21.1011.9 0.356'? 0.9476 1).5H11 o .. 3:177 1).6124 
48 93(1 21.'2006 21.(11(13 O.Jé,(17 1.01::.;(1 (1.5416 (>.3631 (l,6':!ob9 
49 990 21.3767 21 .21)59 0.1'2.:_'.8 1. 07ff3 0.5640 l). 341)2 0.6599 
50 1050 21.2216 21.(1598 (1,3067 1. l •:.7 0.5846 (l,31C:6 0.6814 
51 1110 21.3240 21.1725 0.2872 l. 2CJ91 0.6(1.C.0 (l.29t"l5 (\.7016 
52 1170 2(1.8260 20.6303 0.2762 l .2744 0.6224 (l.'2796 0.720~ 

5.3 1::!30 21. \(105 :21).9756 0.2.3ú8 1.3398 0.6391 1).2619 1), 7382 
54 1290 20.9906 20.86Z.6 0.24(17 1.4(151 0.6547 (l.2453 0.75d8 
55 1350 21.3355 21.2235 0.2123 1.4705 0.66'15 0.2298 o. 77(13 
:0:•6 141(1 21.3104 21.1977 0.2136 1,535f.I 0.6835 0.215?. o.7848 
57 1471) 21.2128 21.1120 1).1911 !. 6012 0.6967 0.2017 1), 7905 
58 1530 21. 9~53 21.8620 (>. l769 1,6665 o. 7t)87 (1.1889 0.8112 
59 1590 20.8956 20.8056 0.17(,6 l. 7319 (•, 7'201 l), 1769 (l.8232 
6(1 1650 21.8153 21. 7307 C>.16(14 1.7972 (1.7309 0.165f) (1,8344 
61 1710 21.480C) 21. 4005 1).151)7 1,8.!J26 c .. 7411) 0.1553 (1.8449 
62 1770 21.5651 21. 4962 0.1:;.06 1.9280 (l. 751)2 o.14e_.4 0.8547 
63 1830 21. 3760 21.3107 (•.1238 1.99:.:. 0.75115 o. 1362 1),8639 
64 1890 20.8288 20.76'.24 0.1'.259 2.(15C7 (1, 7667 1).1276 (1.8725 
65 1950 21. 4363 21.3791 (1.10r-.4 :::.1240 o. 7744 0.1196 0.8806 
66 2(>1(1 22.t)ü48 21.9524 (l.0993 2.1894 o. 7811 (1.112(1 (J,8882 
67 21)70 21."l. 9406 20.89:39 o.om15 2.2547 0.7073 0.11)49 0.8952 
68 21:;.o 21.8005 21. 7511 (>.0936 2.3201 0.7932 0.0983 0.9019 
69 2190 21.4220 21.3776 o .oar~2 2.3854 0.7990 o. 1)920 0.9001 
70 2250 21.4505 21.4135 0.0701 2.45(18 0.8041 Q,(>862 (1.9139 

"' ... 

-1 



55 
E~;peronzo de Tela fig.5.8-a 

º·' ª·" 1B 'J.B 

nv-. 

Fr co:u enr:: io el e Te! o fig.5.H-b 
V 1 A :J ~ 'r. ' 

0.9 

_, 
¡;¡ 

uu ·l 
D.> -, 

... ... '·' ..• '·' 
lrl"· 



v:·¡:,J~., 1;: 1 :;:, :..s· 
No. r.io.r11'liJ I~ To:it_;l l•J .·,-:··:·:i €-3 Tf.•t ·' ·¡:~ T-:-·-·r· ""' f.:,o,.,,-

Jnjc.,.o (l ::·1 .0:.51 ~l . ~r;.:, 1 1 • •:1.:1(1t) (:. (·( 1,H) '.•.•)•. '" ' .(1·.···:·:1 (:. 1)(1.)•) 

t 1(1 2~. "351·3 :2t .0·.:-:.t l.". :¡7-;·.: (•, 1)1.:-.·1· f.,.:•!(·:::; (•.q:";.'1 (•.01(•;) 

- 20 :'1 • ~·S3ú - . ,(hl~.:· ' .·:1-:.:·q (l,(1:_'!•-1 •) .•): i.; . (1,c;.7::~· •) ,1:::·1 ~. 
::. '.:,(1 19~·15 ::1 , 6:-~·:.c) 1 .(·[!·:. '.! (1, (•:::·,~ . ( .. (·~· ::.~ 4). ~;-~ ;9 (•, (·3~1 
4 •11) 21 .:~.4t: :·•:\, 72ld 1 • (1:·..;·:\ (1, ( .. ~::.t. (.,(1."4<;· (1,o;·~,74 (1, 0·~:.!6 
5 5(1 21 .7918 ~1 .:.."1 •• J (1.·';l·"tt,4 (•. (•'.:··~=· ·:·. (•';:~: .. =. (1.~.'.71) (1 .o~::.1) 

6 6(1 ::1 .4:'7S :-·.:-.c;":.s:. (i, 9:.: ... ~'J (1, (>.:.~-..~ .:1.<1=-"_ ... , •), G·: .. ~.7 •). (lb.:t.:'!. 
7 71:1 21 .51.:N 2\ .(•:'7 : (., ·r2::::: (•.(•l.'.,: 1). (•J .... :. (•. ~-;·:: ~6 i'.•.f)T31 
8 (:(1 21 • 71;75 :·1 • ::-. l (•~-. •). 9>'.l·'\? (1 • • )[.{ l (·. (1~ ·~:.q •),9! .:_,'j 1:1, (1~ :.;. 
9 90 '21 . ~:r:..1 2(•.0T."S ('. -?:1 ·-1 (•. ::1;, :(1 1:•.t'.·7/-:;9 (1,-7'•.•:,b (1, (•9I.4 

l(l l (l(l 71 .~-;775 ~, 1 1·i5 (1. f;77 (', (l, ;u:·:.-;· •), !•)::07 (:. ~~.:;·.~.fi (1, l (1:-0:? 
1 1 1 10 ::1 .::.1)J'.1) ';':i). l·:·~ :;. ·: •),f;7•"o (1, ! l '? J 1:•. 1 15:'. (•. ~ ·:71 t). 1 !29 
1::! 121) 21 .~·567· ::·(,,f,C,"'.~ 1). l!t'>7:·; ,:1. 1: .. :17 1). ) .:.'"l7 ( 1 .f.775 (J, 1::25 
1:5 t:::o '2\ • 4::~2 2! ·'·'1lb (', 7ll::.:. (• . l•l!ó 1'.i. 13:.s (1, ~·:6 K• t). 1320 
14 l '1(1 21 ,4<;·9:. :·1 ,1)t:T;:. (>. IO~·C·'' 1), 1i:.:5 (1, 14::' o.r-:.r:t-. (l, 1414 
15 1~1) 21 .32~)7 ~(1 • 8'7'~6 (•.815:: o. 16::tt (•. 15t.:: 1). f:t. ?.~ (l. 1::.07 
16 160 21 • ::.258 :"•), 9•):'3 O.S"•'.Cr; (1, 17•7· t) • ltúl (¡. ('.:;•)! o. 15·?'1 
17 17(• '21 ,'1(129 ~(•.9715 1).!=:t 77 o. 1.:-:52 1). !61.1 1). i~::: 11) o. \6'?0 
l(3 l C~ü ::!1 .ac.:5.;1 :·1 • 4!.( (1 (1. 7c;•1)1j 1), lS't.l o. 1 777 '. . ,:-.:·~:-.) (1, 1780 
19 191) 21 .21)17 ~(l. 711(•5 (•. 791;~ 0.21)71.• 1). 1ss:. c).Sl :;1 •>. 1869 
2(1 ::·oo 71 • é.!:-.7.4 :'! .'.2:·.4:-. 1), 794·1 o.::11r.: (l. ¡ -;·:.;·) (1, 8(1·~? (1, 19::.s 
21 ::10 ::1 ,.jt)50 :x •• -:r.:i·_-:s 1), 7516 e·. 2::c:7 ü.:X•34 (•. 7-:::55 ( 1 .21)45 
2:2 :::'(.) 21 .:?6:'5 :.·•).8b15 (l, 71'('1 o.::-:.9c:· (1.::-1 '. 7 •). 7\~t.-9 0.2131 
23 2~('1 ::1 .6-127 21 . :::.n (•. 7673 o.:sos (i. 22(•(• (1, 77;~4 0.2216 
24 2~(1 ::!1 .5268 ::!I 14•)3 ·(l. 73'26 (1,;'bl 4 (l.::':":"Q (1, 770:«) 0.23(10 
25 251) 21 .. 1:?.38 2\ , 1)'!:1>1 (''1, 7:'9·1 0.21:.: . (•, :::. ... Jl (•. 76,.6 1).~3l14 

'.:6 2¿0 :.!l . ::.r,1 '.!. :i: .. 4S"C';::.s o. 7307 o.:--c:.:: (1.:·4111 (1, 7:;.:;4 o.::4t..ó 
27 27(1 21 .874.3 ::1 • 4'7'(1.3 C), 7°279 (•. 2941 (·.~5~·=-- (l, 745;; 0.'25·10 
:'G :'fil) 21. '/618 ;;1 .J.f1(17 (l.72?4 (l.3(1~(1 (1,25:,•9 t), 77.71 O.:?l·29 
29 '291) 21 ,3317 20.9'5Q(I (1. 7t)b5 ('.3159 .: .. ::~77 1), 7·~91 1).271)9 
Z,(J :-;oo 21 ,:24L1A ::.:i.s7::7 1). 71:'';' (l. 3:'68 (1.:7:.:A o. 7:;:12 o.21n11 
31 3.31) 21.5769 21 .2:1)5 0.6756 1),::.59.; o.:c;;·f:1 l).69t:1 1).3019 
:?.2 36(1 21 .6437 :·1 .2:176 l).é:·75(1 ( .. ::.9::1 0.::.::(1'.2 (1.67t~t.. 0.32/til 
33 39(1 21 .5450 21 ,21)76 0.63?6 (•. 4248 (•. ::;417 (1, ~';i.39 0.3461 
34 42(1 21 .9125 21 ,5;·16 (l,6•)f;;:;, (•.4~7=· (1,::.6~(1 ü.6129 (l.~671 

35 450 21 ,61)l14 21 .2tl79 0.61)75 e: .. 490:? (i.3819 0.6125 1).3875 U1 

"' 



V2A1S1F\'1 Con t. tab. 5.9 
No. Tiemoo w Total l• Sei:.-J E" Teta F'" E~ Teor F" Tr.or 

36 48(1 21.3441 21.0565 0.5452 (1.5228 0.4007 (1.5928 0.4072 
37 510 21. 1776 21).i)947. o.s::.62 0.5555 0.41114 1).573!3 0.4:::t>2 
::;o 540 21.3043 21.c1::os (l.53fl0 0.5flH~ 1).4360 0.5553 0.4447 
39 571) 21.3546 -:1.omr2 1).5050 0.6209 0.4531) 1).5375 0.4625 
41) 6r)(I 20.8591) 2(1.6(1::5 6. 4fl62 0.6535 (l. 469~ 0.5202 (J.47'70 
4: 630 21.5(11:::1 21.2470 0.4953 1).68t~2 1),4052 1).51)35 0.4965 
42 66(1 21.4046 21.1671 0.450~ 0.7309 0.5(107 0.4873 0.5127 
43 671) 21. 1041) 20,0635 1).4559 0.7516 1).5155 0.4716 0.5204 
44 72(1 21.2904 21.0543 0.4475 •).7843 0.5302 0.4565 (l.5436 
45 751) 21, t4A7 20.9143 o. 4.31,4 1),·~t69 0.'5447 1),4418 0.55!12 
46 810 21.2252 21.0191 0.3918 o.se.;::. 0.5717 0.4138 0.5t162 
47 871) 21 .29R."3 21 .11)49 1).3675 l),947ó 1).5966 1).3077 0.6124 
4G 930 21.1919 21.0103 0.3442 1.01::.0 (J,é198 0.3é....31 0.6369 
49 990 '21.3592 21. 2059 0.2906 1.07G3 0.6406 1).340~ O.b599 
51) 1050 21. 2175 21.059[\ 1).29:39 l. 1437 c1. 6ei9o 0.31(16 0.6014 
51 11'10 21.3131 21. \7:5 o.~6.s5 t.2091 1).67•13 1).29115 1).7016 
52 1170 :?0.81)36 21).6:~03 (1.2432 1.2744 0.695(1 0.2796 0.7?05 
5.3 1230 21.1024 2!).q756 1).24('•4 1.3."3'78 0.7108 0.2619 0.73f12 
54 1290 '20.9736 2').8636 o.:::on5 1.4•)51 1), 7254 0.2453 0.754fl 
55 1350 '21 .3209 21. 2235 1).1846 l. 4705 o. 730.3 1). 229~1 o. 7703 
56 1410 2! .2940 21.1977 0.1E25 1.5:.5r: (1.7503 (l.2153 1).784!1 
57 1471) 2!.1941 21.1120 1).1556 1.6012 o. 7bl.1 0.2017 0.79115 
58 1530 21.9400 21.8620 0.1479 1.6l·65 0.7712 0.1(-l:::.:9 o.n112 
59 1591) 20.8714 20.0056 0.12<>7 1.7319 1), 7[101 1), 1769 0.8232 
60 165rJ 21.7935 21.7307 0.1190 l. 7972 0.7881 0.1658 O.H344 
61 1711) 21,46(14 21.•l.!)1)5 0.1135 1.0626 0.7957 0.1553 l).'1449 
62 1770 21.5508 21.49L.:? 0.103~ 1.9211(1 0.8(1~8 (l.1454 0.0547 
63 1830 21.351)1 21.3107 0.0898 1.9933 0.'.1091 0.1362 0.0639 
64 1fJ90 20.8062 20. 7t.24 0.0830 2.0537 0.8148 0.1276 (l,8725 
65 1950 21.417!:1 21 .3791 0.0734 2.1240 0.8199 0.1196 0.881)6 
66 21)10 21.99!5 21.9524 (1.(1741 2.1894 o.s:e7 0.1120 0.8(lC'.2 
1,7 21)70 21).9.31)4 21). 89.39 1).1)692 2.2547 l).r1294 0.1049 1).8952 
68 213(1 21. 7847 21. 7511 0.0637 2.:.2•)1 1).8337 0.0983 0.9019 
69 2191) 21.•1076 21.3776 0.1)569 2.3854 1).8377 0.0920 1).9001 
70 2250 21.4420 21.4135 0.0540 2.4503 0.8413 0.0862 0.9139 

V\ .... 
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V2AlSlR2 T«b. s.10 
No, Tiem!)o l~ Total w Sl!t:O Ee Teta Fe Eoa Tcor F,. Teor 

Inicjo o 2l.Ol60 21.016(1 t .(1(11)(1 0.(1(1(1(1 (1.(l(l(l(I 1 ,(ll)(l(I .0 • (l(.l(H) 

1 11) 2t.4r:)'?I) 21 ,(1\.~0 1).8766 1),1)11)9 1),1)\1)3 1).90?2 0.1)\l)H 
2 20 21.6015 21.1/~3 (l,CJ'6:.::: 0.0218 (l. (1'2•J5 0.97(15 0.(1~15 
., 30 22. t544 2\.6220 t.0092 0.1)327 t),1)312 1).9679 1),1)321 
4 40 21.9040 2! .3641 1.0234 0.0•::6 (1.0423 0.9574 0.(1426 
5 51) 22.4711 21.91123 1).92/,?. 1).1)545 C).0529 o.94n' f).1)53!) 

6 60 21.6234 21.1575 ~). 8f::;.1 0.0654 0.0627 0.9367 0.0633 
7 71) 22.2812 2.t .811.51) 1).A26A 1) .CJ762 1),07'21 f).92/-,6 0.0734 
8 80 21.63~3 2t .2l)c)2 0.8191 o. (1fl71 0.0010 0.911.·5 0.0035 
9 91) 22.2634 21.IJ::'.PS 1),13';::44 1),1)9fll) Q,t)91)1) 0.91)61, 1),1)934 

10 1(10 21.5901 21. 17::'.0 (l.8(15J1 0, 1(l89 0.0908 0.09[.fl 0.1(132 
11 l!I) 21. 7662 21 •. 3403 O.RO}:::; 1).1198 l'.1076 l).[.J[171 0.1129 
12 120 21.8304 21.4048 0.8(167 0.1307 C>. l l!A 0.0775 0.1Z25 
13 130 21 .2153 20. Oc)t1) 0.7057 0.1416 e). 123l 1).8680 1).1321) 
14 140 21.4•)68 21.00'2.0 o.7673 0.1525 0.1336 o.n5n6 (1.1414 
IS 15•) 21). 771)1) 20.:::55•1 1). 7851 1).1634 1). 1420 0.049.'5 1).1507 
16 160 21 .4t)45 20.9972 0.77'2.0 0.1743 o. 1505 0.8401 0.1599 
17 170 2t .60<16 21 .2030 0.7612 O. L052 o. 15118 1).8.310 O. L69f":t 
18 180 21. 2962 ::0.9006 0.7499 0.1961 (1.1671 0.8220 o.11no 
19 190 21.3800 21). '?9•l:~ •). 7313 0.2070 o. 1751 1) .[.Jl.31 0.1869 
2•) 20(1 21.2(>50 2•).0270 0.7165 0.2178 o. rn:;.o 0.801\2 (1.1950 

21 210 21. 76<18 21.3?78 0.7032 1). 2287 o. 191)8 e). 7955 0.2045 
22 220 21.4220 ~1.0555 0.6947 0.2396 0.1984 o. 78l·9 0.2131 
23 230 21.3655 21.1)053 1).6828 0.2505 o. 21)39 1).77tM 0.2216 
24 240 21.5538 21.2(129 (1.6651 0.2614 0.2132 O. 77r;(I o.::300 
25, 250 21 •. 3861 21.0468 1).6432 0.272.3 1). 22('3 1).7616 1).2384 
26 260 22.2502 21.9149 0.6356 o.2e:.2 (1.2273 0.75:04 0.2466 
27 270 21.9215 21 .59.32 1).622:3 0.2941 1).2341 0.7452 1).2548 
28 2(l(I 21.6(142 21.2B56 0.6039 0.3050 0.2400 (l. 7371 0.'262'1 
29 291) 21.6'341 21.341)6 0.5942 1).3159 1).2474 o. 7291 l).2709 
30 300 21. 7330 21. 4234 (l.58b9 0.32Ul c).2538 0.7212 0.2100 
31 3.31) 21 .S.317 2\ .2621 1).5110 1),3594 1). 2717 c),6913\ C).31)19 
32 360 21.2040 20.9(l55 0.5650 0.3921 0.2893 (>,675/c. o.~'244 

33 390 20.9417 20.611.59 C).361)7 1). 42·1"8 0.31)77 0.6539 1).3461 
34 420 21.5835 21,2c;'l(I 0.5544 0.4575 0.32~·9 (1.6329 1).::1671 \J1 

35 450 21.3029 21.C)l)(lf3 1).5726 o. 491)2 0.3444 1).6125 1),3075 \O 



v:,-;1 ~·l R:· r~.-,nl. +_¿.¡ti, 
''· lCl N•:J. T iem~:-in l~ --:-oL"'-1 w s~co F6 T•:>t~ ... ¿'1:3 Tcl".lr F.'=' Teor-

?.6 4f11) :Cl •• '!T?_,t::; :;'!.17:::: (l. ~.t.9:°1 ·:i. :<"·?o •). ·.~!: ·:".•) .: .. ~.;:s 0.4()7::" 
.37 511) 21.49·1-1 21.~~.-;,S 1).5(17'~ ('1.~5'."""i'3 o. :r1:•'j 1). 57.:;~ O.l'.:~2 

;~(J 54(1 ::1.4763 21 .:::: (~, ~.(H)6 (1, ::;,(::·,:· ·o.:7S·71 (¡. :..:-:-.:-. (1,.'lll47 

39 370 21.4Q.:(1 21. 235::! (•. ·'l86·3 0.6:1'.19 (!, 41 :.:: (•.s:.1s t).46:3 
4(1 l·OO 21 .::.c;::;q :'l .Z.'.':'-9 0.:.118 ·). 6~:.:;.5 ~). 4::s-::. (!.~.:_·(;:? ü.•17S'8 
41 6.30 '21. 8294 21. 5677 0.4961 0.6C:o2 (•. -'l~r .. O (• •. :.t:o:.5 <).4965 
42 (.6(1 :;'l • l 94~ :.-o.t;·~::·.:. (l.4:-•L•é. •:l. 7: =-~·7 (1, 4~1 t.. o.~s1::.-- (l,51 '27 
4·• 69t) :-1 • .::os.i; ::·t. :)7:01) 1).4421 (•. 7516 (1, -1763 t). :.::.:, C•.5:84 
44 77•) 21 .90i.'l :·1 .7l114 (1,c..:•-:;.7 •). 7f?i·~:. (l .~C.(l.!:. ('. ~~·:.·=· (l,51l.~b 

45 750 21. 3629 21. 1.::c7 ( 1 • 425!) 1:i.C16·9 c:1.s::1-;.;: (•. /_.r.;.:3 l).5:•!?2 
46 Gl •) :1 . :.•)::':-. : l • (lf f·.(1 0.4•:16:? (\,o·::?:. (l,5:-!4 1), ~ l :.~. (:,5r..i6~ 

47 i37(1 20. 75~:;.s ¿1),5723 o. 7,e.74 (1.~c.7>;; (1, C::.561 ,:i, ::n7 ü.61:::4 
113 931) :·1.t.0::"8 ~1.427:'. o.:-:: . .:6 l . .): ::_';;) (1,i;::,--;_··a (1,:.¿.:.: r).6369 
49 9·;:·1) 2c~. '131. 18 2(1 • 6665 0.3114 1 .(17¡1.3 l),5q . .;o5 o.::.r.::1::- 1).65?9 
~;(l l05(l :?l , /l:,..(i~. :::':.... ::<'7:· (i. :·r:11 !.l•:.7 (1, f:.! e_,;·; o. ':\!.$6 (:,6314 
51 111(1 21.:::1:34 ::1. ?.026 ü.2479 l .~(>'?1 (•.6361. (•. :9•'3 o. 7016 
52 117(1 21 .1~70 :?1 .O::üC1 0.:?•".!•)7 1.::?7"'4 ( •• b~::¡ 0.2'96 •). 72•)5 
53 12.31) 20.8::12 20.6912 i:i.2464 l ,::,390 t).6b.--:(• ü.2bl9 o. 7382 
54 129(l .20.ct'5t.5 :'(l.8560 1).19(15 l • 4(~51 C>.C.Z-:::; (1.:-L.~:. (l,75A(; 
55 1350 21.1948 21.111(1 o. 15,·:c~ l .•t71)'5 0.6937 o.~::·"?o o. 77')3 
56 14!0 21 , 107(1 21. l(lt,2 (l. 35::.;c 1.5358 1), 7(l~.9 0.2l50 l),78A8 
57 1470 21.2-354 21.16~5 o. 1::;:t4 1 .61:11~ f). 71 :;:; 0.2C-1.7 t), 79t15 
50 15~.(l :'1.0430 2(1.9b58 0.1462. 1.66b5 (l, 7725 •). H:·~S' ü.Dll2 
59 1590 20.0461 20. 780·'!- o. 1245 l. 7319 1). 7313 c).1769 1).8232 
6(1 165(1 20.974(1 2(1.'i'l l:? o.11ct·o l. 7972 (l,7:;93 C:.16ó·fl 0.0344 
61 1710 21 ,:;;.3(13 21 .257'> o. 1.:72 1.8626 0,7G.76 (1.1553 0.8449 
62 1770 21.0046 2c1.93:::c1 0.1262 1.9'.28(1 (l. 75b::"· 0.1~54 0.8547 
63 183<) 21.292·? 21. 226<' o. 12'+5 1.9933 o.7645 0.1362 0.8639 
64 1890 21.2517 21.1905 0.116(1 2.05:"37 (•.772Z. 0.1276 (l.8725 
65 1950 21. 711)9 21.650:0 o. 1098 2. 1240 i), 7797 0.1196 1).8806 
66 2c110 ~! .0154 :0.96".1&. 0.1039 2.1894 Cl.78b7 (1, 31:?0 0.8882 
67 2070 20.7052 21:i. 73r:o 0.QR05 2.2547 0.7930 0.11)49 0.8952 
68 2130 21.44f'6 :;'1. 4(1(19 (l,(J9(l4 2.3201 o. 7989 Q.(198:!. 0.9(119 
69 2190 21.1411 21.c)902 0.0965 2.3054 1). 81)5:) 0.0'?20 t).90;l1 
7(1 2250 21).985(1 20.9310 0.10:C4 2.4508 (1.8! 15 (:. (l(<é.2 (>.9139 

O\ o 
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v:·A1 S::'Rl T«b. 5.11 
No. Tiempo w Total \; Seco Ea Teta Fe Ee Teor Fe Toar 

lnjc.io (1 21.8:?.51 ~1.8?·51 1.(1(1(1(1 (l.0000 0.(H)r)O 1 .(1(11)1) 0.(1(11)(1 

1 10 22.2252 21. .8.351 ('i, 7394 (1.0109 t).('IO':;>S 0.9892 <).0108 
2 2(1 21.4127 21.005~ (l.77:'4 (1,(1218 (l,0177 (l.97!15 (l.0215 
3 30 ~2.t)5f\l) 21.623(1 O.CJ2~6 <). (J327 (l,(121,4 (1,9679 0.0321 
4 40 2l.ll43 :'(l. 7;~18 0.7440 1),(1.1'.5.6 (l, (l'.:'!.49 (1.9574 0.0426 
5 50 21.6920 21.29::!5 t).7573 C•.(i5A5 1),1)431 0.947(1 1).1)531) 

6 60 21 •. 3310 2•). 9353 0.7501 (1, 06~54 (1,(151:. 0.9367 0.(1633 
7 7(1 21.4270 21.!)~74 1), 7575 ( 1 • ;)762 1).05'1'5 0.9266 t).0734 
8 E:O 21. 7::'10 21. ~1(15 0.7701 (l. CiE:71 ü.(ll.79 0.91ei5 (l,c)G35 
9 90 21.'28Co5 2c..10:::9 1), 7518 t).0980 0.0-11.,2 1).9066 0.0934 

lO 1(1(1 2l. 4906 21.1145 (J.7129 0.1(189 0.08~::' 0.8960 0.1032 
11 110 21.2131) 2(1,i34:.7 o. 7(10C) 1).1198 (l.0919 o.na71 0.1129 
12 120 2l .2G'.25 2ü.8S'E5 (l. 7279 o.1::.t)7 0.(1997 (l.8775 (1.1225 
13 130 21. 4.303' 21.1)316 (1. 7557 0.1416 C>.1078 1).8680 0.1320 
14 140 21.445:;'. 21.0473 0.75·14 0.15:25 (1.11 /,(1 (l,8586 (1.1414 
15 150 21.2547 20.'3956 0.68('7 0.16::::4 0.1'238 0.8493 0.1507 
16 Jé,(I 21.29::.5 '2(1.9(1:?:. 0.7415 (l.174::. 0.1::::16 0.84(11 Ó.1599 
17 170 21.:;2:.s 20.9715 0.6672 l). 1852 1).1392 0.8310 0.1690 
!(l 100 21.8578 :"1.4L.LC1 O. 7Z.f3.9 o.19i·l 0.1469 0.8220 0.1780 
19 190 21.1500 20. 78•:15 0.7004 0.2070 0.1547 0.81.31 0.1869 
20 200 21.6:?A5 21 .2343 0.7'396 0.2178 (1.1626 (J,3042 0.195C 
21 210 21.2785 20.9085 0.7013 0.2287 0.1704 0.7955 0.2045 
22 220 21.2~55 20.8615 0.6900 (1.2396 0.1780 (1.7869 0.2131 
23 230 21.5892 21. 2379 e). 6659 0.2505 o. 1854 1).7784 0.2216 
24 24t) 21.5107 .:1.140::; (l. 70:?1 (l.:'614 0.19'.28 o. 77(1(1 0.2300 
25 250 21.:::100 '21.0388 0.6430 0.2723 0.2001 0.7616 0.2384 
26 26(J 21.'.3-4(17 20.99~·8 (l,65Z·A (1.2832 0.2072 0.75::.4 0.2466 
27 ~70 21.833'5 21 ,4003 0.6505 0.2941 0.2143 0.7'-52 0.2548 
28 :::rio 21. 7:'78 21 .3807 (l,6579 (J.3050 o.~214 0.7371 (1.2629 
29 290 21.2895 20.9590 0 .. 6265 0.3159 0.2284 1). 7291 0.27C>9 
30 30(1 21.2165 ~(l.8727 0.6517 0.3268 0.23E•4 (l. 7:'12 0.27fl8 
31 .330 21.5702 21. 2205 O.ó629 0.3594 0.2569 0.6901 0.3019 
32 360 21.6025 21.2376 0.5969 0.3921 (l.2775 0.6756 0.3244 
33 370 21.4928 21.2076 l).54L'6 0.4248 1).2960 O.ó539 0.3461 
34 42(1 2l. 9021 21.5916 0.5386 0.4575 0.3145 0.6329 0.3671 

"' 35 450 21.6090 21.2879 0.6007 o. 4902 0.3341 0.6125 0.3875 
"' 



V2A1S:'R1 Ccmt. tab. 5.11 
No. TiemrJo w Total I~ Seca Ee Teta Fa Ee Teor Fe Toor 

36 43ü 21.3560 21.05[>5 1).5677 o.52'.2n 0.3533 0.5928 0.4(>72 
37 510 21.1748 :o.co11.7 0.5.309 0.55'35 0.3712 0.5730 0.4262 
38 540 21. Jt)69 21 .1)2•)5 0.5429 0.58f~:! 0.38!18 0.5553 0.4447 
39 570 21 •. 3635 ::?t .('1~102 0.5218 0.6~09 0.401:.2 0.5375 0.462!5 
40 600 20.84~H 2•).ó(l25 0.4655 0.6535 0.4223 0.5202 (1.4790 
41 630 ':1.4905 21.:470 0.4616 0.6062 1).437·1 o.so:;;5 0.4965 
42 661) 21.4155 21.1671 0.4700 0.7189 o. 4527 0.4873 0.5127 
43 690 21. 1103 21). 8635 0.4678 0.7516 0.4680 o.•1716 0.5284 
44 720 21.2835 ::1.0543 (1.4345 (1, 78113 o. 4828 0.4565 0.54~6 

45 75<) 2\ .1.365 20.9145 0.4208 1),8!69 0.4967 1).4418 0.5582 
46 810 21.23r;5 :i.C>!91 (l,4(1(17 0.8823 0.5236 0.4130 0.5862 
47 870. 21. :933 21. t(l.G.9 1) •. )571 0.9i:.76 l).5483 0.3A77 0.6124 
48 930 21.194(> 21.0103 0.3482 1.013(1 r).5714 0.3631 0.6369 
49 990 21 •. 3.:340 21. 2059 0.3376 t .070.3 0.59.38 0.3402 0.6599 
50 1050 21.2235 21.0598 0.3103 1.1437 0.6151) 0.31(16 0.6814 
51 1111) 21.32.35 21.1725 1).2862 1.:C(•9\ 0.6345 0.2905 0.7016 
52 1170 20.8164 20.6803 (1.258(1 1.27.:4 0.6522 0.2796 0.7205 
53 1230 21.1065 20.9756 0.2481 1 •. 3398 0.66fl8 1).2619 0.7302 
54 129(> 2(1.986(1 20.8636 (l,23:"0 1.4051 0.6845 0.2453 0.7548 
55 1350 21.3334 21.2235 0.2!21 t.4705 0.6991) 1).2298 1).7703 
56 1410 21.3(/ú(l 21.1977 0.1939 1.5353 0.7123 0.2153 0.7848 
57 1470 21.~02!) 21.1120 1).1706 1.6012 0.724'2 0.2017 0.79A5 
58 15'.30 21.9364 21.8620 0.1410 ! .6665 0.7343 0.1809 0.8112 
59 1590 21).8975 20.8•)56 0.1742 l. 7319 0.7446 o. 1769 1).8232 
60 1650 21.8063 21. 7307 0.1433 1.7972 o. 7550 0.1658 (),8344 
61 1710 21.4726 21 • .:11)(•5 0, \367 1.8626 0.7642 0.1553 0.8449 
62 1770 21.5571 21.4962 0.1154 1.9::'8(> o. 7724 0.1454 0.8547 
63 1831) 21.3800 21.3107 0.1314 1.9933 o. 78<)5 1).1362 0.8639 
64 !890 ::o.s:o:: 20.7624 0.109b 2.0~87 0.7303 0.1276 0.8725 
65 1950 21.4375 21.3791 0.1107 2.1241) 0.7955 l), 1196 0.881)6 
66 2010 22.0080 21. 9524 0.1054 2.1894 0.8026 0.1120 0.38()2 
67 2070 21). 9452 20.8939 0.0972 2.2547 0.8092 0.1049 1).8952 
68 2130 21. 7954 21. 7511 0.0640 2.320! 0.8151 0.0903 0.9019 
69 2190 21.39(18 21 •. 3776 l).(."'l250 2.3054 0.8187 0.<)920 o. 9<)81 
70 225(1 21.4587 21.4135 0.0857 Z.4508 0.8223 0.0862 0.9139 

O\ 
...... 



P, 
fi' 

"' /'.' 

" "' 

D ., 
ii' 
'º ¡~ ... 
u. 

E:-;pc1011io de Tt!lo fig.5.11-a 
V:I At G '.ll! 1 

ª·' 
D.~' -

U.1 ~ 

u----.---r---i----r---r----.---o·~~~~~-~~~~~~~_, 

O 0,..( D.fi 1.::1 1,8 '·' :!.B 

Tf.1"', 

Frec:ucnc:io de Tela fig.S.11-b 
V!'A 1 t: ~ J! 1 

líl~ 



V2A1S:'R2 fob •. 5.12 
No. Tiempo \~ rot.:'.\l w Sei:o E'"t TE?-t.J. F" Es Teor Fe Teor 

Jnjcio o 21.0160 21.(116(1 1.0000 1) .(l(:(l(l o. (11)•)(1 1.001)0 •).00•)(1 
l LO 21 •. 37n6 21 .1)160 0.6873· ().01ü9 1).01)92 1).9:192 1).0108 
2 20 21.5b:o9 21.1733 o. 7.1.e.2 0.(1218 0.017(1 0.97115 (1.0215 
3 31) 22.f)3t1'3 ·~1.6::::0 o. 7fl•":'5 o.o::;;::? 0.0~53 1).9679 f).(l.321 
4 40 21. 7112(> 2! .3641 (>. 7921 1).0436 0.0340 0.9~o74 (1,1)47/:.. 

'.l 50 ::2.:::6'1'() 21.>.?r.:s o. 7.326 0.0343 o. 042.3 1).9410 0.0:=;30 
6 60 21.s::.¿,~ 21.1575 o. 7!0(1 0.0654 (1.(15r)2 0.9~.67 (t.(l~.:;3 

7 70 22.221.3" 21 ~8430 0.7133 l). 07b2 0.05111) 1).9:'·~6 1).0].34 
8 80 21.5!;6(1 21.20~)2 0.7313 0.(lf:71 1).06~8 0.9165 (1.0:135 
9 90 22.1729 ·~1.n:r.5 0.6528 O .09HO 0.1)734 1).91)66 0.1)934 

10 100 21.5647 21. ! 7J•) 0.74:'5 0.1•):_19 0.•)810 0.8968 0.10:.2 
11 110 21. 7(160 21.3'10.3 0.69.32 o.119a 0.01'.lf-~0 O.HCJ71 0.1129 
12 120 21. 7439 :i .4048 (1,64~3 0.1307 0.0961 0.8775 Q.1:?25 
13 130 21.1240 20.8010 0.612.3 1), 1416 o. 1029 O.fl61JO o. !.320 
14 140 21.36.~.3 21.0t)2(l (l.6t.49 (1.1525 0.1100 (l.85f16 0.1414 
15 150 20.7019 20.3558 0.65..SO 0.1634 1). 1173 o. :1493 0.1507 
16 160 21.3490 2•).9972 (1.6668 0.1743 0.1'.2.!5 0.8401 0.1599 
17 170 21.561-3 21.21)30 O.ó792 0.1(152 1).1318 1).0310 C).169C) 
18 !RO 21.2590 21).9(1<)6 0.6794 0.1961 0.1392 0.8220 0.1700 
19 191) 21 •. 3.~11.o 20. 99.i2 0.7010 1). 2071) 1).1467 0.8!31 o. l[)69 
20 200 21.1760 20.8270 0.6615 0.2178 (1.1541 0.8042 0.1958 
21 210 21.8012 21.3978 1).7647 0.2207 1).1619 o. 7955 0.2045 
22 220 21.392~ 21.0555 0.6382 o.2396 (1.1695 o.7869 0.2131 
23 230 21.34!5 2t.0053 0.6373 0.25ú5 1).1765 1).77114 0.2216 
24 24(1 21.5'113 21.2029 0.6414 0.2614 (l.1834 o. 77(10 0.2300 
25 =so 21 .4(1(uf 21 .(l<l.68 0.67(13 0.2723 0.1906 0.7616 1).2384 
26 260 22.2931 :'! .9149 0.7169 0.2332 0.1901 o. 7534 o.2.a66 
27 270 21.9:,.:;5 21.5932 0.6640 1).2941 1),2057 o. 7452 0.2548 
28 2no 21.6200 21.2ns6 (•.6339 0.3050 0.2127 0.7371 0.2629· 
29 290 21.6739 21 • .::41)6 0.6318 1) •. 3159 0.2196 1),7291 0.2709 
30 :;.oo 21. 7896 21.4234 0.6941 0.2.2é.G 0.2268 0.72!2 0.27fl8 
31 -330 21.621)5 21. 2621 0.6794 0.3594 0.2493 0.6901 0.3019 
32 360 21.2433 ~·) .9055 0.6403 0.3921 0.2708 0.6756 0.3244 
33 391) 20.9431) 20.6459 <).5632 0.4:248 0.29ú5 1).65-39 1).346! 
34 420 21.6!'.2ó 21.2910 0.61)96 0.4575 0.3(197 (l.6329 0.3671 

"' .35 451) 21. 2945 21.0008 0.5567 0.490~ r).3287 0.6125 o •. 3875 Vl 



V2A1S2R2 C("'tnt. t«to, 5.12 
No. Ti•:;?mpo 1• Totdl ¡; Seco Ee Teta F8 EB Taor Fe Teor 

::'.·6 4[J(I 21.4515 21.1733 (l.5~73 l'.1.5:-::!o o.: . .ab4 o.:.cr·:-n (l.,1(172 
.37 51·) 21.52.35 21. 2265 o. 563(1 o. 55~15 o. ·_;,":;i.:13 •). 37.::~ (1,4262 
38 541) 21.4927 21. :::122 (>.éo;:".17 O.~·C:fC o.:.c:1 0.5:.5·:. (l.4~47 

39 570 21.50-5'.3 21.~.:.52 1),5129 0.6209 (l, ::952 (•.3::75 0.46'25 
4(1 60(1 :·1.5871) 21.32:0.9 (l.4c¡:·n7 (J.65:"·5 0.4157 o.~.:::(12 (1, 4798 
41 631) 21.8390 :?1.5677 (l.5143 t),6íl62 0.43::3 (1, 5035 0.4965 
42 66(1 21.::-:ü'.23 2•).9~·35 (1,4716 (l. 71[:9 o.~.l;:J.-. 1).4::--73 (l.~.1:::7 

4.3 69(• :::1 •. 324<) 21.07:::0 <). 4777 (), 7516 (1.4.:.:::9 (•, 4716 1).5284 
44 720 21.9918 Zl, 7Al4 (J.4746 O. 7n.-.:; 0.4795 0.4~65 •).5436 
45 750 21 • .3818 21.1.387 1). 4609 l,.),81ó9 0,4947 o.a4tCJ 1).5582 
46 81(1 21.::'·1~·7 :?l .(1(18(1 0.4316 (1.8323 o. 527.9 (l. 41:.r. 0.5862 
47 870 20.7860 20.5723 o. 4051 1).9476 0.5512 1). :::ci; c).6124 
48 93(1 21.6313 21. 4273 (>.::"El07 1.0130 0,5771 0.3é'?·l (•.6::.69 
49 990 20.8350 2(•.6665 o .. 3194 1.0703 0.6002 0.3'-(12 0.6599 
5(1 1050 :?1. 49(17 21.:-.0::7 (1.3573 l .1437 (1,6223 (1,31:'36 (1.6814 
51 111(1 21.5434 21. :;n:::6 o .. 3048 1.2091 0.64::.9 0.2965 0.7016 
52 117(1 21.1877 21.0~(1(1 (l.3179 l .2744 0.66<'13 (1.2796 (l. 7205 
53 12::;0 20.8315 2l),691.2 l'.2659 1 •. 3.398 0.6834 (1,2619 o. 7382 
54 1:?9(1 :?0.9745 2•).8560 0.2246 1.4(l51 0.f:.994 0.2453 0.7548 
55 1351) 21.2404 21.1110 1).245.3 1.4705 o. 71t"i8 o. z::::;e o. 7703 
56 1410 21.2266 21: 1062 0.2282 1.5::".50 0.7302 0.2153 o. 7848 
57 1470 21.2817 :?1.1645 0.2222 1.6012 0.7449 (l.2(117 0.7985 
50 i;:.30 21.0650 21).9658 (l.1880 1.6665 o. 75f-;3 0.1RQ9 0.8112 
59 1590 20.8825 20.7[)04 0.19.35 1.7319 o. 7708 o. 1769 Q.0232 
60 1650 2(l,99.llO 20.9112 0.1569 1.797'2 0.7823 0.16~~8 0.8344 
61 1710 21 .354.3 21. 2579 1).1827 1.8626 o. 79.34 0.1553 0.8449 
62 1770 21.0085 20.93fl(I 0.1336 1.928•) 0.8037 (J, 1!.~,A 0.8547 
63 1830 21.2921 21. 2269 <).12::'.6 1.9933 0.8121 0.1:.62 0.8639 
64 1890 21.2500 21.19(15 0.1128 2.0587 0.8198 0.1276 (1.8725 
65 1950 21.7173 ~1.65::0 0.1219 2.1240 0.8275 0.1196 0.8806 
66 201(1 '.21.(11(15 20.9é.(l6 (1.09~6 2.1894 (l.8:"46 0.112() (l.8882 
67 2070 20.7021 20. 7.381) O.l)f:36 2.2547 o. 841)4 0.10A9 0.8952 
68 213(1 21.4-436 21.4009 0.081)9 2.?-2(11 (1,8450 1),0993 (1.9(119 
69 2190 21.1381) 21.0902 0.091)6 2.3854 0.8514 0.09~0 (1.9001 
70 2250 ~0.9954 ·20,931(1 (1.1221 2.4508 C>.858:" 0.0862 (1.91?>9 

"' "' 
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v:·A:-o.J Rl T.::{b. :-•• 13 
No. T.1.P.mri•.:> l~ Total l~ Si::co Es Tot::i F" Ee; Te0r Fe T<.?.::.r 

!nu:jo (1 21.0160 '.21.0160 l .(!(l•)(I (l.(l·)o)(l (l.(1•>)1) l. (l(u::o 0.(JOOO 
1 iO ::::1.4778 21.0160 1). ;:¡754 f) ,'.)~(·9 1). (• 1 i)'~ <). s··:-:~:~ (l,(1tü.l 
2 :'O :::1. b44F: ::1 .1n.:; c:.sc;·:·.7 (1,(::--:18 (;,(IJ9í'. (;,o-.·:-~~. (>,(l/15 

3 30 2'.:.1213 21.62:CO (•. 9-1./:rt't (•. r)J.::'.7 (1,;y:99 (1,9679 (1 .0.~:.1 

4 4(1 ::'! .8(:~(1 :'l .3li4l (l. 9f:'.~'.? (1,()436 (1,(10:04 ( 1 .<;·574 (l,(J426 

5 5(1 :'.':2.5018 21.911:::5 o.or.r,3 (1,(15J;.5 0.0511 Q,Oi".'7¡) (i.053(t 
6 6(J ::1. 6~1.1· :-:~. 157:. (l,9::..:;.: •), •)c'.:•4 (!,(!616 (l, s-::.n7 (1.(16:.3 
7 n• 22.33:'.2 '::1 .0451) O.Q:2$4 (•,(·7•:.i'2 c),1)7H1 (•.9'.:-:6 0.0734 
8 80 21.69':8 21.:'0t)'.:' l),9:;,96 o. 0::-~.71 O.(ir:::o (;,c;·1 ¿.:; (1.or-:-:-.5 
9 90 22 •. :.109 21.0:'.:'33 1).91<14 (1.1)9~'}¡) j),1)9:21 l) ,Q(·"=:6 0.(•934 

j(I 1(1(1 21.6:::_;7 21.1730 (l.87:.::. O. JOC9 c:.101n O.rJS'é.·G 0.1032 
11 110 21.81:!0 21. 3•tQ3 0.8·:;'41 l).119ci 0. !114 1).f~f:7l 0.1129 
l2 120 21.e1,::3 21.4(>48 (l.8!.91 (1.1307 o. 12¡0 (l,t¡-;:15 (l, 12:·5 
13 !.30 21. 2448 ~c).8010 (l.8A:2 0.1416 f).13t)3 1:i. P.6 ~o 0.1320 
J4 l 4t) ~1.449~ 21.oi:.120 0.2477 (1, 1 :.:'.:· 0.1395 o. f¡5:~t. (1,l'IM 
15 150 20. 79':::.9 2(1, 3558 o.e2r:s O.t6:A 0.1407 1).8493 0.15:)7 
l6 16(1 21.4350 :'(l.997~ (>. 8299 (l.17•13 •).1577 0,841)1 1),1599 
17 170 ::1.6-1-10 21. 2031) 0.8.30:: 0.1852 0.1667 0.8310 1).1690 
18 18(1 :'l .30'·6 20.'7(106 o. 76~·8 (1,1961 (l.1754 (1.8220 0, l7f<O 
19 190 21.4212 20.9942 0.81)94 (l.2c)7f) o.1ar..o 0.8131 0.1869 
20 200 21.2451 ~(1.8270 (1,79::5 (1,2178 ,), 1927 O.E042 0.1958 
21 210 21.8061) 21.3978 1). 77.38 0.2::07 0.2013 0.7955 0.2045 
22 220 21.4530 21 .0555 (1.7535 0.2396 0.2096 o. 7f;b9 (l.2131 
23 230 21.3926 21.0053 1), 7341 (l, 2505 0.2177 0.771:14 1).2216 
24 240 :'l .60~0 21.20':::.9 (l.7603 o.~614 (l • .2:'58 o. 770(1 0.230(1 
25 25<) 21. 4407 21.0468 0.7~66 0.212::. (1,2.340 0.7616 0.23'.14 
26 260 22.?b7~ 21.9!119 0.66C~ (i.2832 (1,2417 o. 75~.4 0.2466 
27 270 21.95<)6 21.59.3'.2 f).6775 0.294t 1), 2491 0.7452 1),2548 
28 20(1 '21.6650 21.'.2fi56 (l. 7l9~ 0.3(150 (l,2567 0.7371 0.2629 
29 290 21.7125 21 .3406 0.7049 0.3159 0.2644 0.7291 0.2709 
30 300 21. 796(1 21.4234 o. 7ü6::. 0.3268 0.27:21 0.7212 0.2738 
31 330 21.62('·3 21 .2621 0.6790 0.3594 0.2947 0.6981 0.3019 
32 36(1 ~l.2414 20.9055 (1.6367 (1.3921 o.:>162 (1,6756 0.32'14 
33 390 20.9814 20.6459 0.6359 1),4248 f) .3371) 0.6539 0.3461 
34 420 2l.616~ 21.2'110 0.6168 0.4575 0.3575 0.63:29 0.3671 

O\ 
35 450 21.3064 21.001)0 1).5793 0.4902 0.3771) 0.6125 0.3875 CD 



V7A2SIRI Cant. tab. 5.13 
No. Tiempo w T!:>tal ¡; Seco E" T~ta Fe Ee Tenr Fa Toar 

36 48(1 21.4780 21.1733 (l.5i76 0.5~20 0.3959 0.592D 0.4072 
37 510 21.5229 21 .22S3 0.561>1 0.5555 1).4146 1).5738 1).4262 
38 540 21.4985 21.2122 0.5427 o.sr1n2 0.4326 0.555:. 0.4447 
39 571) 21.51)71 21.2352 0.5154 0.6209 <).4499 0.5375 1).4623 
40 600 21 .5~'09 21.3239 0.5061 (1.6535 (1.4666 0.5:02 0.479[] 
41 630 21.02:15. 21 .5677 0.4944· 0.68·!,2 1),4829 0.50-35 <). 4965 
42 660 21.21:145 20.9535 0.4758 0.7189 (1.49118 0.4873 0.5127 
43 690 21.3074 21.0720 0.441;,2 <). 7516 0.51'.38 0.4716 0.52D4 
44 720 21.9766 21. 7414 0.4453 0.7843 0.5204 0.4565 0.5436 
45 750 21.371.1) 21.13117 0.4403 0,l'H69 0.5429 0.4418 1).5582 
46 810 21.3004 21. <it~so 0.4026 0.80~3 0.5704 0.413'1 0.5062 
47 87•) 20.76tH 20.5723 0.3711 0.9476 0.5957 0.3877 0.6124 
48 9:30 21.6027 21.4273 0.3325 1.0130 0.6187 0.3631 0.6369 
49 990 20.8550 20.6665 1),.3573 l. 07tl3 O.ó413 0.3402 1).6599 
50 1050 21.4:-172 21.3022 0.3507 1.14:.7 0.6644 0.3186 0.6[;14 
51 1110 21.56:55 2t.:::G26 0.3467 1.2091 1).6872 0.29tl5 0.7016 
52 1170 21.1769 21.02•)0 (>. 2'i"7 4 l. 2744 •). 7032 0.2796 0.7:;'05 
53 1230 20.83.20 2Ó.6912 f).2ó69 t.3398 0.7267 1).2619 o,73n2 
54 1291) 20.9f-180 21).8560 0.2502 1.4051 o. 7436 0.2453 0.7540 
55 l350 21 .23:.0 '21. 1111) 0.2.313 1.471)5 1), 7593 0.22'-fl:) o. 770.3 
56 1410 21.2245 ~1.1062 0.2242 1.5358 0.7742 0.2153 0.7840 
57 1470 21.26G'? 21. 1645 <). 1979 1 .6(l12 0.78:10 0.2<)17 1), 79113 
58 1530 21.0606 20.9658 0.1797 1.6b65 0.8(103 0.18fl9 0.8112 
59 159<) 2<).8618 20.781)4 0.1543 l. 7319 0.8112 0.1769 0.8232 
60 1650 20.9845 20.9112 (l.1:"·89 1. 7972 (l.82ó8 0.1658 0.0344 
61 1710 21.3272 21.2579 o. 1314 1.8626 0.8296 1) .1553 <).8449 
62 1770 21.(1(105 20.93(1(1 0.1185 1.9200 0.8378 0.1454 0.0547 
63 1830 21.2831 21. 2269 0.1065 1.9933 0.8452 o. 13b2 <).8639 
64 1890 21.24Z.9 21.1905 1).1012 2,í)587 0.8519 0.1276 0.8725 
65 195<) 21. 7032 21.6530 0.0952 2.1240 0.8584 0.1196 0.8806 
66 2010 21.0050 20.9606 0.0842 2.1894 0.8642 0.112(1 0.8802 
67 2070 20.7820 20.7300 0.08-14 2.2547 0.8697 0.1049 0.8952 
68 2130 21.4401 21.40•)9 (1.0743 2.3201 0.8749 0.0983 (>.9019 
69 2190 21.1233 21.0902 0.0627 2.3854 0.8793 0.0920 0.9081 
70 2250 2(>. 9<·36 20.9310 1),~1618 2.4508 (1.8834 o.0862 0.9139 

"' \O 
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V2A251R2 fob. 5.14 
No. Tiempo 14 Total 14 Sec:o Ea Tet~1 F• Ee Teor Fe T~or 

Inicio o 21. 8351 21.8351 1.00(10 0.(l(ll)Q 0.0000 1.0000 0.(10(10 
1 10 22.3092 21.8351 0.8968 c).0109 0.0103 1).9892 0.1)1(18 
2 20 21.4827 21.0•)52 0.9051 (l.0218 o. 021)':1 0.9785 0.0215 
3 31) 22.13:6 21 .6'23t) 1).9660 1) .0327 1) .011)0 1),9679 0.0321 
4 40 21. 24•18 2(1, 7218 0,9914 (1,0436 (l.(1410 0.9574 ü.04::!6 
5 51) 21.81)50 21. ~9:5 0.9715 (1.0545 0.05l7 t).9471) <) ,1)531) 

6 60 21. 4435 ~(l.9353 0.9633 (1.0654 0.0622 0.9367 0.0633 
7 71) 21.5236 21.0274 0.941)6 f).0762 (i,1)7~6 o .92116 1),1)734 
8 80 21. 7843 21.31(;5 (1, 89Gl l).0871 (l.0826 0.9165 0.0[l35 
9 90 21.3578 21).88:39 0.8<>83 0.09CO o .092 4 0.9(166 0.0934 

10 100 21.5519 21. 1145 0.8Z91 0.1089 (l.1(11 '3 (1.8968 0.1032 
11 110 21.285<) 20.8437 1),8365 o. !198 0.110-'9 t),IJ871 o. tt29 
12 120 21.3530 20.a9ns 0.8615 0.1307 0.12(>1 0.8775 ü.1225 
13 130 21. 4820 21.0316 1).8537 0.1416 f).129'5 0.86CO 0.1320 
14 140 21.4826 21 ... )473 0.8251 f).1525 0.1:?.G6 0.85f!6 0.1414 
15 15<) 21.3251) 21),13956 0.8139 o. t6::4 0.14T5 o .8493 l).1507 
16 160 21.:3343 2Q.9Cl23 O.Blf<9 (1.1743 0.151>4 (1.8401 (l.1':89 
17 170 21. 41)f'15 21).9715 0.8283 0.1852 0.\654 l),'3310 0.1690 
18 180 21. 8984 21.4680 0.3150 0.19t·1 0.174-3 t),8220 Cl.170(1 
19 190 21.21)15 21).781)5 0.7?DO f).2070 0.1031 1).8131 l).1869 
20 200 21. 6475 21.2.343 0.7832 0.2178 0.191 7 o.eo42 0.1958 
21 210 21.3055 21).90115 0.7525 0.2287 0.2c)C'l1 o. 7955 0.2045 
22 220 21.25ü6 20.8615 0.7375 0.2396 o. 208::? o. 7869 0.2131 
23 230 21.6210 21.:379 0.7262 0.2505 0.2162 1). 7704 l).2216 
24 240 21.5156 ::?1.1403 0.7114 0.2614 o. 22"'-0 o. 7700 0.2300 
25 250 21.4062 21.0388 l),6964 0.2723 0.231.7 l).7616 0.231J4 
26 260 21. 3574 20,9958 0.6854 0.2832 0.2C.92 o. 7=:,34 0.2466 
27 270 21.8471 21. 49(•3 0.6763 0.2941 0.2466 l), 7452 0.2548 
28 280 21.7~01 21.3;307 0.6585 (l.305(1 0.2539 o.7371 0.2629 
29 290 21.3122 20.9590 0.6695 0.3159 l).2611 l).7291 0.2709 
30 300 ~1.2252 20.8727 0.6682 0.3:68 0.2684 o.7212 0.2788 
31 330 21.5639 21. 2:1)5 0.6509 0.3594 o. 29C:ll) 0.69S1 l).3019 
32 360 21.6215 21.2ü76 0.6329 (1.3921 0.31C>9 0.6756 0.3244 
33 390 21.5358 21.2076 0.6221 0.4248 o.::;31s o. 6539 0.3461 
34 420 21.9173 21.5916 0.6174 0.4575 0.35:17 0.6329 0.3671 .... 
35 45<) 21.6058 21. 2879 0.6026 l).4902 l),3716 l).6125 0.3t175 .... 



v;.·A:is1f\2 Cc·nt. t.:ib.5.14 
No. Tiempo \~ Tot.'.\l \~ Seco E<1 Teta Fe Es T~or Fe Toor 

3l. 480 21.3!.54 21.Cl5b[. 0.5855 (1.'.;~:?8 (l. :.92 J 0.'.:82f1 (l,4072' 
37 511) 21. lfl'(•7 2(l,f!q47 0.5421 0.5555 •I), 4(195 1).ST~.-:3 0.4:?62 
30 540 21.3019 21.0205 0.5::07.4 (l.5Clf12 (l.427•) (l,5:.53 0.444°7 
39 570 21.3655 21.ciíla~ (\,52'.56 o. -~209 o. 444·1 0.3'.:.75 0.46':5 
40 6(1(1 20.8714 2(1,60~5 0.5(197 •).6:J:.5 (l.461:-. o.~.:-02 (1.4798 
41 630 21.5060 21.2470 o. 49(1;' O.ó0·~: 0.4770 o. 5i):5 0.4965 
42 66(1 21.4044 21.1671 (1,4.:;93 0.7JD9 o. 49~··) (J,4[:,7:;. 0.5127 
43 690 21. 11)16 20.8635 1),451.:; 1), 7516 0.5077 0.4716 0.5204 
44 7'20 21. 2884 :-1.o~ri:. o .. ~¡,:_;7 <1. 1r.•:: <),~:·:-::. (1,t.;,¿,5 (1,5436 
45 751) 21.1470 20.9145 0.4407 0.8169 0.5368 0,4418 o.ssr:2 
•6 81(1 21.2361 21.0191 0,4113 (J,$823 (1.~o6A6 0.41';.('l 0.5862 
47 87('1 21.::;3c.4 21.1oa.9 0.4274 0.9476 0.5921) 0.3877 0.6124 
4B 530 21. 21"~· 21,(11(13 o.~.a4G 1.0130 (l,6186 0.3631 0,6369 
49 990 21.3878 21.:?(•59 o .. 3448 1.1)703 0.6424 0.3~02 1).6599 
50 1050 21.2302 21 ,(1598 O.Z.'.230 1.1437 (1.6642 o.:::.1ri6 (1,6814 
51 1110 21.3165 21 .1725 0.27 . .::o 1.2091 0.6837 1), 2~05 0.7016 
5'2 117(1 20.8088 20.6003 0.24:.6 1.2744 0.7006 ú.2796 0.7205 
53 1230 ~1.0990 2t),97:56 0.2339 1 •. 3398 ü.7162 0.2619 1). 7382 
54 1290 21).9674 20.8636 (1,1968 1.4051 (1.7303 0.2453 0.7548 
55 1350 21.3159 21.2235 0.1751 !. 471)5 <).7424 0.22'?C. ('1. 7703 
56 1410 21.2907 21. Vi77 0.1763 1.5358 0.7~·39 0.2153 O. 7E:A8 
57 1470 21.1943 21.1120 0.1560 1.6012 o. 764.'J C),2(117 0.7985 
58 1530 21. 94(17 21.8é.·20 0, 1492 1.666'5 o. 77•7 (1.1889 C>.8112 
59 1590 20.8754 20.8056 0.132.:0 1. 7319 1).7839 o. 1769 0.02-32 
6() 16~·0 21. 7971 21. T!.07 0.1259 1.7972 (J,79'24 O. tt·t.iO 0.8344 
61 1710 21.4631 21 .4005 0.1187 1.8626 l).80c)4 0.1.:.s.1 0.84A9 
62 1770 21.5477 21•49lo2 0.0976 1.928() (1.8(174 0.1l!54 0.8547 
63 1830 21.3580 21.3107 1),(1897 1.9933 1).81.35 1).1362 (l.8639 
64 189(1 20.8(.171 2(;, 762.ll 0.00•17 2.Q5P7 C>.8192 (>.1'.'.:76 0.0725 
65 1950 21.4228 21.3791 0.0828 2.1~40 0.82.C.7 0.119.~ 0.8806 
66 201(1 21.9918 21.9524 0.0747 2. !894 1).8299 0.1121) o.sera 
67 2070 20.9305 20.8939 (o.0694 2.2547 1).8.:046 o. 1l'49 0.8952 
68 2130 21. 7865 21.7511 0.0671 2.3201 O.BZ.90 0.09D0 0,9019 
69 2190 21. 4000 21.::.776 0.0425 2.3854 Q.8426 0.092() 0.9081 
70 2250 21. 4.418 21.4135 0.0536 2.4508 C>.8458 (1.(1862 0.9139 ..., 

"' 
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'J2A2S2Rl T;1.b. 5.1~· 
No. T.l.emr:io 1; Total 1; Seco Ee TE:!-ta FB Ee Tcor Fe Teor 

lnicio (1 '.21.0160 :'1.0160 l .(l(t(l(I o. (l(J(J(l o. (1(1(1(1 l .(l(JI)•) 0.0•)(1(1 

1 10 21.53bl) :::1 .016(1 1:-0.9A37 (•.01(19 1).0108 0.'9892 0.01(18 
2 :::o 21.699:! ~l .173::; 0.9969 0.0;:'18 0.02~ó (l,97f:.'5 0.0215 
3 30 ~2.1492 21.1,,220 0.999.3 1).0327 0.(G25 (1, 96i'9 0.03~1 

4 40 21.8[145 21.:0641 0,9(.c..4 0.04:'.6 (l. o~:-.:; 0.9:.7! 0.04~6 

5 50 22.4992 21.9825 0.9794 0.05A5 o .1)~54(1 0.9.+7(• (•.05::_";0 
6 60 21.61.J5 21.1!::·75 (l,8.f: . .!;lt 0.0654 (l,(164(1 o.cr::.t-7 0.0633 
7 70 22 •. 36':·3 21.8450 0.9872 •J.0762 1).0741 (l,9266 0.0734 
8 80 21.6943 ::.?1,:'')02 (l,9:".t..6 ( 1 .0271 (1. or~.,6 i),Q16~· (l,(1[13~· 

9 91) 22.2946 21.G~r.5 0,88.35 f),(•9t10 0.0945 0,9L)66 1),0934 
10 100 :::t .6(Jl)7 21.173(1 0,9621:. 0.1(189 0.1046 0,8'iH::: ü.1032 
11 110 21.H(•3.3 21. 3403 0.87l16 0.1193 0.1146 0.8G71 0.1129 
12 120 21.9226 21. 4 1)48 (l,9f'l5 0.1:.1)7 (>. l 247 1).S775 (l.1~25 

13 130 21.3(140 20,8010 0.95.34 0,1,H6 1).135.:: 0.86~1) 0.132CI 
14 l 4(> 21.4955 21.0020 0.93~4 0.15:25 o. 14:'°•6 (l, 0!:·~{6 0.1414 
15 150 20.8629 20.355:) 0.9612 0.16::4 ü.1559 0.84'?.3 0.151)7 
16 16(> 21.4751 20,9r:,·72 o. 90:'9 0.17/'¡3 c).1661 0.84•)1 0.1599 
17 170 21.63f37 21.20.30 0.8259 o. 1852 0.17'55 0.83:0 0.1690 
18 18(• 21.3324 2(1,9006 0.8185 (1.1961 0.18.l.4 (l,8220 0.1700 
19 190 21.42.30 20.7942 0.812.J 0.:070 o. 1933 O • .Jt :.1 t).1869 
20 2(1() 21,'2A83 21)~8270 0.7906 (>.2178 (1.20'21 0.80~2 0.1958 
21 210 21.8129 21.3978 0.7868 c).2:07 0.2107 0.7955 0.2045 
22 220 21.4675 21.0~55 0.7810 0.239b 0.219:;, 0.7E69 0.2131 
23 230 21.4149 21.0053 0.7764 0.25(15 0.2278 0.7704 l).2216 
24 240 21.5962 21.:?029 o. 7455 0.26~4 (1,2:.t.o o. 77(1(1 (l.23(1(1 
25 250 21.44'25 21.0468 o. 75(11 ;), :723 •). 2442 0.7616 0.2304 
26 260 22.3095 21.9149 o. 740(1 (l.:'832 (1.25:?3 (1, 75:'..4 (>.241..6 
27 270 21.9810 21.5932 0.7351 0.2941 0.26<)4 0.7452 0.2548 
~~ ~3(1 21.6755 21. ~?56 (•.730j o.::_i:.c=.o 0.7.6<15 0.7371 (l.2629 
29 290 21. 7247 21.-3406 0.72Rl l),3159 0.2764 0.7291 1).2709 
30 ::.oo 21. 7985 21.4234 C>. 7110 o.32t.s o.~8ª3 0.7212 0.2788 
31 330 21.6251 21.:::!621 0.6081 0.-3594 o.~071 0.6981 0.3019 
32 36(1 21.:u.1c• 2.-:1.9055 0.6739 0.3921 (1.3294 0.6756 (l.3244 
33 390 20.9869 21),6459 0.6464 (\.4248 (J,3510 o.6539 0.-3461 
34 420 21.6235 -21.291(> (1,6303 (1.4575 (>.3718 0.6329 (1.3671 
35 450 21.3182 21.0008 0.6016 0.4902 1).3919 0.6125 0~3875 

_,, ... 



V21':\2S::?R1 Con t. bb. 5.15 
Na. Ti~mpo l< Tot¿\l l~ s~co E,. T~ta F" E,. Teor Fe Teor" 

36 480 21.4:315 21.1733 (1.581+:: 0.5228 (1.4113 0.59:.'0 (1.4072 
"57 51t) 2\.5515 21.22.<;,5 0.6lb•) 1).5553 1).4309 0.57-38 0.4':62 
30 5-11) 21.5035 21.212:.: 0.552:? 0.588:? (1. 45(1(1 0.5553 0.4•147 
39 57<) 21.5093 21 .235'2 0.519~ 1).6209 1). 4675 0.5375 o. 4625 
4(1 601) 21.5910 21.3~::::9 o. 5(163 0,6535 (1.4f;43 0.52(12 0.4798 
41 630 21 .8245 21 .5677 (1. 4~J6R 0.6862 0.51)(15 0.5035 1).4165 
42 660 2J.Z092 2•). 9535 0.40.17 l), 7-¡r,9 (l.5164 0.4873 o.~.1:1 

43 690 21.3041) 21.0720 0.4398 1). 7516 0.5315 0.4716 0.52l}4 
44 720 ::01.9~04 21.7414 0.4341 0.7843 0.54~8 (1,4565 0.5436 
45 750 21.37.37 21.13;)7 0.4454 <).9169 c),5601 l), ll41i3 0.5502 
46 610 21.2fi73 21.0080 •).3778 0.8C>23 0.5870 (1,4138 0.5D.!i2 
47 870 20. 7.:i20 21).5723 o .. 3596 <).9476 o.,;111 1) •. 3877 0.6124 
48 930 2\.5908 21.4273 0.:.(199 1.0130 (l.6330 0.0631 0.6069 
49 990 20, 82•1-I) ::1).6665 1).29115 1.1)h1.3" 0.6529 0.341)2 0.65'79 
5l) 1050 21,459::; 21.30::2 (l.2959 1.1437 0.67'23 0.31fl6 (l.6Cl4 
51 1110 21.5299 21 •. 3026 o. 2792 1.2091 0.6911 0.29tl5 0.7016 
52 1170 21.1590 21 .0200 o.2650 1.2744 0.7089 0.2796 (1.72(15 
53 1230 20.s1us 20.6912 0.2419 1.3398 1). 7255 0.2619 o. 73r:2 
54 129(1 20.9733 20.8560 0.22::::. 1.4051 (l. 74(16 0.2453 0.75A3 
55 1350 21.2144 21. t 110 1).1960 1.471)5 1). 7543 0.2298 1). 7703 
56 1410 21.207() 21.1(162 (1.1911 1.5358 (1.7669 0.2153 0.7(]00 
57 1471) 21."2630 21.1645 1).1867 l .6<)12 o. 7793 0.2017 o. 7985 
58 1530 '21.0¿\1=· 20.9l·58 0.14:3'.5 1.6665 0.7901 o. 1889 0.3112 
59 1590 20.8530 20.7'104 1).1376 1.7319 1).7993 0.17/-,9 0.8232 
60 1650 20.9873 2o).9112 0.1442 l. 7972 0.80G5 0.1658 0.8344 
61 1710 21.3164 21 .2579 0.1~0.3 l .·3626 0.8181 0.1553 0.8449 
62 1770 21. 0043 20.938(1 0.1257 1.9200 0.8:::70 0.14511 o. es~11 
63 1830 21.2940 21.2269 0.1272 1.9933 1).8353 0.136":! 0.863'-? 
64 1890 21.2534 21.19(15 0.1192 2.•)5C7 0.843:. 0.1:::76 0.:.1725 
65 1950 21.7164 21.6530 0.1202 2.1240 0.8512 1).1196 0.80(•6 
66 201(1 21. O:C47 :20.9606 0.1'215 2.1894 0.8591 0.1120 (l.8882 
67 21)70 20.7921 "20. 7380 1), 11)'25 2.2547 0.8664 0.1049 1).8952 
68 2130 21.4475 21.4009 (1.0803 2.321)1 (1.8726 0.0983 0.9019 
69 2190 21.1310 21.0902 t).0773 2.3054 1). 8781) 0.0920 1).91)81 
70 2250 20.9667 :::0.9010 (l.(1677 2. 4~(18 0.8828 0.(1862 (1.9139 ...., 

V1 
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V2A2S::R2 Tnb. 5.16 
No. Tiempo w Tal:al w Seco Ee Teta F,. Ea Teor Fa Teflr 

Inicio o 21.8351 :'1.8351 1.(1(}00 ').000(1 O.O(l(IQ 1.0000 0.000(1 
1 lt) 22.3591 21.8351 0.9933 l).0109 0.t)tt)9 o,qn92 O.t'."11t'•8 
2 20 21.~1646 21,(ll)52 1. 0604 (l.0~18 0.02::0 0.9785 0.0215 
3 30 '22. 21)(19 21.6230 1.0954 0.0327 0,1)'.";38 t),_9679 0.0321 
4 •O 21.~:.7'.2 :•), 7218 (1,977(> (l, (1436 l)•,1)451 0.9"574 0.(14;?6 
5 50 21. 78!'55 2.1. ::!925 0.9345 1).0545 0.0555 0.9470 f),1)5.JI) 

6 60 21,4644 :0.9353 l.OO:C9 0.0654 (J,0660 !),9~067 (l,(>633 
7 70 :a.49(·5 21 .0274 0.8778 o.01.s2 1),076:) 1),9266 <),0734 
8 80 Zl. 8245 21.3105 0.9743 (J,(1871 1), 1)364 0.9165 0.0835 
9 90 21.3912 20.8839 0.9616 o.o9no 0.09b9 0.9066 f),1)934 

10 100. ::'1.5751 21.1145 0.8731 0, 1(1119 0.1069 0.891,8 0.1032 
11 110 21 .. 3209 21).84:'.7 1).91)45 0.11 1?8 0.1166 0.8071 0.1129 
12 120 21.3918 20.8985 o.CJ:-.s1 0.1307 0.12.!.6 0.8775 (t.1225 
13 130 21.52.11) ~t .(•316 0.9334 0.1416 (•. t.::68 t),8h80 0.132(1 
14 140 21.5510 21.0437 (>.9616 0.1525 0.1471 0.8506 0.1414 
15 150 21.3591 :o.nr;so t),87(16 0.1634 l), 1571 0.849.3 0.15C'7 
16 160 21.3716 '20.9(123 0.8896 0.1743 0.16b7 o.o.ao1 0.1599 
17 170 21.4308 20 .. 9715 0.-3706 1).1832 c .. 176.3 0.0310 0.1690 
18 100 21.9166 21.4680 0.0503 0.1S'61 1),1857 0.0220 0.17[:0 
19 190 21.22ü8 20. 7f1('o5 o.8.J.16 0.2<)70 t), 19A9 0.81.31 0.1869 
20 200 ::!l .6'764 21.2'.!.43 0.8759 0.2178 t).2042 0.8042 0.1950 
21 210 21.38CI) 21).·~or,5 0.9013 t).22t}7 0.2139 0.7955 1).2045 
22 :'20 21 .3245 '.20.8615 0.8776 ú,2396 0.2236 0.7869 0.2131 
23 230 2L6810 21.2379 0.8399 0.2505 0.2329 0.7704 0.2216 
24 240 21.5735 2t .1403 0.8211 0.2614 0.24::'0 0.7700 0.2:.00 
25 250 21. 475.3 21. 0388 0.8274 t).2723 0.2509 0.7616 0.2304 
26 260 21.3984 2•).9953 0.7631 o. 2s::.2 0.2596 0.7534 0.2466 
27 270 21.9370 ::'t .. 49(1.3 l).8A67 t).2941 0.2604 0.7452 0.2548 
28 280 21. 7075 21.:::807 o. 7711 ü.:::05(1 ú.2772 0.7371 0.2629 
29 290 21.3773 20.9590 l), 7929 0.31!'\9 o.2ns1 o. 7291 0.271)9 
30 300 21.2656 20.8727 0.7443 0.3268 ü.2941 0.7212 (1, 2708 
31 331) 21.ó219 ::!1.2205 o. 76<)9 0.3594 t),3187 0.6981 0.3019 
32 360 21.6885 :'1.2376 0.7599 0.3921 0.3435 (J,6756 o. 3244 
3.3 390 21.61(13 21.'2076 0.7633 f).4248 1).36114 0.6539 1),34.Sl 
34 420 21.9760 21.5916 0.7286 0.4575 0.39'.28 0.6329 0.3671 ..., 
.35 4:5t) 21.6203 21.2879 0.6301 0.4902 0.4150 1),6125 0,3875 ..., 



v::A::'G2f-\2 l.ont. te~. 5.16 
No. Tiemoo I~ Total w Seco Ea Teta Fe Ee Tt!"or Fo3 Teor 

36 48(1 ::1 .426'.2 21.(1~·65 (1, 70(J[i 0.52.?8 ''· .1.:".e.'7 0.517' . .,:1 0.4•)72 
.37 51() 21.2370 2(J.C947 C),64f:8 ó.5~'":'·"5 o .. !5·~3 Ci.3T:.e (i.4262 
3ft 540 :?1.:;b::->6 21.02ü5 (l. ~~·(1A o. ~::-1~2 (• ,t:;-('.) (l.~.i:.::.:. (J. •1447 
39 570 21,il.1)65 21.(1[:32 0.6(1::;3 C•.6:?(19 ( 1 , 5(>(•5 (•.5::75 1).4625 
4(1 é0(1 ?C.907c;· :'(J,6•::~5 0.57f19 ('l,65::'·=· (:. 51 ;~, (1,:;:•i;;2 0.4798 
41 631) ~1. s.3:9 21.2A71) f).5~1Q i: .. ")8f):! c:..s::c1 C•.Sü35 1:-0.4965 
42 66(1 21.45•)5 :: • li·71 o.~::72 0.7F:·:; ·:~ . r::: ::.7 1:1. ¡~;.!:; o.~1:'7 
43 690 21.1-3t.15 °2(•.86:;5 (•.5üh1 (1,7516 (•. 57;::¿; !), 4716 f).52fl4 
44 720 ::1 .:.:.1: :': .(J543 1),5~49 o. 7r.e:. 1),5[ 9l. 0.4~.S5 0,5.~3¿ 

45 750 21.1712 20.9145 1).4Üó6 1),,::169 1),60:•f:.2 (1,4418 o.ss~12 

46 810 21.2467 2! .0191 0.4314 0.8823 0.6:.t<:: (1,41:::'·8 0.:1862 
47 870 21.31)(1.t 2l .1049 !) .~71)6 f). 9476 f).66~·· e) .:.['.77 0.61:::4 
40 930 21.1962 21.010'3 (l.Z.524 1. 01 :;.) (;. 6C;~•) (:.:.6:'·1 0.6369 
49 991) ~1. 3711 21.'2ú59 c .. 3131 l .(•703 (•. 7077 o. ::;t:.(12 C),6599 
50 1050 21.2174 :'1.0598 ü.2s·rq l. l4Z·7 (1, 7:77 1).3lf:l6 0.6ül4 
51 1110 21.3110 21.1725 0.2625 1.2o·:;i1 L'I, 7~.'~1 1). 29-35 o.7016 
5~ 117(1 20.81 ll 2ü.6f:'O:-; (1,2479 l ,:i7e4 0.7678 (J.~796 0.7205 
53 1230 21.0957 20.97~·6 0.2:'.!77 1 •. 3.398 c .. 77.''} 0.:'.619 f). 73•12 
54 1290 2(l.'i'713 2C.8{·36 0.2041 1.4051 0.79:'4 t).2453 0.7548 
55 1350 21.3231 21.22:.s 0.10B8 t .4705 0.8c)52 1),22'?0 0.7703 
56 1410 21.2942 '.;:J.1977 0.18~9 1.5358 0.8174 0.215:; 0.7048 
57 1470 21. 2035 21.1120 0.1734 1.6012 0.82'=10 0.2017 0,7905 
58 153(1 21. 9443 :':.8620 0.1560 1.6665 (1.87-98 (l,18:1'i' 0.8112 
59 1590 20.8810 20.(l(r56 0.1429 !. 7.319 Q,;:::~96 !), l71J9 0.82J.2 
6(1 1650 21.81(13 21. 72..07 0.1:009 1. 797~ O.E5S'2 o. :i6~0 0.8344 
61 1710 21 .4768 21.401)5 0.1446 1.862b 0.868:::: f), 155.3 0.9449 
62 1770 21.5610 21.4962 0.1~~8 1.9200 (1,0776 (l, j .a':.!l 0.85'17 
6.3 183(1 21. ::67: 21.:::1(•7 l). 1(•71 1.993.3 O.E931 O. t:!.b2 1).8!>39 
6A 189(1 ~(l.8217 :·e;. 7624 0.1124 2.(1507 0.89:23 (J. l 276 (l .E:725 
65 1950 '21.4332 :1.:;79¡ ü.1025 2.1240 J).899.:; 0.1196 1).8806 
66 2010 22.0052 21.9524 c:.1001 2.1894 (l.9(•59 (1.1120 0.8882 
67 207<) 20. 94(16 20.8939 O.Ofl85 2.2547 C•.91:1 ü.1049 (J,8952 
68 213(1 2!. 7969 21. 7511 o.of~no 2.3~01 (l,9!7R 0.091C (J.9019 
69 2190 21.4098 21.3776 0.0610 2.3854 l'l.92"26 0.0920 C),9081 
70 2250 21.4~112 21.4135 (i.0715 2.4508 0.9270 0.0862 0,9¡39 -.,¡ 
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Co11 el f·in di:' realizar una comparc'"\Ci6n entrt! la areni,i. salieo 

te re<1l del sistuma y la que qU1!d6 duntr·a t!el n1actor Ge pt·esenta 

Tahla 5. 1 "/ 

lh·en1t bObr ante Arena sabriH1te 
Ct-H"t illri tll.:'IJl:f"O dHl nJ- ----------------- 1 - F 

actor t ~1) • f\rena c"ll imentada 

V1A1S11U 28.50 o. 14·¿5 0.1523 

V1AH:i1h:2 :'.H.uú o. 14(10 0.1704 

VlAIS:?Rl 34.:::il) o. 1725 0.1929 

VH\1S~R2 32.b~ 0.1625 0.1946 

V lf\'LSll<l 27.60 0.130(1· 0.1696 

v1n2s1r.:2 31.00 0.1~50 o. 1883 

'J lf\:~~·21-t: 1 31.00 O. l:i'OO 0.2007 

Vlt-\2S~f.:2 ~~.Oü O. 1/5U 0.205::.i 

VLt'HStf<1 29.70 0.1485 0.1695 

V21H511'2 28.00 o. 1'100 o. 198l/ 

V2~1S2Hl 26.40 o. 1320 0.1871 

V2A1521<2 ¡e¡. 00 0.0950 o. 1509 

V2/-\251R1 27.70 0.1385 0.1268 

V2A2Slfl:2 28.5(1 (l. 1415 0.1646 

V2A2S2r<1 26."21) 0.1310 0.1280 

V2A2521<'..1 19.60 0.0480 O.úEÍ40 
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ANÁLISIS ESTADÍSTICO. 

El análisi~ estadístic:o de re5Ullados, .f=ue realizado median'-

te la pr-ueb.i. de Kolmogorov-Smirnov para diatr"ibuc:ion~s du ft·e --

cucncia. Con la ayudit du esta prueba estadística, podemos campa--

rar loG 1·e~ultddOG oxpar11nentalus con lo~ qua ta61·icamenta egpe1·~ 

mo~, u.demtts dl2' le.\ -fac:1 l idad de compilfi.ff lo~ datos obtt:!n1dos en C,!! 

u .. , c:otTida con 10!.i du 5LI n~!3puc::tiva réplica. 

f--'odemo5 e~t.:,blt>cer c:amu hlpótes1s de nLtl1c1ad, que no hay di-. 
-fei-encia s1qni-fic: ... ,t1va ontn3 los dat.os te6r1c:o<;; y 1·cales wn la --

distr-ilJuc1dr1 du litrn1pos de 1·os1denc:1a de nuestro reactor, 11mi---

t.1ndanas a las condic1011es du op~1·acidn del reactor. En base a lo 

anler1or, podemos dut~nninar sl influyen o no la vcloc1ciad de 

cigit.a.c1dn y el tipo de aspas un la distribucidn de t1umpos de re-

sidencia de un reactor cotínuo da mezcla completa y de fondo pla-

no. 

Para las réplicas, tan1bién podemos decit· que no existe di~e-

rencia significativa entt·e cada corrida y su réplica; determinan-

do, de esta mane1·a. si las pruebas son representativas bajo las -

condicil1ne·3 establccid.a.s para cad.a corr'ida. 

E:.n las tabla 6 .. 1 se 111uestra la síntesis de los 1·esultados --

del an.11 is is t!Stddístico entre lo~ datos Fe te6t· icos, calculados-

a partir de la ecuac1dn 1.9 para dato= contínuos y los datos de -

Fa calcL1lados a par·tir de la ecuacidn l.b pa1·.a datos ~sc~lonados .. 

Li\s desv1ac.1one~ ea1stentes ent.r(.~ l:!~tos parámet.1·os, se calt.:ulan -

mediante las ecuac1ont1s 1 .. 10 y 1.11; pat·a el tiempo inmediato an-
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terior y para un tiempo determinado. respectivamente. Esta des--­

viación. se expresa como Di-f Aº M.:rn. 

De igual -for-ma, la tatJla 6.3 muestra la síntesis dol emáli-­

sis estadístico entt·e los datos de Fe teóricos, calculados me--­

diante la ecuación para datos escalonados· 1. 8 y los datoc; Ue Fe -

ev.perimentales provenientes de la ecuación 1.6. El desarrollo de­

estos an~lisis, se ~uestr·a en las tablas II.3 a 11.18 del ap~ndi­

ce 11. Las desviaciones entre los los pat·¿¡:metros mencionados, es­

tán expresadas como 01+ A Ma:<. 

La tabla 6.2 muestra la s1ntesis del análisis estadístico -­

entre réplicas y evalÚü. las dcsviacionos ei<istuntes entt"e los va­

lores de Fe que provienen de la ecuación 1.6, para cada corrida y 

su réplica corr.espondiente. Las tablas que indican este aná:lisis­

se Qncuentran numeradüs de la II.19 a la 11.26 en el apéndice 11. 
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Tabla 6.1 Se representa la diferenc:1a estadística mJx1ma que 
ex15te entre los punto$ de las curvas de -frecuencias i\cumulatJas -
enµarimentales. c:on n:!5pecto a los teóricos provenientes de una -
Tunc1on cuntÍmta. 

Pn.l~b~ 

VH\lS1R1 

V1/tlSlJ(:l 

V1ALS2f...'.l 

VllHS2R2 

VIA2SIR1 

V11\2SlR:.; 

V1A2S2Rl 

V 11\2$'.if<:: 

V2AISIR1 

V2A1$1R2 

V2A1S21U 

V2Al52R2 

V2A2Slt~1 

V2f'.'.\2S1R2 

V2A252R1 

V21\252112 

Oi-f Aº Maa Al-fa <o<> 

0.<.1595 20 :t. 

o.urt~ ltl :t. 

o. 1006 10 :t. 

0.1162 5 :t. 

0.1)615 1 :t. 

0.1u29 

0.1087 

ú.11'"17 

0 .. (1761 

0.1()91 

0.0951 

t).(1914 

0.04-:>..5 

O.U72l 

0.(1371 

0.0500 

Para cualquier nivel de sign1-fi­
canc1a, no se rechaza Ho. 

D 

0.1278 

0.1326 

0.1458 

0.1625 

O. l'l4B 
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Tabla 6.2 1H1-er~ncia estadística máxima que existe entre las 
.frecuencias acumula.das experimentales de cada con·ida. y su res -­
pectiva réplica. 

f;'epl icas Dlf' <Rl-R2> Max Al.fa<o<J 

VIA1S1Rl-R2 0.0181 10 

V1A152fU-f.:2 (J.1)2~/ 5 

V1A2Slí<l-R2 0.0631 2.5 

VIA2S2í<l-R2 u.o:s20 1 

V2A151Rl-R2 0.0488 o.::; 

V2AI S2R 1-R2 0.0362 (l. 1 

V2A2S1R1-R2 0.0376 

V2A252R 1-ra 1). 0553 

Para cualquier nivel de signifi­
canc:ia, no se rechaza Ho. 

Y. 

'l. 

'l. 

7. 

7. 

'l. 

D 

(1.2060 

1).2298 

0.2::;01 

0.2755 

0.2924 

0.3296 
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Tabla 6.3 Se t"E:.'present,.."\ la d1'ferencia estadística mC:x1ma que 
exist~ entre los punto!i do las curvas de -frecuencias acumuladas -
exper1mC!nl:.i'lC!s, con respecto a los teóricos provenientes de datos 
escalonados. 

Prueba 

VlAlSlRl 

VUHS1RL 

V1A1S21H 

V1AIS2R2 

VIA2Slí<l 

v1r""¿s11;;2 

V1A2S2Rl 

V1A2S:Lf\'.2 

V2AlSlR1 

V2A)SIR2 

V2A1S~R1 

V2A1S2R2 

V2A2S1Rl 

V2A2SIR2 

V2A252Rl 

V2A252F<2 

lH-f A Max Al+a<o<) 

ú.0::5~8 20 'l. 

0.0738 ¡:; 'l. 

0.0968 11) 'l. 

0.09tJ7 b 'l. 

o.0"/41 1 'l. 

().0923 

o. 10~0 

0.1090 

0.1)726 

0.1(131 

u.ü916 

0.061l5 

0.0305 

0.0682 

0.0312 

0.0~(10 

Para cualquier nivel de signi-fi­
c:anc la, no se rechaza Ho. 

D 

o. 1278 

0.13~6 

v. 1458 

0.162:5 

0.1948 
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DISCUSIÓN DE RESULTADOS. 

En base al an~lis1s estadístico realizado a los datos expe-­

rimentales y a lil.s observaciones vi~ua11zada~ con la ayuda de los 

grá'-ficos c:on·espond1entes, podemos determinar una serie de raza -

namiantos producto de este desdrrollo. 

+Al 1·E:al1zar el ilnális1~ ~~lad!stico entre las cw·vas expe­

rimentales y tedricas, graf1cadas a partir de una ecuación ~on la 

que obtenemos puntos discretos~ no otJtenemos ninguna c.Ji-ferencia -

signi~icativa a cualquier nivel de signi~icancia. Con esto pode -

mes decir que los puntos d~ la muestra experimental pr·ovienon de­

esa distribuci6n da frecuencias tedr·ica. 

+ Como resultado del análisis estad!st1co realizado a las -­

con·idi:\s madre y sus respectivas réplicas, se puede decir que no­

exist~ di~c1·encia signi-ficativa entre ellas y que por lo tanto, -

las pruebas se realizar·on bajo condiciones de operación muy simi­

lares pul:'s se obtuvieron resultados que a5:í lo establ~cen. 

+ Al realizar el análisis estadístico en ba~e a resultados -

ted'ricos provenientes de ecuaciones cont:í'nuas y e:<perimentales, -

no se observa diTen~nc:ia signi-ficativa para cualquier nivel de -­

signií-icancia. Lo que nos indica que los datos e:<perimentales se­

asP-mejan al modelo ideal de mezcla completa, aunquf.2' en el análi-­

sis de los qráofic.os. sr. ob~erva que la mezcle:' no se lleva a cabo­

en -forma compli:!ta. 
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+Al analizar las -figuras que aparecen en el cap{tulo 5, po­

demos deducir que el sistema se desarrolla bajo un régimen en el­

que la mezcla no se lleva a cabo en Terma completa, pues se ob--­

serva una señal que inicia abajo de la ideal de mezcla completa -

en casi la totalidad de las pruebas, excepto en las -figuras 5.9-a 

y 5.10-a, correspondientes a la con·ida V2A1S1R1 y su r~plica, y­

en las -figuras 5.15-a y 5.16-a correspondientes a la corrida V2A-

252R1 y su réplica las cuales se desarrollan baJo un régimen de -

-flujo de by-passing, debido a que la salida de arena, comienza -­

prácticamente al ser alimentada la misma al reactor. 

+Al analizar la tabla 5.17, podemos observar que la Trac-­

cidn de arena restante en el reactor es similar a la observada 

la di.ferencia 1-F._que corresponde con bastante aprox1macid'n a la 

frac:c:i6n de arena que salid del reactor, como resultado de haber­

la posado en los tubos de ensayo y restado a la unidad. La di~e -

rencia 1-F esta calculada mediante la Fe que obtuvimos realmente­

en cada experimento. 
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RESUMEN. 

Para determinar la in-fluencia que tieneri determinados pará-­

metros en la distribución de tiempos de residencia de un reactor­

conti'nuo de mezc:la completa y de f.ondo plano, se realizaron ocho­

pruebas con sus respectivas réplicas, usando la técnica de_ res -­

puesta al estímulo con un trazador. El trazador usado Tul! arena -

sílica no r1!activa. 

Las variables usadas ,.ueron: 

+ Velocidad de agitación. 

+Tipo de aspas. 

+ Salidas del alimunto. 

El antHisis e!iladístic:o usado. se llevó a cabo entre datos -

teóricos y reales; además, se realizd este an.t(lisis a los resul -

tados experimentales obtenidos para las corridas madr·e y sus res­

pectivas réplicas, con el -Fin de establecer acer·camientos a la -­

id~alidad y que las prLu:..·b~~ se realicl!'n bajo las condiciones de -

oper·at:idn eCJtipuladas. Para ello, se usó el método de Kolmoyorov­

Smirnov. 

Estos ancil is is mal(~mc1ticas y grá-Ficas, -fueron l levadus a ca­

bo con la ayuda de un paquoto computacional llam."'do LDTUS 1 2 3,­

el cual consiste en la realización de tablas y c~lculos en base a 

una serio do ddtos alimuntados. 

La rr.dac:cidn -fue r·ealizac.Ja con la ayudil de otro paquete com­

putacional llamado WORD STAR, que consiste en un procesador de --
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pilloc\bras. 

Las corridos cHperimentales fuoron realizadc.is en el Labora_­

torio de IngoniHr{a Glu{micil de la Universidc'ld Autdnoma de Guada-­

lajara. 
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CONCLUSIONES. 

ML'c.Jiante la ,-eali=ac1dn de esta tesis., se loqró estudiar la;., 

1nt=tuenc1a df.? la volocida.d de ayitacidn, el tipo de! aspas y las-­

~¿,! idas del ül1mento en La d1str1Uuci6n de tiempos de residencia­

d~ un sólido en un r·uactor c.ontínuo deo me::cl.:i completa y do fondo 

plana, ~n loti rangos que !:i8 de?f-1nen en el capítulo 2. No hubo d1-

-ferenci.a si~1n1·ficativa entre lo!:i r·~~ultddas tedr1cos y reales, de 

c1CLtl?1·do a la pr·u~ba de t:.olmucJor·ov-Smirnov .. En estu caso, es 1ndi­

fer·ente ~l uso de cualquiera de lan c:umbinaciones de parámetros -

ccH)~~1di.o>radus como var1al.Jle!i~ para que la ar~na siga la distr·1bu-­

c16n dtJ tiempos d1Jo residr~nc1a e!iparadd en el reactor; as decir,-­

las del modHlo de mezcla completa .. 

Se pund~ d1..?1:ir que lds pruebas m:.tuvioron n~al izadas bajo -­

condiciortDS de opr!rac16n muy s1mi lares, pues no se encontró diTe­

n~ncia s1gnif1cutiva entr·e réplicu.s, lo' que indica que las prue -

l>as realizaron de manera ¿\ceµlablr~. 

Al comparar los resu 1 ta dos te6t·icos, que provi r!nen de una 

eclcaci.ón cuntínua~ c:on los experimentales, no se encontró dH:;e 

n:mcia signi-ficativa entre estos datos a cualquier nivel de sig-­

ni-ficaocia. con lo cunl podemos decir que los cia1.:us expcu-1mentn-­

les provi~fll?ll de una publac.:16n con la misma 1Ji~tribuc:1611 tt.?dr·ica. 

Al reali::c.\I" ~l aric:'\lttiis visual de qráf1c:os. podemos decir 

que E!'l sistema. se dl?':.. .. 1n·a1 La b.JJO un réq11nw1 de flujo donde la 
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mezcla no se lleva a cabo en, -forma completa, ya que se observa 

una curv~ que inicia abajo d~ la curva teórica ideal de mezcla 

completa en casi la totalidad de las pruebas. Esto se debe a que­

la agitación no es del todo eTic1ente en el reactor. Nos indica -

adamás, que la prueba de kolmogorov-Smirnov es poco sensible a -­

este tipo de desviación, pues dicha desviaci6n solo se identi-fica 

analizando los grá-ficos correspondientes. 
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SUGERENCIAS. 

+ lJesarrollar pruebas similares a las realizadas en las co--

rridas: V2A1Sl que usó como velocidad 420 rpm, turbina con 6 as--

pas planas y la salida a 10 cm del fondo del tanque y V2A2S2 que-

usó como velocidad 420 rpm~ turbina con 4 aspas inclinadas· y la -

salida a 20 cm del .fondo del tanqLte, con el objeto de ampliar· el-

criterio a cerca del comportamiento de las mismas. 

+ Reali::ar pruebas similares usando arena de di-ferentes diá-

metros, a -Fin de establecer un tamaño de part:tcula 6ptimo para --

este tipo de reaclor. 

+ Establecer sistemas en serie con reactores similares, con-

el objeto de observar su comportamiento al usar un trazador s~li-

do. 

+ Usat· un r·eactor con otra con-figurac16n Cre-fs. 1,4J. 

+ Usar equipo más preciso para evitar al máximo diferencias-

causada~ por errores experimentales. 

\-

! 
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Apóndice l. 

CAL!lll<ACIÚN DEL li:OlÁM!óTRO 
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APÉNDICE l. CAL!BRACIÚN DEL RUTÁl1ETRD. 

El rot~m~tro se usa par~ medir el caudal que circula a tra--

vés de un sistema. Con la ."lyuda Ue este instrumento se logt·a un -

estado estacionario en el sistema. En este caso se usó un rot~me-

tro e.Je Cilnica. 

La calibracidn consiste en rQlacio11ar las lectura.s de altura 

que marca t:!l indicador dr1l rotámotro cun el caudal de líquido que 

Tluye a través del mismo. 

Siendo, U Cm1dal dal +luido 
H Altura indicada en el rotámetro 

a y b Cor1stantr~s del ori~icio 

Aplicand1J logaritmo5 a ami.Jos lados~ se tiene: 

ln a = ln a + b * ln < H > 

De P-sta mannra se obtiene una. ecuacidn lineal. 

Métodu a seguir. 

~) Una vez armarlo el si~ten1a~ se hace ~luir liquido a través 
d .. 21 rotJ.motro. dupundiendo rfel c.:tudul que se h~lce -fluir.­
el irid1c:ador se levant.ar~1. determ1nadü altura. 

b) Anot.1r la altur·a que tom~ el indicador del rot~metro, to­
mando con.o re~·E•rencia la par·te infet"ior del mismo. 

e> Se r·ecolecta 1 1 rte ·fluido y se anota el tiempo tr·anscu-­
rri~o en recolectarlo. 

d) Repitiéndu el proc.edimiunto con alturau y ci\udulcs di-fe -
rcntus, s1~ ul.Jticm.1- un gr·upo do datos pdra formar una grc1-
-fica y, e.en estos, calc:ular las constantes. De esta mane­
ra dctcrmi11arumo!l P-1 caudal de operación. 
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A c:ontinuacidn, .,,;e muestrdn lo!:i rosultados obtenidos. 

Altura H Tiempo (min) 

10 5 ºº 
2(1 2 31 

30 1 41 

4u 1 15 

::5(1 1 00 

El caudal se es:presa coma V J t er1 l/m1n 

Ap l icc:lndo ln a lc"JS datos obbJnidns d1.?- caudal y ,;lltut·a, se 

obtienen punlo5 su-ficicntes pura, flor mecho e.le! método grá-fico 

por· n.~qres1dn lin•?al, calcule-\1· las cu11st:.intl:J's de la ec:uacidn li--

nea l que !,e ubluvu. 

1.04898 
D • 0.01732 * ( H > 

En nuL•stt"a sistema ~e usd un c&utdal de O.l::l:SU llmin, al cual­

currc·~p.ond{a nna altura dU" i\Q u11i1ku1P ...... 
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Ap~ndice 11. 

PRUEBA DE KDLMllGOl<DV-5111RNOV. TRATAMIENTO ESTADÍSTICO 
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APÉNllIC!i l I, ll15'lr<lBUCIÚN UE: FF<!it.;lJENt.:!AS (l)üNllAD U!i AJUSlEl, 

Pr.:UEBA OE t<DLMOGUl\:OV-SMIRNOV- (r~f$. 3, 5, 10~ 11 J 

Est!~ tipo dQ pn.u~bu eti r·ealizada par« probat· la hipdtesis de 

quo ciertcl funci6n F():), r~-o la t=unctdn d~ distribuc:idn d~ und po­

blación. Dicha hipdtt!sis, µuede suqpr do Ernµet·1enc1iH> i:tnt.ei·ia -­

r·us, de alguna cons:id1,H·aci6n todr·ica, o do .-~prusentacionc5 grá-­

.fic::as. Es aplic.:,Ulu .:1 d1~tr·1buc1ones conti'f1Uüs~ ptffo los dtttos --

u::p1-H· im~1\td l11H 5011 u~:1C..:d l onarJas. 

F"ar.:i f:!l caso d~ qUC? tlíli\ distribuc::idn de +recuenc:1as provenga 

etc una uc:ua1:16n i:::ontlnuu <an nue-.;;tro cuso la tcdric:a>, y la se--­

gunda -functdn provenqa de un.r• meúic.idn esc:alon~da, se toman en 

L:unisifl1.?r·aci6n los. vaiar·u!.l dis1:t·et:os que 5e encuentran debaJo y 

~nc1ma de! la cLwva c..:or1tínuc:< que prOVHtne de la -función teórica .. -

Esta di.fen~ncia. s~ vi!::fLh1l1za en la -fiq. II-a. 

Método a ~equ1r. 

S1 Fe TeorB proviQne de lit -función continua y Fe de una -fun­

ción escalunada (+:unc:iont:?s tedrica y experimental respectivamen-­

le>, pod~mo~ det(.!t"tn1nar los Vülores de A" 1 Y 1~"2, de 1a siguiente 

manera: 

A•1 

A•z 

abfi ~a "leorBltJ) - F~ (~-1) 

abs e Fe Teorfl<e> - Fa<ts> J 

Ec.1.10 

Ec.1.11 

Al Vidor m~x1mo oh~vrvado eutnJ esto~ todc1s partimctros.- se -

le dt!stgnar.1 como f:•• 11a:~ y t.:nrTnspnndorá o l.::l uu~v1acion m.:h:ima -
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de los puntos en la curva e>:perimental con respecto a la teórica. 

Al establecer la hipdtesis de nulidad, ser~ este valor el que se­

campan!' cont,.a el cr:!ticr-J D, a di-ferentes niveles de signi-fican-­

cia indicados en la tabla 11.1. Si el valor máximo calculado, es­

mayor que •31 valar 1:rltico. se ret:haza He. 

Ahora bien, si tenemos dos distribuciones de -frecuencia acu­

mulada, una tc6rica y una t·Hal, ambas c:ont!nuas. pero calc:ulad.is­

en modo discreto, la hipótesis de mtlidac.J estilriá repn:!sentada por 

lci di'3tr·ibución teórica, según lo esperado. Calcularemos las di-­

vergencias existcr1tos er1tt-o ellas, dadas poi· la camparacidr1 de 

cada punta ~xperimental con lo esperado para el mismo. 

M6todo a seguir. 

Si Fe leorA es una distribución de -frecuencias teóricas acu­

mulcHlas y Fa la di9tt·ibuc:i1Sn de -frecuencias acumulativas observa­

da. e~per-amos que peti-.:t cada valor de tet.:ata) ~ Fa se i\pn:rnime en -

gran pt-oporci6n al valot- d1~ F~ TeorA. Esta di-ferem:ia se puede -­

calcular de la sigui~nte manera: 

01-f A = abs [ FY TeorA(e) - Fe(H) J Ec.1. 12 

De donde llaman:omos Ui.f A Max, al vittlor máHimo ob!;ervado de­

estas difere11cias y lo compar-aremos contra el crítico D, tomado a 

vario~ niveles de signi~icancia, de 1~ tabla 11.1. 

+ PrucsbrJ. do dus muestt-as de Kolmogorov-Smi rnov. 

Es.ta prueba puede con.firmar que dos muestra!J independiE:mtes 
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han sido extt·a{das du la misma pol>lac16n o de poblaciones· con la­

mismri distribución. Esta prueba dirig~ el intcrós hacia los pun-­

tos ~qu1valunt~s e1ltre dos distr1buc1or1es acumulativas, es decir, 

!:iQ u}:am1n<-1n lo~ punto•.:> du coi11ciU~n1:ia en la v.,u-iclble indt:?pen ---

diente, de dus can.1unlos cJe valur·cs mUE.'!itrale~ •• 

Si ldo;; dos mLmstr-.:ls hcln sido e>:traídcls verdad~ramente de la­

misma. di'=>t1·1bución tk• poblac1dn, puL>dt-.! cspc~Farse qu~ las distr1-­

buc:1011~~'. a.cumulativ.:ls du dmb .. ;.~-¡ muest:rJs sudn apn.n:1madJs ttn gran­

praµor·c1dn, ya c¡u~ Lnlamu11te dubur~n mosl:rilr d~sv1ac1ones casua -

les de lJ di!:itt'ibuci6n Uu pablacidn. En nuro~tt'o caso ser~ aplica­

do"' un uxpcrimenlo y !:>U r6pl1t:il. Un a.leJam1er1t:o e:~c:esivo entr-e -

leas mupsl:rils. surJlCH"D que provienen de poblaciones d1stintas; de­

tal -forma que, si se observa t.1rti:.1 dcsv1qc16n +ucffil de los límites-

M6tc.1do a. SC?gLt l t" • 

Al aplicar· la prueba de dos muestras de t<olmogorov-·Smirnov,­

hacemos· une.\ distr i bue i 611 de frecuencias acumulu.das para cada con­

junto de observaciones, usando los mismos intervalos para ambas -

distr·ibuc1onQS. Ensequ1da, sust1·aemos par·a cada intervalo, cada -

'función escalonada de la otra. La prueba está diseñada para cono-: 

cer- ld difen!nc1a más grande ~x1st~nte entre ~llas. 

S~a f:eR1(t::d la distribuc:.ión acumulativa escalonada que se ha 

observi:.tdo en unL1 du lcls muwstras, y FHR2<e), 1.1 ·func1dn acumula -

tiva qut! 58 ha ob~L'rvado l.'íl r.u réplica, ~a t1E~nn: 
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OiT<R1-R2> Ma~ = abs[ FeRl<e> - FeR2<e> J Ec.1.13 

Después de compat·ar el va lar oh.;ervado con el cr· ít ico de la-

tabla 11.2 y encontrar que é~te es mayor C1Ue el cr{tico, se re---

chaza Ho. 

En e5te caso, la f-unci6n de .frecuencias es egcalonada; es 

decit·, proviene dr? una ecuación que da valores discretos. Esto se 

ilustra en la ~ig.11-b. 

Fig.11-a. Valores discretos producto de las di­
Terenc:ias existe1""ltes entt·e una dis--­
tribución contínua y escalonada. Aºl­
y ()"2. 

Fe TeorD 

Fe 

Fig. 11-b lHf-eronc ias c1bservadag entre una .funci dn 
de Tre1·111~1u:i.,~ .icumulo3rt ivae; escalonada.­
y uu teórica. Dalos digcretos. 

Fe 
Fe Fe 'reorA 

e 
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El valor do Fa letlr'"fl enunc1aclo anter1ormcritu, su calCula a -

pdrt1r de la ecuación qun a continuación se enuncia. Du ella ob--

t.endt emos v¿1lores d1scn~t.us. C:c. 1.8. 

n-1 
F~ ·1Hor-n<n> ~ 1 l <Et-t<1> -t E.E:t(1-tl>l/ 2 J I l a<i-tl) - e<i> J 

(1 

El valor· dt:> f-"rl lt!or·H 011ur1L1cttlrJ ariter1ormonle, se calcula me-

dtc.\nt~ la s1gu11~ritu t:acu.icidn cnnt:{n11.1J 
(-f:j) 

Ec. 1.9 

·rat..ila 11.1 f-'ar-P lumclilos de mLll~stra <n> m~yores a 35. 

Valor o Niv~l de significancia 
l /:2 

1.1)7 <n> ~I) 'l. 
1/2 

1. 14 / <n> 15 Y. 
1/2 

2.22 <nJ 10 Y. 
1/2 

1.36 <n> 5 Y. 
1 /:t 

1.6'.!. (n) 1 'l. 

Tabla. 11.2 Para tamc.tño5 de mue~tra.s n}35 y n(l>;;n(2). 

Nivel di.! s1g- VdlOI" D 
nii~icanc..:ia. 

1/2 
10 'l. 1.22 * [(n+n)/<n•n>J 

5 'l. L36 * C <n+nl / <n+nl F 2 

1/2 
2.5 Y. 1.48 * [(n+n)/tn•n>J 

1/2 
'l. 1.63 * C (n+n) I <n•n> J 

1/2 
0.5 'l. 1. 7:5 * ( tn+n> I <n*n> J 

1/2 
0.1 'l. 1.95 * Ctn+n)/Cn•n>J 
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+ Tratamiento estadístico. 

Parn visualizar el an~lisis de los resultados presentados en 

las tablas 6.1, 6.2, 6.3, d<Jl capítulo 6, se prose11t.:rn a conti 

nuaci6n el desarrollo de dalos para poder seleccionar estos valo-

r·es. Euto$ dütos se pre!.ientan en fot·ma d11 t<.tblas P.stad!sticas que 

a continuación se explican. Para el tratamier1Lo estadístico 1ndi-

vidual de cada corrida. se presentan las tablas Jl.3 a 11.18. 

Columna Leyenda 

No. 

2 

3 

4 Pe leorB 

5 Aº 1 

b 

7 OH A 

Interpretación 

Númr~ro dP. .ft·En.:ue11c i 11. 

Frecuencia acumulada experimer1tal. 

Frecuencia tt~órica acumulada para -
vnlores puntLwles, calculado 
diante la ecuacidn 1.8. 

~rect1oncin te6rica acumulada para -
valot·es c:ont{nuo~..i, culculado por la 
ecuac:16n 1.9. 

Desviacjdn para la prueba estad{s-­
tica, absLFM l"eorU<A) - ~e<e-l>J, -
calculado ptlr la ecuac16n 1.10. 

1Jesviaci6n pc""tra la pt"UC:'bil estad!s-­
t1ca~ abs[Fs íeorB<e> - Fe<eJJ, --­
calculado por la ecuac16n 1-11-

DeNviacidn para la prueba estadts-­
tica, abYCFe ·reu1·A(a) - Fe<e>J, 
calculado por la ecuacidn 1.12. 
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VIAIS1R1 Tab. Il .3 
No. F" (--e tl'mrA Fa Tuor"O A" 1 A"2 Oif A 

o.<.11 Oti 0.(11(10 (l,(1100 0,()1(18 o. (11)(14 o. 00(>4 
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11 o. 0·1-10 0.04'.?6 l),(J42h 1) .1)1 Lf) 1),(11)17 0.0017 
5 (1, (J~·l (1 o.o:,:::•:i IJ. (l~:,:7.(1 (1, (11 '21) 1). (11)7(1 (l, (1()~~(1 

b l) ,t)bt t 1).1)6)":; (•. 06!.:.:; (1,0122 O ,t)02:L t),()l)2t 

7 (1,(01(1 o.1:.-1::v\ (1, (l"/ .. ~.11 0.01?3 (l,(¡(l:,"'/l O. (u.i:.~'l 
fj l).0791 1) ,(•03') 0.00-:-;:5 o.ni ·.~·3 c),1)(1:!.7 1),1)1).',;;;7 

9 (l ,(l~:·Jb (l,(19.::'1 o,(n0i\ 0.(11-::..t-. o.1)')4n 0.(1(l'4Q 
l(l (l,(1'71~-..: (1. 1(1 .. ~2 (J. \(1:~~ (l,(1146 c).QO~i(J 0,(11)'.:iO 
11 (l. l 1)"jfl (1, l ¡:HJ •).! L!'I t).(>147 (l,(11)51 (l,(l(IS1 

12 0.117} o. 1 :::~·.:; o. 1225 0,1)\411 1),1)(!52 0.1)1)52 

""· O.l:!l..,"/ (1, 13:·0 0.1:·.:)(1 0.01117 o .(u)s:; (1.005'.::~ 

14 1). 1 3~:···¡ 1). 141 'l o. t4t4 l). 0111-·1 1) .l)f)~i6 1).1)(!~6 

15 e), l ll49 (l. }~(li' (t. 1 ~i(J7 (l.(lll!9 (1. (J(l~.~[l o.oo~jn 

lb (1, 1541 t), 1599 O. 1S99 0.(115!) o ,l)l)~:i9 1),1)1)~59 

¡-¡ 1). l t_.:;~ 1 (1.1690 (l, 169') 0,(11~(1 (l ,(l(l~J9 (1.(1059 
10 (o. t 7':.(• 0.17íl0 (), 17:"1!) 0.0149 0.1)01;!) 0.0060 
1c; (l. 1; t(ll-\ (1,lfll.8 0.1flb9 0.0149 t). (J(ll~ l (1,(1(161 
2() (l. \f}q~·j O. t9'SfJ 0, 19SB t).0149 o .1)1)/.:i:s 0.1)063 
;~t (l.1974 (1.:•04~ (1. :•(1'1 ~'j o. (l l ~i(I .:1.(l(lf,6 0.(1(1(,t., 
2:z o.:~060 0.21 "';\ O. '2L.~1 1). t)l '.52 o. (11)7 t 1) .1)07 t 
..::..:.· 0.:!141 (1,2216 1'),2216 (l,c)lt.;6 (1,0(17~. 0.007~i 
24 0.2221 o. :~~:.oo t).~300 0,1)! 60 1).1)(1"/9 0.0079 
2'j 0.2:·.01 (1,;.'::.rM 0.27-CM (1,(1160 (J,(1(l(';3'. (1,(IOfl'.3 

'26 0.2:.01 1).2461:1 0.24b6 0.0163 1),(1()1}6 0.00L16 
:·7 (l,::-'4bl (l, ~~140 0.:.051\0 0.01!:.7 (l.(1(1[)7 o.oorn 
2R l).~5fl.t 1),26-.~9 0.2629 0.0168 o.nom:l o.oono 
;:<¡ 0.:'620 0.27(19 0.2709 0,(1161.1 t),(10()0 0.(1(líJO 
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Vll\ISJHI Con l. tC:.\b. J l .3 
No. F<> F .. TeorA F<> T~orB A" l Aº:< Dlf A 

36 0.3869 (1.11(172 0.4•)72 0.03!1R 0.021)3 (1.(12(13 

37 0.4044 c).4267-! C)./1.262 1).1).}9.":; 0.02111 0.0218 
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45 0.5:.06 0.35!J~ 0.55U:~ 1), 1)41'~ l),t)2/6 0.0277 
46 º-~~574 (l,5('62 0.5E:L,2 (l,(l~j~·6 o.o;.~o7 0.0211fl 
47 0.5825 0.6124 t).6123 l).0'349 o.02r79 0.0299 
'18 l"J. 6(1[..I) (l.6:~69 O.b3b9 0.05'14 (1.(1309 (1,(1309 
'19 0.6211:3 1) .6~)99 o.1,59n 0.1)~531.1 o.o~.!.16 0.0316 
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54 0.7197 0.751\8 ü.7547 O.(l~-.(19 0.0"31l9 0.0:>'--jO 
55 1).7347 Q. 7 /I)."".; 0.771)2 0.(l5t)4 1).1)3:'1'5 0.0::::11, 
~·6 0.71!90 O. 7f'llO o. "/fl4 7 (J.(l~,r)(I o.0:~5n 0.03~9 
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6:? (l. [;J 4(1 (1.8~-;4-¡ 0.0:.146 (1,(11\92 (l.(1'1(16 ü.(lJlt)7 
63 0.0211, 1).86:::;9 l).FJ6.;:11 0.<)490 1).042',~ 1),0423 
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1,:3 O.C31fl l),8í106 o.nno4 0.1)521) 0.0456 0.0450 
66 0.81100 0.08fl? o.onno 0.0-:,32 O.(lr.,73 0.0474 
67 o .845'l 0.0932 1).89:.:it f).0543 0.0492 0.1)494 
6R 0.85(13 0.9019 0.9017 (1.(1559 (1.(1515 0.(1516 
69 0.85'13 0.90fll 0.91)01) 0.1)577 0.0537 0.1)5.38 
70 (l.85(12 (>.9]39 0.9138 0.0595 (1.0556 0.0558 
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V1A1S1rO Tab. ll.4 
No. Fe F,. TeorA r.., fqor-8 Aº 1 Aº 2 Oif A 
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11) 1), 1(•(111 o. 10'.:·.'? 1). 1 e).-;:~ 1). c)t 19 1). Ot)~'t 1),1)023 
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l ~:) O.J 1n:• (1, 1~.(q C),] ~·,1_17 (1,(11:>6 (1.(l(Y..;.5 o.(Kn5 
lú 1). 1:.:il'it 1), t~· .. ''1' (l. 1~'?9 o, t)t:"~7 (1,01YJ9 l), 1)1):::;13 

17 o. l ¿,4 7 O.l6f./1.1 (l. 169(1 (1.(113(1 (1,(1(143 0.001\:..t. 
18 o. \ '/.3~ (l, 171]1) 0.17\l(+ (l.01::.::. o ,1)(146 1),()1)46 

l'I (l. 1r::,1 •).1LU7 (1. Jf!/.19 (1.(11~5 (l,(\•)40 0.(1(14(1 

°21.• t). t9(19 1), t937 0.19511 1), 1)136 o. (11)49 o.00 1i9 
:·i (1, 1 C,1r1:·1 (1, :·(.1\4 (l, :·(1'1!:'i 0.01:;-.(., 0, (H)S(I (1,(1(1~(1 

2::? o.2ei1n (). :.~13t 1),2131 0.1)1.36 1).1)1Y"i2 0.0052 
2::. (1. :-~ l ~¡7 (l, :~:-·16 (l.~:.~1 b r.1. 01 ~:.o (1,(1(.)~9 0.(10~9 
21\. 0.22:_;4 0.2::;.1)(1 o.:::::oo l). Ot 44 0,(11)67 l).006h 
.:.. ... • (l • ;: ;~ 1 '1 o.:.·:: .. 114 (l. ;!::·.:14 (1,01!':.0 (1,(11:1l.8 0.(1(169 
21:. o.2·-:.71.J o. :~466 (l."2466 1).1)1~'2 l),(l(l/0 t),1)071) 
'27 o.:~477 (l, 2~)1\(l o. 2~i48 (l,(1152 ü.0071 0.0(171 
·2n 1). ·.:::~j~~-¡ 0.'2628 C). :..~6:?9 1).1) 1~::¡2 1),(1(172 1),01)72 
?9 l).';'l.:::.~. 0.:!-/1)(1 (1, ::/t.19 (i, 01 !.I:: 0.(1 1)77. (1,(11)70 
3(1 (l.2714 (1. 27il/ O~ :".?7UO 0.015::? 1),(1(174 o .CJ07'l 
:.1 (1.79:.'S; 0.:-:.(119 (1.3(119 (1.(1:~1)6 0.(J•)fi::? 0.(l(lfit 
:~·."! 0 •. 31·V/ 1) •. ~':2411. l),:;.211-4 1).1)31)6 O.OcYr:i l).C)l)9'.":i 
.. ·-~· (l, ~.:',~¡:. o.:{.4¿1 0.:.11¿,1 (1.o:-;12 (1,(1108 t).0108 
::04 1) .::.':5'.ih 1). 7-611 1).~.6·11 o.1:i31n 0.01 15 1).1)115 
:_;~ (1,37~';; l).3:J74 o. ::.e;·¡~. o.o:q9 0.01:!(1 0.0119 
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V1A1S1R2 Ccint. te:cb. I I .'I 
No. Fg Fa Tt:-orA Fa T~or8 I\º 1 (\º 7. D.i."f (\ 

36 (J.:;\946 (1.4071 (1.4(172 (J.(>:;\l 6 (1.(1126 0.0126 
37 0.4l32 0.421:.2 O.Jl.2h2 0.1).31.6 0.(1130 1),(lt.30 

38 (l,'13(12 (l.4447 (l,41j.ll7 0.(r.H4 (l,(IJ'l5 (1.(111\5 

39 0.4461 0.4625 0.4625 0.1)324 0.016'5 0.0164 
40 (1.4627 (i.479H 0.4798 (1,(1::';~7 0.0171 0.0171 
41 0.4791 0.'1-96'3 (). 496'5 0.0'.338 0.0174 0.011-1 
'12 (1.49119 (1,5127 o.51 ':'.7 (1,(1'.;.?;6 0.(ll 70 (1.0170 
4.3 f).511)0 1),52114 0.52G4 o.o:.:::s 0.0103 0.0103 
44 0.5~43 (1.~4::.5 0.51\?.~i o. o:.~~~• 0.0192 0.0192 
45 o.:s::;r.:; c).550~ o.5sn2 l),():!;:>9 0.0209 o. 1)20'7 
46 0.~)619 o. ~i06'?. (l.~·862 (>,(ll)f!9 o. o::-~112 0JJ'2'12 
47 0.5fJ69 0.6124 0.612.3 1).031)4 0.0255 0,(1235 
110 ').bJ•)9 (1.6369 (l,6"::.69 (l, (1~~11)(1 0.0760 0.0760 
49 0.6:.2:; 1).659'1 0.6~98 0.0'1l19 o ,1)275 0.1)276 
~11) 0.6e:.25 0.6A14 0.6014 (l.0•1'71 0,')2:18 (1.0209 
51 0.672'/. 1). 7011> e). 71)15 (l,l)IJ.?f) 1).0:-!?.3 (J.0294 
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~·6 •). 7473 0.7840 (l. 7C1'17 (1.051)5 0.07.74 (J,(l:";:.75 
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59 (l. 779.3 o.n2.31 1). ~.'.!2"Jt 1),1)5:-;:;. 0.0437 0.04311 
6(1 (). 7fl~J2 O.fl3'13 1:i,G::v12 0.0!5'19 0.0'16(1 0.0'161 
.;¡ o. 7962 l),1=14'1f1 1) .0447 1),05h5 l),f)4rJ5 0.04116 
6:2 1),003::1 0.0~'17 (•. s:.~'16 (J,(l~r(J:', 0.0511 0.(1512 
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6íl 0.0::.77 (1,9019 0.9(117 (IJJ73'1 (1.(1691 0.(1692 
69 f).8.S,l.,,h 0.90í11 0.90E11) 1).0753 0.0714 0.071:3 
7(1 (J. fr4(11 (1.91'.;'.9 (>.'1130 0.0772 0.0737 0.07~<0 
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VIAIS2RI Con t. tab. I J .5 
No. Fe Fe TeorA Fe Teor·B A' 1 n" 2 Olf A 

';'i.b o.::::.c11 (l. 4(172 e) .A(l72 0.075:; (1. (l!::il.'1 0.0~/..Jl.I 
37 t) •.. 5bl12 0.4262 C). 4262. (1.0755 l).05f1\ 0.c)5D1 
::;(1 (1.;:;n~.1 0.1\1\47 O.lil\'17 o.076ei 0.(1596 0.0596 
39 l).402:;-; 1).46:!5 0.4h25 0.0775 0.1)61):3 1),1)60.3 

ªº 0.4190 t).1\798 0.4798 0.0775 (1,(16(18 (l,(1600 
41 ('l. 4::;51 l),tl9ú5 0.49f)5 o.orrs C).0615 0JJ615 
42 (1, 4~)07 0.51:::7 o.~i121 (1.(1777 (1.06'.:fJ o. (1~.~>(l 
4,3 t).4660 t).32(14 (l.52l1'l 0.1)776 1).1).':.24 0.0624 
1\1\ (l,4(J(l8 l),5:1::_:-,6 (l. ~¡¡¡;,:.5 (1.(1776 0.06'27 (l.(ll/27 
45 0.1\954 o.55n:~ 0,55112 l).077'l ('l.062ll (1.0620 
46 0.,.: .. 7.:;. (l,!.j[.l.J:? u. ~Jltli2 (1,(19(17 O.Ol·2<;• (1,(1629 
47 0.5479 1).6124 4).612.:: 0.(•P.7\ l),(Jf_,44 0.061\4 
48 0.5706 (1.6369 (1.(.::.09 1),(1(':9(1 (l.(16l12 (l,(ll:,.lJ2 
1\9 0.5'?06 1),65'79 C.',6'3'70 O.t)íl72 t).t)br,'2 C).C){,77. 
~;(l e). 6(1~lC"/ (>,b('! 4 (l.f,f!l4 (1. 0'7~)0 0.0725 o. (i"/7~J 
51 t). 6279 o. 7(116 0.71)15 1).0726 t) .c)7-j7 1).07."-:.7 
~12 0.64~8 (1. 1:·(1~:, (l. 7:'0/l O.OC'J2~i (l. (rJ/16 (1,(171\l. 
!).-:. 1),61;,t 7 1). 7.::.112 f). 7.::111 0.09¿:; 0.071A 1),1)711'1-

54 i'),[-.7611 •). 7~118 (1. 7~il\7 0.(17;~9 (1,(1779 (l ,(17/9 

55 c).690!, (l. 77(•.3 o. 7702 1).1)9.:~4 0.0796 0.0776 
56 0. 7(129 (l. 7l''18 ú. ?nl\·1 (1.(19'12 (1.(1111(1 0.()810 
57 e), 7141 1). 79:1•3 o. 7qn:> !). 1)9~:1'.) t).(lf14.~ t),1)114.3 
::.n (l. 7:;·~(1 (l.01 l'' (l.0111 (l,(197(1 (l. (lftl1l O.(>G/,J 
59 C), 7-::,f,q (l.1)'2.32 (1, fl:-?:;1 1),1)9111 t).l)Sl~2 (l, l)l1/:>'2. 
6(l (l, 71177 O.D;:'",1\1\ o. [°t'.~11 ~? (l,(IC,'71\ (1,(IQl.h r.1. Oül.6 
b\ !'.'. r:,77 l),f1'14'1 t),1)41\.7 1). 1)9./t) c).1)11'/0 1),1)070 
67 ·(l. 7f.I,] (1. D~·ll7 (l • .":"J!j•1l1 •),091.·D (l,(líJ/9 (1,(1079 
1,:. 1),7748 0.06~'1 1).11630 0.0971. o.oan9 C),1)¡·¡(19 

64 o. 7f::;'.íJ o.a-1;:s 0 .07:~'1 0.0975 O. (lr;r/I\ (l,f_1nc1l\ 

65 o. 790.3 o.nn(•6 Q.Flílt)lj. 1).0974 0.(191)'.2 0.090':: 
66 0.7966 (l.8f1('.'¡' r.1.oi::no o. c1~r17 (1,(1911\ (1.(1914 
67 1) ,íJt)3>~ 1). i1'7!i'~~ t). f17~5 t 0.0'7:)!3 0.t)9t 17 1).091.9 
bíl (1. 8(1H7 (l,'/l)19 0.9017 (J.(l91J~I 0.(19::!.1 (.1.(1931 
69 o. 81~.JI) 0.9c)Ot t).9l)ll0 l).(>9'73 0.0950 0.095•) 
70 1).8169 0.9139 0.913(1 1), 1008 (J.(1968 0.09l.8 
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VlAl E';'R2 Tab. I 1.6 
No. Fe Fe Tt.!rirA Fe T•;onrO Aº 1 Aº 2 Dlf A 

(1.(1(199 o. (lf(líl o.o:ion 0.(1100 0.0fJJO (1.(l(J1 () 

~ l).l)tll•l 0.021:5 (1.f)21.5 l).c)t J 7 0.00.:.2 1).01).:";2 

::. 1). r.i:·t~f\ (t,•)321 (l. (1.:~:? 1 (l.(11:5n ü.(1(153 (1. (1(1S:~ 

4 f).033•l (J,c)'l'::b r) ,c)4'26 t) • t) 1~~;,1 0.0•)7:~ l).(l072 
~~. (l. ()il:'.(! o. (1S~.'.1) (1. ·.1~ _ _,:_·,1:1 (l.(Jl 7b (1,(11)9::? (l ,(l(ll/7. 

º6 (1.(1:;; l fl (1,1)6::.::. 1),1)6"~:7. 1).(119S c),(•114 1) .(1114 ., 0.0~8'5 (1,(1/>'l l>,01:~4 1).1)2.16 0.01:: . .-,. (1.(117-9 

l1 l).<).',70 1). 1 .r;.::.·; 1). 00 ·~·5 1),1)2·11) l),(ltb4 f). f) lt~'~ 

9 (1,(li'll'.'.j O. (19. ~'I (l, 1;ic,.-:,4 o. (1:•1..:!. 0.(1] (l9 (l,(ll 09 

l!) (1, 1)1] 1 'J t). 10-.::-! 0.1(•"32 e). 1)?:ll/ o. o:~t:3 e) .021.) 

11 o. (lf·<,.~-j o.11:"Jc¡ 0.1:1:·11 O.(Cl(I c1. o:'~·~• (1.0:•:.:-.!::j 

12 (.1.1)969 l) • 1 -.-~ :2~"j o. t';'.2'.5 0.03".~t l),f)2'.)6 1) .02:.:....:, 

1::. (l, ]•)/¡:0 -:i. 1 :;:·o (1. l ~-=·o (1. o:~!Jt (l ,l):?'l'l (1.0277 
14 ( 1 .1t16 (1. 1414 ¡). t 1t 14 0,f).J:71 o. (17:..-tlJ 0.0298 
1!:. 1). 119(1 1). l ~J1:17 (1. l ~·.(1'l o .o~·.91 0,(1:':1"/ (1. 0::17 
16 1). 1'2·'.J·; 1). l :~'79 (•.13'19 (1,(141)'! · l).1_1.334 1),1).3~4 

l"/ (l. J::;.".,::'.(i 1). ll.9(1 (1, j69(1 o. (l'l :·'~~. (l, (1"::!.i? O.(l"::S2 
l:J 1). t4L! 1). l 7úl) o. 171!0 1).(1442 l),1)3h9 C),1):569 

J'i •). t'l:lh (J. 1c1_.c1 O.lflt.cJ (1.(145:1 1).0?.(\4 (1, (l:!.:"JI~ 

::::1.1 (1.1561 (1, 1'7'.'·I' 1). 19'-j:) 1),1)472 (•.0-::7:1'6 0.0.396 

:-'.! (l. J f.:.t. o. ;:!(i4::i o. :-·:i4e·. o.011:M o.<111.:1n 0.0400 
2-.~ 1). 17(•:} 1).2131 1). '21 :r.1 Ú ,(H~94 1). 04:~3 0.0423 
:J~~. (l, 1779 (l. :~7.1 b o.:•:.·.tn (l.(15(•f1 (l,(l.ll.37 0.011~.7 

24 f). tH~-:Jl f).23(1(1 (1. -.~·;;1)1) t).1)521 f),(lfl.51) (1.0450 

:-:5 (l. 1921 o .:-·:.r;4 c:i. ;~::.n4 r.1. O~•?.:. (l ,(14(·:~; t).t)4t.:;.; 

::6 (l. l9tl9 (l. :~tJ./.J6 c).24/,6 1),1)34'.:i (l,(•477 1).(11}77 

::7 (1.21)57 0.:--!~1'18 o.~~110 (l. (l~~.'/9 (l,(lllf"J1 (1.(lLjí/l 

2i:1 0.21~4 0.2629 f).~6:~9 1),1)572 f),0304 1),(1504 

29 o.::is·1 0.2709 0.2709 o. o:;fJ" O.OSlO 0.(15.18 
30 l),:)"2;-j6 o.·.:::7nn 0.2711fl 0.0596 t),0531 c).03:::t 
c:.1 0.24117 O.?-.(i19 (l, ~~(11 q l).0'lb3 (l.(l~'l2 O.O~i72 

:~2 0.2632 0.3244 l),."$244 c).07?7 0.0612 0.0612 
3~. (t.~8lb o.~461 0.3·'161 (1,(1(;'¡'9 (1.(1645 (J.(16115 

34 0.2?70 f).3671 0.3671 o.on~.·s 1), 1)67.3 0.0673 
3~· 0.3175 0.:-.075 o. 3{{75 0.(1876 O.Ob99 (). (1~'99 
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V1A1G2R2 Con+ .• tDh. 11 .6 
No. Fe Fe TJ?orA Fe TeorO A" 1 A•?. Dif A 

Z.6 o.~:.q:;; 0.4072 o. 4(172 (l.(ltf96 (1.(17?.9 (1.(1729 
37 0.35t)4 0.42·~?. 0.4262 Q.0919 o.o7sn 0.07!-50 
31) (1. 3lA~7 (l.4'147 (1.4447 0.09113 (1. (1700 C1.07r10 
39 o. ~~fJ31 0.4625 0.4625 t).c)9!":i9 0.0794 0.0793 
40 0.39f]3 (1.4798 (1.47913 0.0967 0.(1015 0.0815 
41 0.4128 0.4965 0.'191~'3 0.09fl?. 0.0030 O.Ofr38 
42 0.4274 (1.5127 (l. 51 ';~7 0.1(1(1(1 (l.(lfl~~ 0.(lfl;-)3 
43 0.4418 O. ~521M o. '3'2114 (l. 1010 o.ont ... 6 1).(11166 
44 0.456(1 (l.542'·6 (J. ~-;435 (1.1(118 (J.0876 0.0076 
45 0.4700 0.53112 0.551)2 o. 1023 0.08112 O.OR83 
46 0.4976 (1.5(1/..2 (1.5062 (1. l 1 l·2 0.00fl6 0.08R6 
47 o.~5242 0.61:!4 0.6123 <).1147 0.0002 O.OOL12 
40 (l.5~94 O. l,3l~9 (1.6-;.t,9 Ci.1127 0.087~i O.Off/6 
49 0.57::.8 (l.659 1'1 1).65rJO O. 111Y3 1).1)81,0 l).f)Fl61 
50 o.r:i96ú (1.6014 (1.6014 0.1076 (l.(181l7 0.0848 
51 0.61A2 0.7016 0.7015 o. t1)t¡.9 0.0853 O.OB'.5Jl. 
52 (l.6338 •). 72(15 0.7204 0.1042 (l.ORl.6 ü.Onb7 
5.3 0.65(14 c).73rl2 o. r;n1 0.11)4.-S 1).1)1)77 (1.0078 
54 0.6b61 0.754[1 0.7547 (l. J(ll\2 o.onn6 O.ClnG7 
55 O.bnt l o. 770.3 0.7702 0.1041 0.01191 1).007'2 
56 0.6950 0.7()11(1 0.7F147 (1.1036 (1.(l[lC"J7 O.OO?R 
57 0.7002 O. 7?H'.5 o. 790.3 0.10.33 0.0901 1).0902 
~'jf.1 o. 7/•)7 0.0112 (1.8] 11 0.1079 (l.(191)1\ 0.0906 
59 o. 732.~ 0.8:?~!.2 1). 82~.~ t 1).1024 0.0?1)7 C).1)?09 
6(1 (J.7'126 (1. EJ.?.44 (l.0::'12 0.1019 0.(1916 (l.(1'717 
61 0.7519 l). fJ44 1~ 0.!1447 1).1021 0.092!1 0.09.30 
62 o. 76(18 O.O~i47 o. 8~146 O. l 027 0.(1'7:'..[J 0.0939 
6.3 o. ~/694 (1.13639 O.F1630 0.10:50 O.O?'l-4 l).0945 
64 0.7775 o. :r12e;, l).:·1724 (l. 10:~0 0.(lf'/119 1),(1950 
65 1). 7849 o.r.006 o.nr-H)4 o. io:-:;o 0.0953 0.<)956 
66 0.792?. o.e.1r~82 (1.8RrJt) 1), 1031 0.()CJ~ll 0.0960 
67 o. 7990 O.r19S:? 1).P.951 t).1029 0.0?61 0.0962 
6(l (l. 0051 0.9019 0.9017 C>.10?.7 (1.(19{.,6 O.C>9b0 
69 0.8\1)2 0.90fll 0.9000 0.1029 o .1)977 0.0979 
7(1 0.(3152 0.91:.""9 0.91Z.D 0.10'.?·6 0.0905 (J.(19[17 
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V1{):~r;1ro Tab.II.7 
No. F.., Fe Tr.•or() F .. T0orO (\. t Aº?. Dlf A 

O.Olü? (1 .. 0108 0.0100 (1.0100 0.0007 (l.(1007 
2 l).0199 tj.1)21'5 ().1)215 0.01 t4 1).1)1)17 o.oot7 
·-· (1. o;·c¡7 (1.(1~.::'l t).•)321 0.012:::-. 0.(1(1~'/l 0.0024 
4 0.03'-i>') 1).(142.'J 1).0426 0.0129 0.0(134 0.1)1)..:;4 

~· (l.(1'1fl::t (l.(•J3(1 (1. i:1~.::.o 0. C)l ~.'.{J 0.001\7 (l.(1(11\7 

6 1).1)'.j /2 t) .c)6!··~ (1.1)67.3 0.0149 1) .C)I)/)\ 0.0()61 -, O.Oh.':il (1.(17.._:.11 (1.(1731\ (l.(11 l·2 (i.()•)73 0.01)7:" .. 'l', 
1) O.t)"l )9 (l .f)i·i::.::. 0.1)1T$5 e) .l)l '74 1).1)0'76 1).1)1)'76 

'I tJ.(l¡;j ·¡ 1) .(1'/:.·.11 c:1.(1cr·.11 0.(l}C','~ 0.01 17 (l.(lj 17 
ti) 0.1)91)'1 1) • 11)"~--~ l). 10:.:.2 0.021'.) 1). 1)12:J c).(11211 
11 0.'Yl'l'5 (1.11:·9 IJ 0 ll:1 l/ (l, (1~:-~'.."i 0.01:.:',,, (1.(1134 
1:-! (l. 11)::4 (l.\ 2::~5 1).\2'25 0.02:.:.0 1).014\ e) .l)\fl. t 
D (l. 116''' (1,] :.~.:?(I (l, 1 ::.:'"'(I <1. o:·:-:1 (1,0lS.2 (1.0152 
t4 1). \ :~51 (), 11\11\ o. \414 0.02'16 o. (116.·$ 1).0163 
15 (l. 1:.:.1 (l. l ~.(17 (1.1 ':i(I"/ (1.0256 0.0177 0.0177 
16 1). 1411) (l. 1599 o. LSC"/9 0.0~l-.9 (l,l)\H9 O .Otll 1? 
¡-¡ (l,1'1'"!1 (l. ll8(l (1, 1t-.r10 (l,(l21"J(I (l,(1199 (1,(1199 
tA o. 15/2 1). 170(1 o. t 7r:o t) ,(•2LY¡ 1),1)~1)8 0.0208 
19 (l. 16~.1) (1.1f:b9 0.101.9 (1.0297 o.o;·:'o (l,(1~20 

2(• 1). 17"."">./ 0.19Sl1 0.19'.·i~l o .0.30f1 o.ó2:~1 1).0231 
:'1 (1, 1::-1(17 1), : 1r)'15 o.:·0115 (l .(1~:10 o.o;:::-.n o.o:<"º 
22 o. tnUó 0.21::.1 (l. 21 31 1).0:-:.:?4 (l,0243 0.0245 
=~ }. Cl.19l,'2. (1. :_·::·1 l, 0.2:"16 o.o::.::.o (1.0::5!.5 (1,(1:~~,5 

21\ o.~o:.s o.-.;.:::oo 1). :"!.::oo 0.1)33'-? (1,l):."!66 0.0'266 
~~:.:.¡ o.:-~ 11 1 o.: .. :.n'1 (>.231111 1);(!3'19 (1.0273 (l.0'273 
'26 (l,';;:IU(J e). ':'lól.; t). :~'166 t), 1)3~i'5 1) .027i~ 0.0271.l 
·;r; o.:.'7l.1 O.:?S'10 1).2::..'18 o. (1:::-;~.9 o.o:··n1 o.o:·r;7 
2:-J C), 2·~;,l t) .7.A':.!9 1).2629 (1,(J.3Ml 0.02911 0.0298 
'::9 (i ,?M)2 ü.27(19 (l. 2709 (l,(¡;;'.7(l 0.0::.1)7 0.0:;;07 
::.o 1). :-~47'1. t).'27f:•·1 (1, :"">.7f:t] 1), 0::;;1.~ 0.031··; 0.031:-S 
;.1 o.:·:7c)5 (l.3(119 (1.3019 (1.üS'l~ (l.0315 0.(1-:.15 
:{2 o. 29:~6 t),:;';'24;l 1). :::.'2•i-·t c).(1539 o.0·~1n l).1)310 

(J. ::1 :?'\ 1).:.'161 (1, c,~¿.1 (1.(15.?.5 o. o::.~.~.1 0.0330 
34 0.::.-.:;1_11 o. ! 067\ o .. 367t 0.(1548 0.0;;;70 0.0371 
:;.5 (1, ~:.47'2 (1,.':;{J7~í 1). 3:.'."175 0.0~74 (l,(lt¡1)3 (l,(IJ;(l3 
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VlA:'~il í.:1 Cont:. tab. l l. 7 
No. Fe Fe TeorA Fe TeorB A" 1 A" 2 Dif A 

36 ü.3651 0.4072 (1.4(172 (1.(1t.(1(1 (>.(142(1 (1.(11\20 
37 0.3027 0.4262 0.4262 (l.0611 0.0435 1).0435 
38 (1. ""J.997 (1 0 4Ali7 0.4447 (>.(>619 (1.(1449 <•. C>449 
39 0.4157 0.4625 Q.4625 0.0628 o.<)468 (1.0468 
40 (1.4314 (1. 4798 (1,4798 o. (1641 (1.(148.q (1. (lll(14 

41 l).4475 1).4965 1).4965 0.0651 o.0490 0.(149t) 

42 (1, ¿¡¿.~3 0.5127 0.5127 (l,(ll.~2 (1.(1493 0.0494 
43 o. 4705 O.:S2R4 0.52(14 0.0650 0.0499 (1,1)499 
44 0.tJ9'26 (l.~li:'·6 (1.!:11!~.5 0.06SO (l,(15(19 (1,(1~1:19 

45 0.5065 (1,5582 0.5582 ú,t)b:=-i5 (1,1)517 (J.0517 
46 0,5:-;:;,9 (1, ~f~62 (J,5862 l),(17C/6 0.05:?2 (1,(1523 

47 (J.5592 ().6124 (l.6123 0.0784 Q.1)531 o.o.5::2 
40 0.5C'28 {1,¿,:.t,9 (1.67-l.9 (1,(1777 (l, (1!:;'11 (l,(1~41 

49 0.6049 0.6599 Q.6598 0.0770 (l, 1)549 1).0550 
:::.o 0.6::!63 0.6(114 (>.6fll4 0.076~ (1.(1551 (1.(15~1 

51 0.6465 0.71)16 1).7015 1).0752 0.05'30 1).0550 
52 (>.6639 (l. 7~(15 o. 72fJ4 (l. (17'.:'.8 (1.(l~;¿,5 (1.0566 
5.3 0.6791 0.7302 o. 731.ll 0.0742 (1 .. 1)59(1 (J.059'1. 
54 0.69:'.·1 (1.75118 0.7547 (1.(1756 (1.(1615 0.0616 
55 0.7064 0.7703 0.770:? 0.1)771) C).1)637 c).0638 
:56 o. 7Hl8 0.7í:J48 0.7847 OJJ7fl:< (1.(16~9 (l. (166(1 
57 e). 7306 0.7905 0.79113 0.07?5 0.0677 (l,0678 
53 ~1. 7418 (1.0112 0.81l1 (1.(18(14 (1.069::'. (l. (lé.94 
59 1).7525 O.íl232 0.8231 0.0013 0.0705 e). ('7(16 

60 (l, 76-:;.-;:, (1.07.44 (l.8:;'.42 0.(>fl17 0.071(1 C>. (171 l 
61 (1, 77;:.1 (J.8449 (),8447 O.OBJ.5 0.0715 0.0717 
62 (1. 7fl7::: 0.8:.47 (1.8'!:"·46 0.(1[:14 0.(172?- C>.0724 
6:3 0.791)9 o.n639 1).06'.'!'·8 0.0815 0.0720 0.0729 
64 0.7909 (1,0725 0.8724 O.Ofll4 (1.<1705 0.01::0 6 
65 1),8066 1).nD06 0.8804 0.0016 (1,1)7.38 0.1)740 
66 (1.8140 o.or1n2 0.8813(1 0.0814 (1.0739 (1.(1741 
67 1).8211 0.0952 0.8951 0.(1810 0.0740 0.0741 
60 (J.8277 0.9019 (1. 9(117 0.08(16 0.(1740 (1.0741 
69 0,f).342 0.9001 0.9<)80 Q.0002 o.•)737 o.c."1739 
70 (1.8405 0.9139 0.9138 (1,(1796 0.0732 (1.0733 



11.8 

V1í\:'Stf.:2 
P.· 

T<1b. II.8 
No. F'° F .. TuorA F,. T~tJl'"'O l A' 2 Dif A 

(1.()099 (.1.(1 lc)FJ Cl .(11 (1(.1 0.(111)8 o.or.1<.19 O.(l(U)9 

2 0.(1107 1).1)215 f).1)21!5 l), 1)116 1).1)1)29 1).01)29 
.,;. 0.0::'7~ (l.CJ3:!1 0.0::-:21 f,l.(l135 0.(l(h18 0,(1040 
4 f).1)3!.'i9 1).1)'1~6 (1,1)4'26 o .ol!í:s 1). 1)1)6 7 1).1)1)67 

ti (1,(11\1\::? 1),(15.::(1 o.os:.o 0.0171 (1,1)(108 o.oone 
,; l).1"•525 e) .l)<':>-S; l),(l6S'.j 1) ,1)\91 1),1)10 .. 1 1).1)100 
7 (1,1)6(16 (J ,1)7:.~4 (), (q:;A 0.0:!09 (1,0129 (1,0129 
El 1) ,t)f,::17 o.on:.::.o:; C).(lfl.35 t),t)2'29 1),1)140 O.c)t4l1 
9 (l, 0"/69 (1,t)í?34 •),(1934 (1,(121\7 0,0ll.5 (l,(l165 

ll) (•. l)l~~.; 1), 103::! 1). 10:::2 l"),1)263 1),1)179 1) ,1)179 

11 (1, 0~1.:::8 0.11'29 (1.11=9 O. (1';;"/6 0,0192 o .íJl 92 
l::? t), 1013 0.12::.s e). 1 '2'2'5 1).1)2118 1),t)2t.3 l),1)'2.13 
¡:; (1, f087 0.1:.::?1) 0.1:-.2<.1 o.o::oo (l,(1233 0.0:!3'.'!. 
l4 1). t 167 1).1414 1). \4\4 1) .0327 O.t)'248 1).0241-J 
15 t), l~A:' (1. 1 :;.1)7 (1.15(17 0.03"1 0.0265 (1.02l.5 
ll, (1.1:;;17 0.15'?9 1), 1599 1).1):557 0.02:12 l).1)2fl2 
17 o.1::.c;i4 0.1b91) 0.169() (1.(IZ.T::. l),•)296 (l.0~96 

18 1). \47::; o. t 7111) O. l71:1) 1).0::::1;6 l).1)3¡)f1 1).0301'=3 
19 (1.15'19 O.ltll:.o9 0. l:Jb9 (l.(1':.:,97 ü.0::'·'20 o.o:.:o 
21) O. t6Z.3 o. 19513 o. \958 t).041)9 1).1):;35 t).1)335 
21 Ci.169~ ('I. 2•)45 r).'.:045 o JJ422 0,0;:':52 (l.(l:?.52 
'22 t). t 761 1).~t.:a 0.21::-:1 0.1)438 1).1)370 o.o::i;71) 
::::; 0.10::.5 f).'.2216 (l.221b (1.(1455 o.o::.n2 0.0::-:02 
24 1) .1·11)8 t). -;:::;(11) 1).2300 O.t)466 0.1):::9'2 l).Q.J?2 
=s o.19n1 .:1.::::-.n4 o.2::;c4 o. (1475 (1.0403 (l,(l4(1Z, 
:1, 1).21)5."; 0.24hh t). 2466 O.O,~C!:5 1),1)413 o ,1)413 
27 ü.2122 0.2543 ().251\9 () .(1495 0.04~6 (l,04:'6 
':8 t).2tf1:~ 1), 262'1 0.262SI 0.0507 t).1)441. t). 1)441 
29 •),225:::. 0.2709 l).'.27(19 0.05:21 (l .• 0456 0.(1456 
::;o l).~:3111 o.::7t=j:.1 1),27;18 1).1)5.;5 0.04ll9 1) .('1469 
:~1 ü.2517 (l.3t)19 o.::01q (),07(11 ('1,0503 0.05(13 
:;~ o. 270~1 t) • .!.'244 o .. 3244 1),1)727 t).OS::;:s 1).0536 

·-·-· 0.2893 0.7-461 0.34l...1 0.0753 0.0560 0.(15(,8 
.::4 t) .;"3'('73 o.:::;67\ o.:::67t t),1)779 o. 1)598 1),05913 
:.5 (l.3:?52 0.3f175 0.::.075 (l.0802 (1.(16=3 (1.(16'23 
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VlA?SlHZ Cnnt. tab. l J .E1 
No. Fe Fe TeorA Fe Teor8 A' \ A• 2 Dif A 

36 0.;:.A27 0.4072 0.4(172 0.08::'(1 (1, (1644 (1, 0644 
37 0.3596 0.4262 0.11262 o.oa=.s 1).0666 0.06b6 
:::s (1.:"'.762 (1,4447 0,4A47 (1,(.1851 (1.Cl6P.5 (1.(1685 
39 Í), .39::?9 0.4625 0.46:5 0.0864 0.0696 o .CJ696 
40 (l.4(195 0.4798 (1. 4798 (1.(1869 o. 07(13 (l.(17(13 

41 Cj.4254 1). 4965 c),4965 0.0870 Q,(171 t 0.0711 
4<' (l,441)8 0.5127 0.5127 (1.(1973 (1,(1719 (1.(172(1 

43 o. 4553 0.5204 0.5:'04 1), 0076 0.fJ731 0.0731 
44 (1.4692 (l,~·4:.6 (1.!,:'1435 o.onn;: (1,(171\'.:', (1.(171\~ 

45 1).48:33 0.5502 0.5502 t).c)f190 t).0749 o. (•749 
46 0.5107 0.58l.i:? (1.5862 0.10:'.'9 (l,(1760 (l, (176(1 

47 0.5::.46 0.6124 0.6123 (). 11)21 0.1)778 (."'l,()778 
AD (l.:J~-·06 (1.67../_,9 0.631'9 o. J(l23 (1,()70~. (1.(1703 

49 o.so14 ÍJ,65'?9 0.6598 0.10t3 0.0704 0.01115 
5(1 (1.t-'):>9 (1.6tll4 0.6t<l4 (l, (1999 (1,(171_15 0.(l7fJ5 
51 (1.6::20 o. 7<.116 0.7()15 (l.1)9f)6 o. 0º/07 0.1)7{·18 
52 0.61:11() (1.7;•(15 (1.7204 (1,(1q76 (1.(1794 (1.(1795 
53 (l.b:=.ii:15 0.7302 0.73l11 1).0971 (1.0796 0.0797 
54 (l.6751 (1.7548 (1. 7547 (l,(19l.2 (1,(1796 (1.(1797 
~5 o.69<)\ 0.77(13 0.7702 0.1)951 (1, t)Ol.U) 1) .(11101 
56 ÍJ, 71;141 (1,7(148 (1.7(147 (1.(1946 (l. (1[!(16 (1,(J{1(17 

57 0.7174 1). 79f15 l).79C3 0.(1942 0.1)810 1).1)('11 

50 0.7293 (J.8112 (1.0111 (1.(197,7 0.(1810 (1JJ819 
59 o.7406 0.02:.2 e;. riz.:::a (1,1)9::,·¡ 1),(11125 (t,1)0~6 

60 (1. 7535 (l.C:.44 (1,8342 0,(1936 (1,(1(:27 0.0820 
61 ''· 7610 

O.fl449 0.0447 0.1)9.32 (1. c)rJ29 o.or.3c1 
b~ (1.7712 r;.o;,47 (l.85116 (1.(19:'7 (l,(1031\ (1,(IQ;.5 
63 o.7798 (1.8639 0.8638 0.0926 c).0040 c),0041. 
b4 (1,7878 0.07;:~; 0.0724 (1,(19';'6 (l.(1846 o.(1n4o 
65 o. 79s::; Q.fJ8t)I_, 0.GO(l4 l).0927 (1.1)852 0.0853 
66 (1.0027 O.OC:82 O.Gr:BO (1,(1977 0.(185::. (1,(1855 
67 0.0095 o.0952 0.13951 0.0924 o.oB:56 c).1)857 
68 (1.0355 (1.9(119 <•.9017 (J,(1922 (l,(1[162 (l,(l[l64 
69 o.019s 0.90nt o.9ono 0.0925 0.08115 o.onr.17 
7() (1.8216 0.9139 0.9138 (l,(1943 (l,(1921 (1,(1923 
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V1A2S2R1 T«b.11.9 
No. F,. Fa Teorl) r=~ TLlor8 A' l A' 2 OH A 

(1.(11)q7 0.0100 1).01(18 1).0108 1).()011 0.(><)11 
2 f) .1)1FJ:!: 0.0215 c).0215 1).0119 1).1)032 1).01)32 

-· rJ.(•:!71 •).0'.'!'·21 0.0:.21 (l.(ll30 O.t)(l51 () .<Jt)51 
4 0.0:::67 1).(14~.~ 0.04::6 1).0156 1).0059 0.00'39 
::; 1).(1461\ (),(l!i.::O l), 1:•5:~0 (l,(>163 (1,(1(11 ... 7 0.(1067 
6 l),(15;5(1 (1.06:1:~:; 1). f)h."!.~~ 1),1)169 0.1)1)0:3 1),1)08:1 

7 (1, (lb~~:; (1. (17~~4 (1,07::4 o. (ltf;:;:¡ (1,(1101 (), 1)1(11 

'l 1).0714 1), l)ff:.5 l),i)H'.:5 e) 0 1)::,:1)';'? l),l)t2t C),!H::!t 
9 i:1.1r19tt (1.(19::.4 (1,(193•1 0.(1~20 (1,c:1140 (1,(114(1 

11) t.), l)!l/:3 o. 11:.::2 1). \(;.~·:~ t).O::.::o (l,l)l57 0.1)1:57 
11 o.1;1c,55 (1.11':::9 (1.1129 0.0:.:54 (1.0174 •).0174 
12 1). lc).".~2 (i. 1 ::2~3 1), 1225 1), 1)270 t).0\9.1: e) ,c)l9:3 
1:: •). l 1•:17 •).13:.'.!(J (1. 1 :.~:!1) (l .i:i:~f:O o.o:.•j:; 0.021::: 
1•1 1). lUM 1). 1414 1).1414 1).1):.;07 1) .1)2::;1 1),0231 
1'5 o. 1~62 o.1=.i:11 0.1507 f).1)324 0.(12'16 0.(1246 
¡¡, o. 1::.:::7 1).1599 1). 15?9 1).1)33n 1). l)';'.:6."~ C).1:i21,:.s 
17 l). 141:; (1.1690 (l. 16!"'/(I (l. (l~!.54 0.0278 0.0'278 
1'1 1). l4i)9 1). l ·¡1.JI) o. 17fJ(I 1).1)."9,!"'} 1).1)291 1).0291 
1'7 (l. 1 !:"164 (1.1869 (1. tt:l..9 0.(1:::81 (l. (17.06 (1.(l:::':(l6 
·.::o l). l6·lt) o. 19::;1;1 o. 19:;;1=1 f).f).';'74 1).1)318 l).0310 
:'1 t). l"/!8 (l,;'t),l5 1).2(145 (1.1)1\1)5 0.1)7.27 0.•)3'.27 

-- l). t 79."J. 0.21:~1 t).21~1 1), 1)413 1).1)3.';8 1).1)338 

·-·-~ (l. lf.!67 0.2:'16 0.2~16 0.042::: 0.(1~49 (1.0349 

~''" 1).1941) 1). 2::1)(1 1). 2::;(11) 1). l)W~4 t).1)361 1).1):;61 
25 0.::1)1::: i:1.:::::n4 0.'.2:::f14 (1.044'\ 0.(1371 0.0:::71 
-~.; 1).21)117 1).'Z:if.66 1). 2466 1).043:1 o.o::;no o.1)3nl) 
~'l 0.2157 0.2548 (1.2'548 0.(1462 0.0:;91 0,0391 
::~J e), 22:6 o.::62'7 e),2629 1),1)472 1), 1)41):) 1) .041).3 
:9 c:.:::n7 o.~7o9 0.:?7(19 (1, 040'2 (1,(1'121 (1.(14?1 
::o 1),::::;49 1).27C:Cl 1).2788 l).0'51)0 1),1)439 0.04.39 
31 O.:!'.:i59 ').3019 (). 3019 Q.1)671 (.).(1461) 0.0460 
3'1 f).2773 1).3244 o.::241i. 1).1)605 c),1)471 1).0471 
::'.3 (l.:?980 l).'.:,461 0.3461 0.06(•8 0.(1401 0,(1AOl 
::;4 c).3185 Q.3671 o.::;671 1).1)691 1).0406 c),1)407 
35 o.::.:::r;5 1).::D75 •) • .3ffl5 0.0690 0.(1490 t).1)49(1 
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V1f\2S2n1 Con t. ti.\h. l J .9 
No. F" Fe TeorA F .. TeorB Aº 1 rf' 2 D.lf (\ 

36 0.:,:.579 (1.407:"' (1.41)77. 0.(16rl7 0.01194 (1,1)49'1 

.37 O.C',769 f).4262 0.421:>2 0.06114 0.0493 0.04?3 
3fl o.~854 0.4447 0.4447 (l,(l{-,78 0.0493 (),(1'l93 

.39 1).4122 0.462S <). 4625 0.0671 0.1)51).3 f),1)50.3 
4(1 0.1\273 0.4798 (1.4798 (JJJ676 0.0:'"1'26 o.o5:~6 
41 l),441'l 1), 4965 t) .. 4963 t).069:5 0.0::::;;:;2 o. 05~52 
42 l),4S56 o.~d:~7 (1.51';'.7 0.0713 (l,1)!:'172 0.(1572 
43 O.M,91 1).521.'l'l 0.57[14 0.0728 1),1)5'7.3 1),05'?3 
44 (1,4013 o.~4-_;6 t). 5'1~.".5 0.0745 (l,(lt.22 o.ot.23 
45 0.49.3'1, 0.55:1:-~ 0.55112 0.07/J9 l).1)6'l9 l).06'l9 
46 o.~16~1 (1,5Fll..2 0.5Fi(,/-' 0.09:?8 (1,(1694 0.069'1-
47 1).5390 0.612'1- 0.61.2.3 o.o9ei6 O.OT!.4 o. 073:3 
4(1 o. ~.~<97 (l, t,-::.1~9 (1.67'~9 (l.0979 OJJ77~ (1JJ772 
49 1:1. ~3"19b (l.J.,399 o. l,~59!'3 0.100\ O.ORO::? o.or:o::s 
50 1).5905 (1.6014 (1.6814 (1.1018 0.(18'29 (l.(ltl29 
51 O.bl6Cl o. 71)16 o. 7015 0.10~0 0.08;-i2 0.005.3 
52 0.6:.:;z.1 o. 72(1~j o. 7:-"'04 0.10'11 (1.(1874 0.(1874 
5:; <).b41J8 o. 731):, o. 73>)! 1). 1050 1) .1)89.3 f).0094 
54 0.6642 (1. 7~·40 o. 7~5'17 (1.1(159 0.(1905 0.•)9(16 
55 O.h"/f:l3 o. 770.3 o. 7702 1).10/it) 1).1)919 1).1)920 
56 0.6917 0.7848 0.7847 0.1(164 (1.(173•) (1.(19:::7 
57 1). 7fJ'10 o. 79;1~5 o. ·19n3 O. t1)t.J7 0.09.·ss 0.0936 
58 •). 71!8 •).8112 (l.8111 0.1063 (1,(1942 0.09'13 
59 1). 7277 O.B23:'.? ().82.'31 o. 1011'2 1).09~'.i.3 0.0955 
60 0.7380 0.8344 l.). 8::.~4;~ (1.1(1{,5 0.096:? 0.0964 
61 o. 747ll 0.84'19 0.11147 0.1067 1),1)969 0.(1971) 
62 (l. 75·¡4 (1.05117 o.n~i46 0.1067 (1.(197/: 0.0','7-::0 
63 o. 7664 o.01..J:::;9 (l.<)638 0.11)61'¡. (1.(197'1 0.09·¡5 
64 0.77'15 (1.8725 0.8724 (1.1(16(1 o.oc;·79 0.0900 
65 (), 71)21) l).11fll)6 c).IJrJ(l4 o. 10~9 0.0901 0.09116 
66 0.7L91 o.onn2 o.or:tio 0.101 ... 0 O.OtJ9r) 0.(1971 
6º7 0.7955 l)Jl9~'i2 O.H951 1).11)61 0.0?96 1).0990 
6fl 0.0005 0.9019 (l.9íJ17 (1.1063 0.1012 0.1(114 
69 0.8051 0.9001 (J.90110 0.1074 0.1029 0.1030 
70 0.8090 (1,9139 0.913B o.1orJ7 (>.1<>411 Q.1050 
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v1n: .. s2r~7 Tüb.ll.I(> 
N1J. Fo3 F13 Te•:Jr·l't F., T•~orO A' \ A' 2 D.i.f A 

0.1)096 l).0100 1) JJ11)(1 (1. (11 (10 (l.(101? 0.(1()12 
2 (1.1)17!1 f.•.021') 1) .(1'.~t '.) 1) .C)l21) 1).0Q':'S., 1).003'/ 
,_. (1. ·:i:•/11 (1,•Y.".')1 o. (l";·.~·t (J,(1143 O.OOl-~O ú.(10( ... (1 
4 (• .1)",":'ifl. O.Ofl.:-'6 1).1)42.S 0.01!.'3 1) .oou2 l),l)l)t)','.? 
t". o. (ill~··¡ (1. o~•~:.i:1 <•. o~·.:'.o U.(1Jl16 (1. 01 (1:t (l,l)j(13 
/, ü.0'.111) (1, l)IJ:.-.·:. (l,1)1,~.:: 0.0:~1"16 l).c)t2.3 1),1)123 ., (l. (1':_.,·~(¡ (¡ .1.1·1 ~'.'i 1),(¡"/.',I\ o. (1:?:~~-í 0.011\4 (l.(llll~· 
;i 1),(>.t,,'_,"f ü .1)fl.::~s t),l)fl"J~ (l,(124!:5 (•.01U3 0.1)165 
9 0.•)'/'."1t) IJ,•.)9_'..•1 1). (197.4 o.o:·l.i~ (l. 01111\ <;.01n4 

\t) 1:i. 1): \·:.o t"1. to .. :::., t), tl)~_.2 0.021.:2 c).1.1202 0 .0'20'.~ 
l l I), t')'i(l~J .:1. l t:J9 (1, 1 17'1 0.(1.3(1•) 0.0224 (l,0224 
L! 1). (·97"/ 11. '2::·5 <), t 22~:i (l.c).32t) c).0249 0.0249 
l ~_:. 1). 1 (l'.:o•) (1. i::.;o (l,1 ;~:..·(\ (l • i:1::~.11 /1 0.0'.271) (1.(1:'7(1 
14 1). t t ~-::·-:. (•. tti1 ·'l <), t 1Hll- t) .o.: . .i.l,,. 1).1)'2119 (l.02t1t;' 
ic·· (1. 1 196 (l. J~1f_¡"/ (1, l !:·(17 o.o:.ro o. o·_~ 1 :~ 0.(1?.12 
t.S o. t':!.61., t). 1~ .. Fl'f (1, 1;:¡99 (•.1)41)4 1). (f~33 0.0:-.:-;.·53 
17 (1. 1.:-.1i1 •), J t8(l '), \69r) (l.(ll\~11 0.0:.:49 1).(1~;50 
l8 o. tll 1~ ú. t "/! :() (l. t7CO (l. (1440 (1.07.66 0.0.'566 
19 (l. }t::1:·, (l.l:'l.'J (l. tOt.9 (1. 01\~.".:J 0.(l'.'.:'.fM o .0::-.~·14 
".\I) o. l~'..f'j (1, t'-1",1 1), t9'"'i11 t),úfl."/':? 1) .(ll~t'.>2 0.04(12 
~I o.1t-:.·t- \.). _:'1_,q ~:¡ o. :'•)l\~ºJ (1 .(lllct(l o. (l/114 (1.01\19 
'22 o. \69/l 1).'2131 1). '.~1-:0 t t). (•5(1~5 t) .1)4 3~) o. (143~::5 
23 (1.176'5 (l.:·::Jb o.: 1:-·1t. (1,(l~:'.i21 (1, (H1~51 (l.(ll\51 
·.~'~ <). 1G7.'J e). ·.~.!-01) l). 231)1) o.o·.s:-;·j (1. t)4.'l'5 l).0'1h'3 
:>S t), }cjl)~ ú.:?::;:14 (l. ~·:.t;ll (l.(l~·,119 (1. (lil"/9 (l.(1479 
:Zh (l. ¡97::. (1.21llJ6 0.24/36 O.l)~'i/1:? 0.049.!. 0 .01\-9~!. 
27 1). :?•)•1'.'..~ 1). :?!:Jl\C: (l.:'!._,11() (l. (l~17~i 0 .0':.•(1~ (l,(l~j(l5 

::"n C),'.'!110 0.'2.h':':'7/ (l. :~f/29 (1 .t)~·;(:~ 0.0~)lll o.o5tn 
;.•'i o.:0 1T:. ri."2709 o.:_•/1:i9 (l.(J3'Jil (1,1)535 0.05::;,5 
0H~.o o. '2'.'! -~6 o. '2?t;~1 l).?.71;8 (1.01:.11\ ('1, (•'-i"il 0.<)551 
;:;¡ (l .. ;'l\lf: (1.~:.019 (1. ~.~')! 9 O.<Y/f;3 l).(!l,O? (1.06(12 
~.2 o. '.::.::,·-7•¡ (_), :~241i o.s::~44 1) ,(lfl1h 1),(16'15 l),f)61i5 
·-·~. 

(l. ::·-11 ;'/ 1).7.ill.1 o.:-.11t.1 (l,(l(:l.2 o.0¿.74 (l,(1674 
::'.A 1). :~974 0.::.1;;,11 1) .'J.fJ71 (1.0111:5 (1.0l/hl 1). 1)69\-:"1 
35 0.::.1·:..·1 o. :·.u7~; o.::-.ro·;r, (l.(lq•)l (1,(1718 (l .C>?Hl 
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V1A2G2í.:2 Cr:-int. t«b. !! .10 
No. F'3 Fe TeorA Fe Teor8 Aº 1 r." 2 Di f A 

36 (J.3327 0.4•)72 (J.4(172 0.0915 0.0711'1 (l.(1745 
37 l).34íJ3 0.4262 <).4262 t).0935 0.0779 0.l)7Qt) 
::;¡¡ o.t.641 0.4447 0.4447 0.0964 (l.(lfl(16 (l.0306 
39 0.3802 0.4625 0.4625 l).1)9t:4 0.0823 0.0023 
40 0.3964 1).4798 0.479fl (1.0996 (1. (lfJ34 (1.(1(:35 

41 <).4118 t).49/.>5 1).4965 1) .1C)0:~ 0.0047 1),1)847 
42 (1.4263 0.5127 (l.5127 0.1009 o.of:64 (l.(18b5 
43 0.4'1-01 t),521M l),5:2í~4 <). 102\ O.Oi11l3 0.0803 
44 (l, 1\5:>.3 (1.54:.6 (l.~ll:.5 0.10:7.4 0.(191)2 (l.r)9(12 

45 0.4664 0.3~'ifl2 0.5502 o. 11)49 0.0910 0.0910 
46 (1,119::.0 1').~i(iú2 0.5362 0.1197 0.097-2 (1.(19'.".;2 
47 o.~·:.;int t).hl24 1),612.:. e). 1194 1),1)94'2 1).094~:. 

4:1 (1. ~~4 1 b (1, t:::.(_,cj (l.f:,"::.{8 0.1107 (1.(19~3 o.oc1~::: 

49 0.5640 1).6597 l).659rl o. t 1o:s 0.0939 0.1)9h0 
~."'i(J (l.~ilJ46 0.6n!4 0.6n!4 0.1174 o.•:i9t .. n (J,(19~.9 

51 O.h040 0.7016 1). 7015 0.1170 0.0976 0.0976 
~.2 (l .t.7:~4 (l. 7:-'(15 (1.7:-•(14 O.lllA (1.()900 c1.09n1 
5~ 0.6391 o. 7.':,112 1). 7301 o. t157 c).0'190 1).l)!.791 
54 (J.6!.:il17 (l.7!:i40 (l. 751\7 (1.11 :'15 (l.(1'199 (1.1(1(1(1 
55 . o. 669'5 1). 770-:;. (t. 7702 0.1154 0.1006 0.101)7 
56 (l.(.(';:'.5 o.7r:48 (l. 7f!ll7 0.11~12 (l.1013 0.1(114 
57 0.67'17 e). 791;5 t). /9lT3 0.1\1~9 0.10\7 0.1018 
5n o. 7llll7 (1.011;.' 0.0111 O. l l '14 (l.1024 (l.1•')25 
59 o. 7201 o.n2:.:.2 O. D'2-~1 o. 114.3 0.10:..:0 0.11)31 
b(I 0.73(19 (l.3:::4'1 1). a·~.l\L •').114/ 0.10::.4 0.1(1".35 
61 o. 7411) 1).8449 1).1144., 0.1139 o. J.().3/ 1).10311 
62 0.75(12 (l.8!'.47 (.).85116 0.1135 0.1(143 0.1045 
63 o. 75n5 o. 86.39 0.IJ6'.:5fl 0.11.35 o. 10~:i2 1).103/J. 
64 0.7667 (l.87:.':5 0.0724 0.11::.0 0.1057 (1.1050 
h5 0.7744 o.nno6 o.nn1)4 o. 11:;8 l), 1061 0.\0/.,2 
66 0.11111 0.0(1!12 0.011HO 0.11::::.7 (l, 1(169 (l.1070 
67 0,7FlTS 0.0952 o.n75t 1). 11·'1-0 o.101n 0.101-10 
6CJ 0.79-:J..Z l"J,9019 0.9(117 0.11'15 (1.1(185 (1.10(17 
69 0.'17?0 0.9081 1).90110 O. l 147 0.10l19 o .10·11 
70 0.0041 0.9139 0:9138 0.11117 0.1(197 0.10C/O 
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tJo. F" ""'' TnorA FH T1n>r·8 A' t Aº 2 Dlf A 
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::·_j (1.:!.·:.61 O.:?:'-U4 o. :~:·.:14 (1.010~ o. (11)~:5 (1,(11)23 
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V?.A181R1 Con t. lc:\b. II.11 
No. Fe Fe Tr2orA Fe Tf2orü Aº 1 !\' 2 Di.f A 

36 t).il(H)7 (l, ll•)72 º·"')72 (J.0253 0.0064 0.(1(164 
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44 (J.~::;()~? 0.5436 0,5ll.3::t <1.o;!nl (1,(> l 33 o. 013~. 
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V'2f\1~.;1n:! Ti\b. JI .12 
Ni.J. F,. Fe ft~ar(\ F<0 Ti_~orD (\º 1 A• 2 DU A 
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V?"lS1f;:2 Crmt. ti>b, J J.12 
No, Fe Fe T1'!r-lrA Fe T1.;oarO ~r i rr ?. OH A 
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~1 t),1,361 (l. lc)J6 0.7(115 t).c)rl27 1).0654 1).0655 
:;,7 l). l,~;:)1 (1. 77•):) '). 7~ 1)'1 (1.(1847° (l.(16f!3 0.06iJI\ 
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o. (1675 1). f)4é-. .9 
o. 1:ibrit.. (1. o~.o 1 
0.<)71 t 0.(1526 
(1. 07~-0 (1. 0~:;4 

Tab. JI 13 
Dii A 

(1.(1014 
o.oo.;;n 
(1.(1(1~17 
t),c)C)77 

0.0099 
1),1)119 

O. Ol Z.9 
1). 1)1 '5'3 
(1,(1] '/1 
(l .1)1 '70 
(1.(1~](1 

0.02211 
o. o:·~4 ::..-: 
C),(12~54 

o. o:~t.r1 
f).(1211 1l 
(1.(1:?9(.l 
(1.o:sJ ... 
(l.(l:'.22 
('1.(1.3!.'2 
O.OZ.'ll 
1).0351 
(1. (('~-t.:~ 

1).1)3"12 
(l.(13:12 
c).1):~94 

O.Oll•.15 
1).0414 
0.0117.1 
0.04:::·1 
(l.(>451 
0.0469 
0.051.)1 
1).0526 
(1.(152.11 

128 



129 

V2A1S2R1 Cont. t.:lb. Il. l3 
No. F .. Fe TeorA Fe Tí.:?Dt"B rf 1 f\' 2 o.u A 

36 0.7.5?·3 (1.4072 0.4072 0.07;;1 0.0539 0.fJ539 
37 0.3713 ú.4262 0.421,2 0.0729 0.0~)50 0.05!10 
38 C>.3800 <•.4447 0.4447 0.0734 0.0~59 (l.05~·9 

39 0.406'2 0.4625 1).4625 0.0731;} 0.0564 1).056'1-
4(1 (1.42?.3 0.4798 0.4798 0.0736 O.Ot•75 0.0~;75 

41 0.4375 0.4965 0.4965 1).0742 0.0591 0.0391 
42 (1.4527 0.5127 (1.5127 (1.(1750 (1. (16(l(l (1.(1601 
43 (1. 4601) 0.3204 0.52B'l 1),(1737 0.06(14 0.1)61)4 
44 (1.40:28 •).54::06 (l.t'i4'.':,5 0.0755 (l,(>b(l8 0.(16(18 
4~5 (l.49h8 0.55D2 t).~582 0.0755 0.0615 0.0615 
46 (l,5:'36 o.~:in62 1).5["1(,2 (1.(1074 0.067.6 (1.06~6 

47 0.54:1'1- 0.612/l 1).612:3 0.081lR 0.0610 1).0641 
4!1 •'.:l.!""1714 0.6:.r.69 (1,6:.lJ4 (l,(l(lf!~ (1, 1)[,~¡5 1),(1635 

49 o.~9.~.8 0.6~:89 0.65')8 O.Ornl'.5 1).06'10 0.01.J61 
'5(1 (l.l-.J~O (1.61.114 0.68J 4 (l.l)ff/6 O. Ol-ilA (1.(16/J~j 

5\ l).ó'.';4'3 1). 7(111.:J (). 'l015 (l.(lfll .. 6 0.0671 0.0671. 
5:2 o.6'3:?3 o. 7~(1~1 o. ·;:.~o4 O.OO!:i9 (l .. (16fl7. (l.0602 
5;-_:.; 1). 661 H-J o. 7.:;I)~ o.7:;n1 (1.f)A50 f).(J6'T5 O.(J,~94 

~4 (l.b(:4!J (l. 75·1fl (1. "/S47 (l.(l(:'.::8 (l,(17(12 0.0703 
~i5 0.6r/90 o. 7í'l)3 1) .. Tl0'2 f).(lf1::=i7 f),(1712 0.071.3 
56 o. 71 ;•:;. 1). 7t:4(l (l. 71.147 O.OD::i7 0.07LS 0.07'2.l.1 
57. 0.7242 0.79:)3 o. ·;9u.-:; o.on1,1 0.0742 0.074~5 
~in o. 7-_,,,_4 0.8112 o.n111 (1.or:1,9 0.07l·B (1.0769 
39 0,7447 0.02::.:? o.n2:~1 (1,(1r1117 0.071M 0.0703 
6(1 (1, 7~15(1 0.8::.:.44 0.8342 (l.(lf:'J6 (l,(¡"/r/'2 0.0793 
1,1 0.76/J.2 o.~1449 l).})411.7 0.01197 0.01106 Q,l)H07 
62 o. ·;7:-:>;11 O.O~j/17 0.8~146 o. (IC)(l4 o.on21 0.08:t::; 
6.3 o. 7r~05 1).86.)9 O.fl6.::'JJ 0.1)91::; 0.011·53 0.00::;4 
64 0.7flP4 o.n7n; (1, 87~'4 (1,(1919 0.08110 (1,(l(.t42 

65 1). 7956 .l).IJlll)I, 0.110(14 f),1)9~1. O.OA49 0.0030 
66 0.8(126 0.0(182 0.80!"-l(I (l.(19::·'5 (1. 08~'.i4 0.08S6 
67 o.no9.'3 o.:~9::;2 0.11951 0.092'.:.i 1).0113'? O.Olll;,I) 
~,c.J (1.81~·~· (t,</(119 0.9(>17 (l.(19:-'5 (l.fJOób 0.(1<:_!67 
69 l).0tn7 0.9C:11it 1). 9c)fll) l),1)928 C),(lf)l72 o.on•74 
70 (l.0~?24 0.91:;9 (l.91:;B (1.0951 (J.091'1 C>.0916 
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V2A1S2R2 Ti:\b.11 .14 
No. F"' f"'e Tl·?nrA I'~ Tec:u·B rr 1 (\º ?. Dif (\ 

0.(1(19?. (1.(11(10 (l.(11(18 t).0108 (1.(1(116 (1.0(116 
2 f).1)171) 1).021~ 0.1)215 0.0121\. 0.1)1)1\-6 t).0046 
.:• i:.1. o:~~-,:;. (1.r:n21 (1.(1021 0.01:.:.2 Cl.0068 (l.(1(1(,f¡ 

~ 1).1)341) 0.0426 1) .04:~b 0.01·13 t) .1)(.lff/ 0.00fl7 
~·. (1.0112:._~ o. (l~j:?.(l (l.t)!:',::_'.t) (l. 01 '11 0.(11(0 0.(111)7 
b 1),1)502 1). (163.1 t),1)6::;.:s 0.0210 1).1)131 0.01.31 
7 o.o5ni:1 (1,(1"/::.ll (l. 0·1::4 (1.(1:)33 (1,(1155 0.01~.5 

n 0.1)6::;0 0,(11J.:;'..'.i 0.(•JJ:.:-;5 ü.O:?':iS l),(•176 l).l)t7h 
9 (1,(1·;:~.4 o.o~l :.'l (1,(1</:".l\ (l,0/'-/b (1.(120(1 (1, (l~·'t)(I 

11) t) ,(•>111) o. 10:.:: t). to.::.2 l).(1'2911 0.1)~2'2 1),0222 
11 t),í)[Jü8 0.1 1 :•9 (1.1129 o.OT20 (1,(12'11 t),(12'11 
l'' t),(•961 o. 122'5 o. 122'3 c).0338 t),1)21.15 0.0265 
D (1.1(1:·9 (1.1 ::.;".J 0.1-:-.20 (1,(1::.t,(I Ü. l)::'ll1 0.0291 
14 o. t 1t)t) 0.1414 (1. 1414 0.031:5 1).0~15 1).1).315 
1'5 (1.117:.;. (1

0 
J!_·,c.17 (l. 1507 (l.(lll(lf¡ (1. o::~;.~¡ o.(¡~~:~~; 

16 (l. t '2 ·l~i 1). 1599 1). 1~99 1).1)427 1) .1)3•-:¡~5 l),O."Y".i5 
17 0.1::.18 1).161/(1 o. 169(1 (l.t)4'16 (l,(1:;.72 (l.(1:~72 

!'1 (l. t.Y1:.~ 0.17•10 o. 17ilt) 1) ,(14/,~.$ c).1)3!19 0.0.:.:~9 
19 l).1'1t...7 (l.U;l.'i <•. l r~l.9 (l ,(1'1-/11 t) ,(1'1•)2 (l.(1111)::' 
21) 1). 1!"J4\ o. 195!1 o. t 9~"in 1).1)1\,91) t),c)416 0.1)416 
:;:1 Cl.1619 (1. :~(11\ !~ 1).201\5 (J. (l~.(1~_.. (1,(1•1~6 o, 1)4 26 
2'2 1).11)9·':.. 0.2L3t 1).:u::.1 C).0'512 (1.1)4.::5 1) ,1)4.36 
2::. 0.17l.~ o. :·:·1t., 0.2::>16 (l.(1~21 Cl.(li\!.:11 o. (Jl\!:il 

24 c). lC3~) 1), :~.31.11) 1) 0 :!3C)I) o.o~s:::::b 1) .l)4~J6 (J,1)466 
~5 (J.1 c,'4)6 c1.:.>::_;rJ11 O.:?:.'.fJ4 (1,Í)51l9 (1,(1478 0.0'17U 
26 l).19U2 (l.2/l.li6 0.'.~466 l),05b0 1).0405 0.0405 
2·1 0.2057 (l,:?t..i40 (l,:!~;40 (1.05é17 (1.(l'1C'/1 (l.(•491 
:;:.J ü.21'27 1). 21,:·9 0.2629 1),1)572 t),t)5t)t 0.0501 
29 (1.2196 (1,'2"/(19 0.'27(19 IJ 0 (1:_.¡ il O.O~il :.- (1.0517 
.:.o 1), 2269 o. 27~:n ü.'27r:8 1).0591 t).0519 l).0519 
'-1 (l.;'493 (i.: .... 019 0.3019 (1.(17~.1 0.0~-¡27 (1,(1527 
~2 1).27(19 0.:5244 1). ~;)244 o .1)7~51 t),1)3.35 0.0535 
.. · .. .;. Cl.2905 0.7.461 0.3'161 1).0753 0.(l~i56 (l,(15:..16 
34 l).3t)97 t) •. ]'671 o .. 3671 l),c)766 1).0575 0.0575 
'.!.'.5 (l.~.2fl7 o.:.:~075 (l,:_;B75 (l.(1778 0.(ltifl7 0.0~1flO 
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V2A1S2H2 Cont. tab. I I .14 
No. Fe Fa TeorA FR TeorB r:r 1 ,.,. 2 Di f A 

36 (1.346'1 0.4072 0.4072 0.07fl4 0.(•é-07 (1.(16(17 

37 0.3642 f).42·~'2 0.4262 1).07?0 0.0620 0.0620 
::'..8 0.3321· 0.4447 0.4447 (1.(1004 1).0625 (1.(16~5 

39 0.3992 0.'1625 0.4625 0.0004 0.1)633 (l.0633 
40 O.'i 157 (1,4790 0.4790 (1.(l8(1b 0.(16'11 O.Oú41 
41 0.11-32?. 0.491,~5 0.4965 O.OBOH 1).0642 1).064:1 
'12 (l.titH)ll (1.51 :!7 (1,5127 (l,(lfl(J4 (l.(ll-,113 (l,(lli43 
43 c),fl.639 0.321"14 0.5~~)4 1).1)0(11) 1), 1)645 Q,l)é..4.5 
44 (l,l\/94 0.5'l3h (l.~i'l'.::-.5 íJ,0796 0.06'11 O.Oé-41 
1l5 0.4947 1).551.l~ 0.5502 0.0707 1).06.35 l),1)/,.35 

46 0.52::-.9 o,5r,.~2 (1.5862 (l,(ICfll\ (1.(16:?::. (1,1)6::3 
47 c).53J.~ 0.6124 0.6123 O.OP.!14 0.0611 0.0611 
40 (1, ~~,771 c),t:.7-69 0.6369 (l.(18tj6 (l,(l:.:i97 (1.0~·90 

49 (l ,/;)1)(12 o.1~399 0.6590 o.on21 0.0596 1),0:597 
5(1 (1.62~~::. O.t.n14 (1.6:..114 0.(1(112 0.0:191 (l.(l~i91 

51 0.6439 1). '/01/.;, o. 7(115 0.0792 0.0576 l).•)577 
52 (1.6lA3 o. 7:·0-:-0 (1.7204 (l,(17¿,5 0.0561 (l.(l!:il..2 
53 (l.6P30 o. 7::.r:2 o. ·;3n1 n.1)730 t).03/'l.7 1).(15/'l.f.1 

~·4 (l.6994 (l. 7".._il\8 0.7547 (l.0"/13 (l.0553 o. (l~,54 
~.:15 o. 714·¡ o. 77(1-::, 1). 7702 1).0-1011 0.1)551}. 1). 03~'13 

56 (1. 7~(1~~ o. 7¡.;40 o. 7("'!47 o. (,./(11') (l.(l~i'l3 (l.05'16 
'SI 1),/449 o. 7911'3 o. '/9•]3 l).(lh:Jt 1). (1~3.",;;4 o.os:;~ 

58 o.1sn3 0.8117 (1.(1111 (l.(lbt .. ;:• o. o::;:~o (1.(1529 
59 1). 7'/(18 0.82;:;2 O.f1231 1).1)641 1),1)522 C),1)524 
6(1 O. 70L2 o.o:t114 o.8342 (l.(1(¡04 (1, 0~"2(1 (l.(J521 
61 1), .,9-;,-3 1).11449 0.111147 0.0623 1).1)514 (l.1)515 
6'2 (1, O(G"/ (1.0~i'17 (l,8~)46 (1. Obt:;.~ (l. (l~j(10 0.0~110 

6:3 o.n121 0.06.5'7 o.n63Fl 0.0601) 1).0316 0.0510 
/.4 0.0198 (1.8725 0.8724 (1.(1603 (1.(1525 O.O~'i:~7 
65 1).8275 1).8006 0.111104 0.061J6 0.0329 1), 1)$51 
66 (l.8?.'15 (1.0l}fl2 o.or.:no 0.060~i (1.0534 (J.0536 
67 c).8404 l),1]932 1).0'7'51 0.0605 0.1)547 0.l):j4l-l 
MI (1.011~7 (1.9019 (1,9017 0.(Jb13 0.(l~i60 (l.(15l.1 
69. (1.051:!, c).9(11lt 0.90tl0 1).1)627. 1).0566 0.0567 
70 0.8~03 (1,91~9 0.9130 0.0624 0.0554 0.0556 



No. 

2 

4 

6 
'l 
11 
'I 

10 
11 
t? 
n 
14 
15 
1;, 
17 
1 ~1 
19 
20 

26 
~·7 

2f:l 
29 

31 

.34 

O.(l11)7 
0.(11r1n 
0.0?99 
().(1 1l(l4 
(1. 0::¡11 
1),1.1616 
(l.1)71B 
1). on:~o 

(l,(1CJ:·1 
(1, t(• lfJ 
(l.11111 
1), t ':!lf) 
(1, 1 ~:.((_ .. 
f). J.~ ... ""5 
(l. t'l::i7 
(J, l '577 
(1, 1667 

.(J.1754 
(1, 1(14(1 

(l, \927 
(1, =:>(1j :;~ 

t). 2(•?.~ 

o.::•177 
o. ::23;1 
(l. 7~!.4(1 

ü.2417 
(1,:2491 
o.;.~367 
(>.:!644 
(•. '2/21 
o.::947 
ü •. Sl62 
o.:.:.370 
t) • ."$37~.5 

o.-::.77(1 

Fe TuarA 

(1, Ol(>EI 
l).0215 
0,0321 
(1,1)'1::'6 
(1. (1~'.1:to 
(l,063'.3 
(1,(17?.'1 
(l. •):1.:~'..5 

(l. 1Y-·7".~4 

1:.i. to:::·~ 
(J, t 129 
o. 1 ::::~s 
(1. 1 ~:.:•i:1 
o. tlJ14 
(1. l ~.(J"l 

e). 15'7 1) 

(l. 1 ~,17(1 
(1, t 70(1 

o.uit.<t 
(1, t ?~·;1: 
(1, :'1)4:,:, 
f). '.=?t.~ 1 
(1,2216 
0.2.3(•1) 
(1. =~::~~ll\ 
o. 2.4ó6 
(l.2~'U1 
1).2629 
(1.2709 
o.2·11ifJ 
0.:::.1)19 
c:.,::;244 
r;. ~:.·161 
0.7-671 
(1,3875 

v2A;:r;1 fU 
F., Tear-0 

(1,(11(1[1 

1). 0'21~) 
(1.(l:;.21 
0.01~6 
(J. (1~.i:;".(1 
1).06::.-_;; 
(l.(l'l::.4 
1). (11)35 

(l, (l9~:4 

(l. te)::.~ 

(l. J J:'9 
0.1~2·5 
o. 1 :~:)o 
o. 1'111 
(l, l!1•Y/ 
1), 1~99 

(l.Jb'i'(l 
o. 17111) 
(l. 1 f't.9 
o. t?:i•l 
(1.~(lfl~ 

o. :~131 
o.:-!216 
0.2::.no 
o.2·:.::J4 
1).24116 
(l.:!!J4[) 
(1.2629 
o.::::7o9 
0.271:11 
(l.Z,(119 
f).3244 
o.:v1t..1 
(l .. ~671 
(l.3fi75 

lf 1 

(1.01(10 
O.OlJ.3 
(1.012::: 
0.(Jt2J'.J 
(•.Cll 26 
f).012'2 
(l.(lj 111 

f).Ot 16 
(1 0 (1] J IJ 
!) • (•t 11 
(1.0111 
e). 01 t t 
(1. (JJ 10 
1) .f.\1t1 
c),(IJ 1:? 
1).(111..::. 
(1.(111~ 

e). 011 ~j 
O.Ol 15 
0.0117 
(1,(IJ 17 
o.011n 
O. Ol :2(1 

(l,0124 
(1, (11::6 

0.0126 
o. (ll ::;i 
0.01::.11 
(1.01'1? 
0.01113 
(l.(l~.·90 

0.(1296 
0.0299 
0,1).31)1 
0.(COO 

(1.0006 
o .(11)17 

(1,1)(1~3 

0.0023 
(1,(11)19 

0.1)1)17 
(1. (l(llb 

(1 .1)1)1 '3 
f).(1(113 

1),1)014 
(1,(1(115 

0.0015 
(1,(1(11"/ 
1).0019 
(1, (1(1:~1 
1). (1(122 
0.00?3 
l).C)026 
(1,(1(129 
l).c)0.3t) 

(1,(1(1'.3.2 

1). 00~;:5 

(l,(1(1.:?:9 

(l.(H)•l2 

(l.(l(lll'1 

1).(11)49 

(l.(l(l57 
l),f)(l/J'2 

0.0(•6'1 
(1.00/:.6 
(l ,í)1)7'2 

O.Oü1Jt 
(l.(11)91 

l),f)l)?6 

(1.0104 

Tnb. I I .15 
Di'f A 

0.0006 
1) JJl)l 7 
(1.0023 
(i.002.3 
(1.(1(119 
1),1)1)17 

(1,(1(116 

0.0015 
0. (H)1:S 
e). 0(11 '~ 
o. (llJl ~¡ 

0.1)1)15 
0.0017 
1) .(l(J1 9 

0.0021 
f).(1022 
(l.(•(1::3 
(1.0(126 
(l,(l(l'.29 

0.00.31) 
(1,(1(1::.2 

(1.(11).35 
0.0039 
0.0042 
(1,(10411 

0.0049 
o. (11)~~7 
C),(•0/~2 

0.0(1!,li 
0.0066 
0.007'.:! 
O.úOlll 
(1.(1091 
0.00?6 
(1.(11(14 

132 
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V2f\2SlFH CC"lnt. tc:\b.11. l5 
No. F<0 F<3 TeorA F,. TuorO rr 1 rr 2 Di. f (\ 

36 1).3959 0.41)72 (1.4072 (1. (l~_.:;01 o.<1112 (1.0112 
37 e) .4145 0.426'.~ 0.4262 0.(131)3 1).0117 0 .0117 
3fJ 0.4326 0.'141\7 (1.41\1\7 0.0301 0.0121 0.0121 
39 C),'\'\99 t).41:..23 0.4625 0.0299 0.0126 0.0126 
4(1 0.4665 0.4790 (1.4798 0.0299 0.(11.32 (1. t..il 3/~ 
41 1).41129 o. 496'3 0.4965 o .02'79 O.t)1::;6 1).0136 
42 0.49f0 (1.51':-'7 O.S1.27 o.o:.•c;in 0.01-:::.9 (1.(1140 
4.3 (l .51 ·;Fl 0.5'2:1'l C).5204 0.02'?6 l).Qt4!:t 0.0146 
44 o.5:-:n4 0.54'.:.6 o.~·435 0 .(1:;~97 (1.(1 J ~il 0 .. 01~1 
43 1).342'7 0.5Stl:~ o.s5n:~ 0.02'711 0.015::; 0.0153 
4t, (l.S704 0.5ft62 (l.!;:.{-c{.,7 o. 01.1::.~.; O.OJ!.57 0.(1150 
'\"l 0.59'3/ 0.612/l 1).bl2.:5 O.Otll9 1).()1(~6 O.t)l67 
4(1 o.t.W7 O.b."":~1:8 (). 6.369 (l. (1411 0.01 OJ 0 .(ll ft?. 
49 1).641'.! 1).6599 l).f.,5'7fl 1).041 l 1). 01l16 0.1)1116 
~"ji) ').661\J. 0.6í·!1'1 0.6f"-114 0.0401 0.01-10 0.017(1 
51 0.6871 o. 71)16 o. 7015 0.0371 O.l)t43 0.1)144 
52 o. 7002 o. 7;'(15 o. 7204 0.0332 0.0122 0.01~3 
5:3 () .'72b6 1). 7.382 0.7381 0.1)~?'7 l).(JtJ 4 0.1)1J.5 
!.34 (t. 7435 0.75'18 o. 7!:°J47 0.(12fJ(I (1.0l 11 (1.0112 
53 1).7593 1).771)0 1). 7702 0.()266 1).0109 0.0110 
~jb (1.7741 (l. 7l?'lf1 (1.7047 0.075'1 (1.010~ 0.0106 
57 0.7íl79 o. 7'?03 1).791.IS 0.0242 l).C)ll)fl. 0.010~ 
'.iD O.f1(1(1.?. (>.011 '.! 0.0111 o .0::>~_;1 0.0100 (1.(11(19 
!39 (1.8112 0.11:~:.:;2 1) .112:.~1 0.1)2:'.?7 0 .. 0118 0.0119 
b(I l).G~?OD 0.0344 o. s:~4:;· o.o:-?.:;o (1.0131\ 0.01::<.t, 
61 l).R:""!96 l).O'lfl.9 O.rM-47 0.0:~;::.9 0.1)1.51 O. Ot~5:=! 
62 o.o-:.7f1 (1. ri~,.,7 (l.(l:.i4b o.o:-:'1\9 O.Oll·7 (l.(11(.8 
63 C).1-M3t C).f16 . .:;? 0.11638 (1.02~59 o .1)1fl6 0.0107 
64 0.8519 o.or2~ 0.0"/24 0.0:?72 0.02011 (l.0201..> 
b5 l).ll5!-l.3 1).811(16 O.l11104 o.02n5 1).0221 0.022?. 
66 (l.~;642 (1.GL82 o.r:cno o.o:.•r16 o.i::170n 0.0239 
67 0.8697 l).f3952 1).8951 l).C)31jq 1).0254 0.0'255 
68 0.0740 (1.9019 (1.9(117 (1.032(1 (l.ü269 (1.02"/0 
69 1).0793 0.'1081 0.9001) 0.0331 l).021"l6 0.02F10 
70 (1.8834 (J.9139 0.9138 0.0:"!.44 (l.(1~04 0.0305 



No. 

4 

6 ., 
f1 
9 

1(1 

11 
12 
l :. 
t4 
15 
16 
l"/ 
18 
19 

Fa 

0.01t)3 
1).02(11 
(1.(1::-".(l::'f, 

O.<j4 lc) 
(l • (I~ 1 l-¡ 
1) .1.1l.J2'?. 
(l.07:.'i· 
1),úlJ2b 
o. (19:~.'l 
(l,t(ilf: 
(1, 111J9 
1). t20t 
o. t:-'95 
t). t . ..:f~6 
(1.1475 
1).l'.V1'i-
0.1b~4 
1). t 74::. 
(1. 1 c:-.1 
t), 1917 
1). :!(l(ll 
(l, '~(«:12 

(J.:'16'2 
1). ·.~2'11) 

(1.:?~.!.17 

1), 2:.s92 
(1,¿/•f,6 
(l.25.-::tt 
(l,:?bt l 
l).26:irt 
o.:'.9(•0 
t). :-; 10'7 
r1.::.::::.t5 
1),3517 
o.::;116 

V~A2Stí.:2 
Fe 1"eorA Fa TuorB 

o.01on 
1).(1213 
0.(1:.;::!l 
1),0421-.i 
(l, l)~j.~~(I 

1:1.(ll .. ~") 
u.(!"/::· • ., 
lj,c)(U':í 

1';1.1)9~,1¡ 

1). ti)".$~~ 

(1.1129 
O. t22':í 
o .1 :·.:·c1 
t), tfl.14 
o.1r.07 
ü. t:-l'l9 
(l,l6c;'() 

1). 17;1t) 
(1, lfl(,c,• 
(l. t95f) 
(1, :!•)4~-¡ 

o.::t".11 
(1,2:.::.·1b 
1). :~.3!){) 

(1, :·::-.f14 
tJ.24hh 
(l. =··t~l\9, 

o.::_'.62'7 
u.:·-¡09 
tJ.27d·l 
(1,::019 
(l •. :;~44 

(1,31ll·1 
(l.3671 
0.:1(:7~1 

(l.OlOfl 
0.1)215 
(J,(.Y."';21 
t).(1426 
0.03~.(I 

O.Ob.:.3 
0.(1734 
o.1.1n·.;;5 
(1.(19.34 
o. to:.-.'? 
(l, 11 ~-~9 
o. 12;~:5 
(l. 1 :~;_>1) 
o. t4t4 
o. 1~i(l7 
1). t~i9'~ 

0.11:.80 
o. t7iin 
0.1Gl:..9 
o.19:1n 
(l. :.'()11~i 

t). :~1-3 t 
o.:~:' l c. 
1). 2~5t)t) 

(1, 2304 
t),241)6 

o.:·~il\O 
t). 26:~l] 
o. ~7•)9 
0.27Hil 
(1,3(l1.9 
o .. 3244 
o.z.4¿,1 
t).3671 
o.::i;n75 

rf l 

t).(ll(l(l 

1).()112 
(1,1)12(1 
0.012"3 
O.Ol'.20 
l),l)t16 

0.(1112 
l),t)tfl'7 
(1.(11i:1n 
O. f)tc)f] 
t) ,(11 11 
t).l)t 17 
0.0119 
0.1)120 
(1.0121 
0.1)124 
(l,(11:'6 
1).1)1.~7 

0.01'26 
(1,(1 t:'.'6 
(1.01?:7 
1), 1)1:.!.1) 
0.(ll.7-4 
l),(lJ.3f) 

0."(1141\ 
0.01 1~9 

o.01::i6 
l),0th2 
(1.(1169 
0.017b 
o.o:;r.35 
1),1).344 
0.(1~.~:.? 

0.1)3~"/ 
o.o:.:'.58 

Aº 2 

0.0005 
1).0014 
(l, (1(118 
l),t)016 
(l.(10t7. 
(J,l)(Jtl) 
(l ,()(l(lrl 

o. (1(l()l1 

(1. (l(ll(l 

l),(lt'.114 
(1. (1(1';~ 1 
1),1)024 

(l, (H)'26 

C).00211 
(1.(l(l.32 

1),1)1)35 

(l,(l•):"".)6 

1),1)1)37 

o.oo::.n 
(l ,l)t)tl() 

(l. (11)114 

O.c"1(!1\-9 
0.(H)51\ 
(1,(1(16(1 
1),(1(1,c_,7 

l),(•0"/4 
(l. (1(11;::-' 

0.00?1) 
(1.(1097 

1).1)1(1.5 

0.01:?0 
t), 1)134 
O.(ll4l.. 

1).(1154 

(1.01 tJn 

T<\b.IJ.16 
D.lf A 

(1.001)5 
O.OOt4 
(1,(1(110 

1).0016 
(1, 001:_.c, 
0.0011) 
o.(1oon 
1) .1)1)(li) 

(1.(1010 
1).0014 
Cl.(H)21 
o .0024 
<1. c10:~6 
o.002n 
ü.(1(132 
1),(11).35 

(1,(11)37 

C),(11).37 

o.oo·:.n 
C),t)040 
(1.1)(1114 

1).(1(149 

o .(lr)~54 
1).0061) 
O.OC>Cl 
0.0074 
0.00íi2 
1), (H)9c) 

(1,(1097 
0.011)3 
0.01:.·o 
1).1)1.:")4 
0.0147 
0.1)154 
0.01.50 

134 
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'.J'2A2S1R2 Ccinl:. tab. Jl .16 
No. F<> Fe T1?orA Fe f1J-orB A" 1 ff 2 D.i.f A 

36 (l. ::'.911 0.1107~~ 0.4072 ().(1355 (l.(lll.d (l.(>161 
37 1).40?5 0.426'2 0.4262 0.1):.552 0.0167 C).1)168 
3B (>. 4271 C>.4447 0.4447 0.0352 0.(1176 0.(1176 
39 o. 411.44 0.4625 0.4625 0.0~53 0.01112 0.01fl2 
40 0.4613 (l.4798 0.4"/'i'B o.o:.~4 0.01H5 O.OHJ6 
4l 0.4777 0.491,$ 1). 4965 1),1)3;-¡.::; C).t)lrl9 0.01119 
42 ü.ll7:;o (1.5127 0.5l'.t'7 0.0351 O.OF1'7 0JJ197 
43 l),5U78 0.'.:52n4 0.32ll4 0.1)354 0.0207 1),(12(17 

44 1).5224 0.51136 (1.~,11:::.5 o. Cl'.2'·~-.n 1),(1;:1~ 0.(>212 
45 t).S.368 0.5502 t).'.55U2 0.03:59 1) .(1214 1),1)215 
4¿, 1),56'17 o.:3n6:: o.~,f!l,F.' (1,1)1191\ O.(l'21S (\.(l21b 
47 l),5q:z1 1). l,t·24 t),1:..12=!. !) ,t)IJ./7 0.020-"_"; 0.(12(1/J. 
4(> (l,(,]:16 1).6:.~1..9 (l.tJ-:.t.8 (1,(1440 o.oi:.u (1. •)111.:; 
A9 1). ·~il'.?'5 0.1,:)99 0.657n 1),0410 0.t)\74 l).l)l"/3 
e_.() (1.661\7. (l.6ftl 4 (l.bftl'l (l,(13l!'"-I (),(1171 (1.(11 7'2 
51 c),1,r;:.8 (). /016 (). 701'5 o.o3·r:, t).l)t/fl c).0179 
5~ 1). 7(1(lli (1, 7:· 11)~; (l. ·1:-·04 0.(l:';t."/ 0.0191--: (1.(1199 
33 t). 71h2 (1, 73<L? (l.?.3\Jt c).1)3/5 l),(1'219 0.0221) 
'54 (1, TYJ3 (l. 7~JU:: (l. 7~·47 (1.(J::.:15 0.02'1'1 (1. o:::"t~:; 

53 (1. ·¡ 4·_:•3 O. 77(•·:. f). 77(1:~ o.c)."!.89 o.027n 0.0279 
'51. o. 7foi!(l o. 7n11C1 0.7Ct\7 (l,(1ti7::. (1.0::.1.10 (l.Q:.~1..>CJ 

57 t). 71-J/1.ij 1), ·;91:'.3 0, /?•l3 (1.0444 o.o::;~-;6 ü.0337 
5P o. 774(1 0.811? 0.8111 (l,(1'11;..3 (1.(1::".ó4 (l,i):·.1 ... ~ 

~-9 (•./1\/1.1) o.n2:;.~ O.D231 t),IJ4lJ3 O,ty.;91 1).t)::')S'2 

6(l 1), -¡c.;'."'4 (1. t;:?.J14 o.o-_M2 (l.(l5(13 (1,(11119 (l. (111::'(1 

6l O.fJü(•4 (1.1~'14'1 O.H'\47 1), (•521'~ 0.1)444 t).(l41lf:5 
b-:? (1,(l•Y/5 o. r1~,¡¡7 (1. IJ~ il! l. o. (l~·ill'2 (l,(l'l71 (1.0117:;:-. 
63 (),>lt::.1, (•. ~]6 .. "";9 O,tlh.::11 o.•X:iti:s 0.t)::it)2 o.o:..:¡oz. 
t-4 0.019'3 l),ff/'?5 O.E17:.-~'1 o.<1!-it1n (1,(1531 (l.•:i:.:.3:. 
65 o.n24n 0.1111(16 (J.ílf11)'l 0.061:..~ (l.l);-137 l) .(l~'i'.~9 

t>b o.0;:99 0.880:-0 (l. (l(:[j(I (1,(1(,:.o;~ 0. (l~'irll (1 .c1:..rc:~ 
67 1). 8~.';116 o.nc1;.;:¡2 o.n93t 1).1)6~)~ 1).1)605 0.0607 
bn o. o::.·"91 O.</OlCJ (l,Cj(ll 7 O.Oó7'.2 (l.(16'27 (1.(1620 
69- (J.8427 o.'.mo1 o.c100I) l).1)6f17 0.06$5 C),c)655 
70 (l.8ll5Cl 0.91::.9 0.913ll 0.071'.2 (1.0600 (1.0602 
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VZA7C::>R1 Tilb.Jl.17 
No ... Fe> .--.. Ti'!orA 1=a Tt:'or·o ff l ¡:f 2 0.if A 

(l.(IJ(lll (J.(11 t"1:1 (l.(lJ 1)f\ o.01on (1.(1(1(11) t).0000 
.. (1.f.<.:11l 0.0:~13 1).1)215 0.1)11)7 1) .1)(1(1t 0.0001 

-· (1 • .:1.:~.:.!~·· 1). (1·.::·1 o.((',',~ 1 (l.OJ O~'i O.üo1:i:; O. (lOO:~ 

" 1). (·'~.:.. ~ 1).(1/l"..:.h (1 .1)1J. ~~,, (l.Otl)'Z: t) .(11)1)7 e) .1)01)"7 

!."1 (>. •)'_·,4(1 o.o~·.:;,,_, •) , (I~ ~ ~.(1 (1. 0(19·¡ o. (li)J (1 (J.(1010 
1; 1). (~l'.~fl(1 l),(16-.:·:. 1),(1.':i ·.:_; (l, (H)'/:.', o.nc.on 1) .(l1)(1~J 

;' (l. (¡"/IJ J 1.1, (1 /::":4 C) 0 (I"/:','! (J.(1094 (1,(1(1(17 (l ,(H)(l7 

'1 (). (Jfl46 f),(1¡:.·;.5 1), l)():~·j l),(H)''./;:; f) ,(h)J.2 1).0012 
S' (1, t)i.¡l¡~j (),(lC/.:',fl (1,1)9·_;4 (1. (11),q[j t). (11).1 1 t). (1(111 

lt) 1). t(11J.b 1), 11) ..::? (l. t 1) ~: :~ 0, UÜ~I/ O.íX•14 0.(1014 
1 1 (l. l 1~6 1), 11 :~-:¡ 0.11 :::9 (l.(l(lf\7" (l,0t117 t).(>(117 
l'' o. , 247 1), 12~00-,;; 0.12~;:j (l,t)C)"/9 t),(lt)22 1).00:?.~ 

1 ·:. (l. l ·:.~·::. 0.1::.?'0 o. l .::.:~o O.OOT.5 (l. Cl(1.:~2 0.0032 
! 'I '-'· 1 .'.~'. ¡/) (,, 1t;14 (1. 1414 o. (•(•/i'2 1),(11)/l \ (l ,C)ü4 t 
¡•:, (1, l ~-,~ •'-1 O. l'::. 1)7 (>.1 ~-.(17 (1.(1•)'~2 0.0051 (J. (1(1~.1 

\b (•. \.1 .. 1,;,t (•. t•:]J9 0.15'}9 1).1)(141 t) .0!)1~1 ().1)061 
J7 (l. 1 ~/'], •). 1 ¿,9(1 (1, l t.90 (l. t)(I_~() (l, (l•)~.4 (J.(l(;l.4 
U-} (•. tu1itl o. l 71;(1 o. t "/8(1 c),O(l".::6 e), (•1>1 .• 4 1).1)(164 
l':J' (>. l <t::::. (1. lf.l,9 o. t f"t,9 o. (1(1:"~'"1 (1, (H).'>4 O.OO!A 
'.2(• n. ;:t/~1 (1. te;·');! (l. 1 ·-r-.~: 1), 1)(1;.•4 (l,t)l)h7o 1) ,()(•/).:::; 

:.· ~ •). :!1(17 (l, :•1,1.15 !_)':~(JI\ ~-j o. 00:~4 0.0(1/J'.?· (l.(\(ll.:-. 

·.:::::~ 1:.. :.::vrj (•.:~t.".) t l).~1:;;1 (l,t)l)2.".:; C),()(1(,2 (l.001;)2 
:2.:'. (1. ;•:·-;f1 (1, :':'.! ú (1. ~:~16 (l.(1(1:·::-. (l,i)l)l1l (l,(J(Jl..l 

24 e), ::::;óú o. -::.::oo t). 23(11) t),1)02.7. t), (IC)Úf) C).0060 
:~·.:.. (l. ~·lii;: 1). '.2 . ..::-:Jl o. 2:.~:.1 (l,(1(1?3 (l,(!(l~jfc (l,(l(l~:ifJ 

:::1, C) • :.:~~:: 5 (\. :::-4,1;)6 t). 24·~6 1). (•(124 1). C)1)'57 0.1)037 
'27 ( 1 • :;•6(14 (l. ~·i::~11.9 1). ?'..'i'1:3 (1,(1(124 o. 00:.'.~b (l,(l(l5f, 
2l"J (J. "2l)1l:":j ü. :-~629 1).262'? 1),(11)24 1). t)(l56 e). C)(l~")b 

~9 (). :;•7[,4 t). =~7•)9 0.27(19 l),(Jt):?4 (l,0(10:::16 (l,(H)56 
:::.o o. 21:14.:: 1). :~/Flfl 0.'2"1CO 1).1)02..3 0.01)55 0.00~5 
::-.1 o . ~:.r..o 1 (l,'.;.(119 o.:;;019 (1.(1177 o. (11):;2 (l,(l(l~2 
.~.:. 1). ;~,74 (1. ::;21~4 1) .::.'2.44 0.0112 0.01)50 o.oo:so 

;!..~. (1. :-.sii:1 U.7.461 (J •. :'.~61 (J.0167 0.0049 (l,1)(149 
·.::..11. o. '718 o.:3671 t) •. 36'/1 (l,l)l62 t).1)(.47 1).(1047 
35 (i,:;;919 (l,?,(175 0.::.015 IJ,(ll :.6 (l,1)(l/J5 (l,(H)l\5 

-, ' 
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V2f\7!:~:~r.:1 CClnl. ti\b. l !. !7 
No. Fe Fe TeorA Fe Tl?rJr8 rr \ ¡f 2 ou A 

36 (J.4113 o. 4•)72 (1. 4(f/2 1).015?. 0.1:101\2 (J.(Jl)i\1 

37 1).1\.31)? l). 4262 1).426'2 0.0149 1).0047 l).0047 
38 0.'1500 0.4447 0.4447 (l.(ll·37 (l. (1054 o.oi:15:; 
39 <).4675 1). 462.:..i t). 4625 O.t)\25 0.1)1)51) 0.0051) 
40 (1.1\(14';!. 0.1\79(1 c.1. 47q:._1 0.0123 (l.(101\~, 1).(1045 
41 c).5005 0.4965 t) .4963 1).1)122 1).1)041) l).l)t)fl.I) 

42 (1.5161\ 0.5127 (l.!:.127 0.0122 1).(1037 0.0037 
43 1).5.::t '3 l).52!J'I- 0.52114 0.0120 0.1)1).31 l).t)0.3\ 
44 o.~il\57 (1.5406 o.sn:.5 0.01 :;?(l 0.0022 (l.0072 
tl5 o.~561:11 o. :.:i~'.iG2 1).551.12 1).0124 t),t)l)19 1),(11)!9 

46 o.~Jn7c1 (l,5Gb2 o.~·f'62 0.07.60 0.0009 (1, (H)(l8 

117 1),61 \\ 0.612·1 0.61:~3 l).(1253 0.(1(112 0.0013 
48 o.6::.:-:.o (l.¿.:;¡,9 (J.631-.8 1).(1257 (l ,(11)~.9 r), (11)39 

49 1).6329 o .6'599 1).65'?0 1).1)2611 O.OOl:i9 0.t)l)70 
~-~() 0.67'2.3 0.61~14 (l.6ft14 0.0:'::5 (1. (ll)CJ(I (1. fJ(l'71 

,( 5l 0.691l (l. 71)16 t). 7015. 0.02'"?7. 0.1)\04 0.0105 
5::! (l.7(1:19 0.7:?05 (l. 77(14 0.029;. (l.(1115 (1.(1116 
53 t). 72'31\. ü.T3tl2 o' ·1::111 Q.(1292 0.0\26 t).0127 
54 (l. 741)6 0.7::-01\U 0.7'._il\7 (l.(1~92 (1.(111\(1 (1.0141 
55 0.754::: o. 77l).3 o. 774)2 1).0276 (l. 01~--,9 o .1)160 
~·b (l. 7669 1), 7!11\0 (l,7(:1\7 (l. (l::",(lll. (1.0178 1).1)179 
57 (). ·1793 1). 7•7r:5 (•. 79113 o .1:1~31.4 (l.1)\90 l).t)t9:.-: 
~H ú.7901 0.0112 1).8111 (l,(f:".18 (1.(1210 0.02.:\1 
39 (), 799?. o .J'.}2.3:..-~ o.112::t c).c)::.30 C).0238 0.t);;'.!.39 
bO (1.0(>tl~'i o.rr:.1i.i t).8:~1\2 Q.(l:?-.'3(1 •),(1:?511 (l.(l~~9 

61 1).0ltJ1;1 O.O·'l4'7 O.U447 o.o.36.3 0.0267 1) ,t)2'3B 
62 ').8'270 (1.(l'Sl\7 (1,(\51\b (l.(13!15 0.077~í 0.0::•77 
6-3 (l.8353 0.863? O.f":l:i3fl 1). t)367 0.020~5 1).02116 
64 •).0037' (l.ff/7ti f).0724 0.(17-71 0.0290 (l.(1292 
b~3 O.R51\ O .f.H1i)6 o.m104 l).<)3'll 1) .1)293 0.0294 
bó O.P.59(1 0.80132 (l ,8(,'(L(I o.ci::.t..9 0.0:'9(1 0.0?.?1 
67 c).~J6AI\. 0.8952 (J.0951 0.0360 0.0287 o.02nq 
6f1 0.87?6 (1.9(11'9 0.9017 (1.0351\ 0.0291 (l,0~93 

69 0.1:17AO 1).9001 0.90110 0.035.3 l).1)'299 0.1)301 
7íJ ().8027 (1.91::<9 0·.9138 O.OJ.57 0.031(1 (1.0312 
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V2f\2S2R2 Tab.JI • l(; 

N"· .Fe Fo3 Tt'!OrA Fe T1~nrD 11' t A' 2 Oif A 

(l.(11(19 (l.c)j 1)1.l (1.(1100 0.0100 0.0(.J(l(I (l.(100(1 

2 l).c)22t) 1). 021~5 1).(1215 1).1)107 C).01)05 0.0005 
... O. o--:.~.e.A (1.(G~l o . o:;:;~ 1 (1.(11(.1] 0.0016 0.(1016 
4 t).(i4'5l t).t)lJ.2.L:i 1). 042b l).c)0fl9 1).0024 0.0024 
~'j (l.(1~'55 (1.(1':5"!,t) o.o:,:-.:.o (1.(1079 o. (l(l~~j (l.(1(l'.;2~ 

!, O.O.';,/,I) 1).1).t,·_:.;:: 0.01..1·,;..:-; l).OtY7rJ (1. (H)2n (1.(1(1211 

7 (1. o·n·.~:; (1. co:~.,1 0.(1"/"'.!.4 (1.(1071\ (1, (11)'.?9 (1.00'.29 
8 l),l)ll11fl. (,. (•! r::5 0.00:;.5 t).01)"/2 (1,(10?.9 1) .1)1)~;"9 

9 (1,(1<-Jt,l¡ (1,l)l/".'.ti 1) ,(1'73'1 (1,(1070 0.(1(1.:.!J o.oo:'!.í 
ll) (l. l(•6? t). J(i:.:.."! t). t () 3',=-! l). (•!)!).;~ 0.00::-;-1 c).1)1r.s7 
l l IJ.j J ,..,,, (1, J 1 ~,,., 0.1129 (1. (l(lf_,(1 (1,(1(137 (l,(l(l:.57 

1~ 1), t::.'_,6 o. l2'2':i t). t 22~:i (1,()(obl) º·'-•04t 1), (H)t~ 1 
\?. 0.1:-.1.11 0.1 ·:.:·1.1 o. 1 ""."..2(1 (1.(1(1'.:,4 (l .(l(ll17 (1.(10117 
l•t (1. 1471 (l. 14 14 o. 1414 o. (1(•'1-7 l).1)1)57 0.0(157 

l ~· (1. 1 :....,71 1). 1 ::.~)7 o. J ~.(l"/ (l.00:::'.6 O .O(ll,I\ 0.001.A 
16 1). l11.L.J7 t). \!:°)99 O. tt'i99 o. C)(·:-~11 l),(H)6il 1).0068 
17 (l. !7/,:', (1. lb9(1 (1, 11.Jl"/(I 1). (1(123 0.0073 0.0073 
111 1). 11 ;•y¡ e). 1 7\"lt) l). t7no (l.1)(<17 1),(\(1"77 O.OOTJ 
19 0.19119 (1. 10/.9 o. 1 f;f,9 (l,(l(lt2 (1,(1(179 0.0079 
~I) l). ~º'~:?: (l. 19::::;11 C). t95n l).(l(l(J9 l).l)l)tl/l. e) .t)Ol l'l-
21 (1.21 ·:.9 o. :'(ll\~i o.:!04'3 1),(J(l(l3 0.(1(194 0.009'1 
2:? 0.2:: .. :.6 0.2131 1).'z1::.:1 l).l)OOB 0.1)11)5 1) .c)ll)!.:5 
.:.-.· (1.:2::.~9 0.2716 0.'2216 o. oo:~·:i 0.0113 (l. 0113 
24 0.2A:.?O 1) • :-~~::(•(• o.·:L.i:1)1) o. 00:~9 0.0119 t).OU.9 
'.?5 0.:-:..:.09 ü. ;>.:~.tell (1,2;:".f;i\ (1.00~!.6 0.01Zl.. (1.()1:;'6 
21, 0.2596 0.2466 0.24h6 e) ,c)(l4:;. 0.1)1)1) 1) ,1)1.::!.C) 

~7 o. ::'L,~;'I (1. :J~J4rJ c1.~!:;'lo (l.(10•18 0.0136 O.Ol :~6 
211 O.?.TI":';. 1). 26'2'? 1),2629 1).01):5::.i 1).1)14.3 0.01.i.::. 
'}CJ (1.2:-1'57 •).';_•7(19 o.:·709 o. (1(1/_,3 o.01'1n (1.014n 
3(1 c).2941 (J.27t:11 0.2711!"1 t).t)l)(,9 1). (_) t ~~::; O.t)15:;.,; 
:.H 0.31117 0.3019 0.?.(119 (1.(1(119 (1.0167 (1.()167 
32 1). ::;11~;~5 0.32~-4 0.3244 C) .00~57 o.c)t91 l).<)191 
..... _. 0. :;~é,I t/.I. (l.~.4l..l (l. :.14¡,1 1),1)(126 (1, 02::~3 (1,(12:23 
3•1 (1.39~;'1 1) •. 3671 O.C.1671 1).01)1:.5 0.025·¡ 1).0257 
.;. • ..J (l.41~(1 (l.~q;7~::¡ O.Z.fi75 (1,(1(15'.5 0.0275 (1.(1275 
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V~~l'l~S2R2 Ccint. tc:i.t>. l I. lü 
No. Fe F"' TeorA F"l TeorB rf 1 r.- 2 D.ll A 

36 0.4367 0.4072 0.40"'/2 (1.(1(178 0.(1296 0.(1296 
37 0.4508 0.4262 1).4262 0.0105 1).1)326 0.0323 
38 o. 4fh)0 (1,441\7 C>.4447 (l,(IJ 41 o. (13~j3 0.0353 
39 1).500:5 0.4625 0.4625 0.0173 o.o:::no 0.0379 
4(1 (1.5190 (J,4798 C>.4790 o.0'.207 (l.04(1(1 0.01\(1(1 
41 0.53fl1 0.4965 0.4965 0.02~:.3 0.0416 0.1)416 
42 0.5557 0.5177 (l.':'jl?7 0.025'1 (1.f)430 0.0430 
4'.3 1).3728 0.'32f14 0.32lVI. 1).1)214 0.1)11411- 0.0444 
44 1).'31Jf?l-1 O.éo4C.6 o.:.:;11:!.~i (1.(1;.>e;·3 (1.(11161 (1,1)461 
45 O.h0b2 o .55:1~ 1).55112 0.0.314 1).1)110<) 0.011-79 
46 (l.6:.tb2 (1, 5[..¡62 (l,5[162 0.(0(1(1 o .(15(1<) (1,(151)1:1 

47 t).662'1 0.6124 l),fJt 2.3 l),(l~.311 o .o~-500 1).1)500 
4U (1, f,f.1[,(l (l.67-69 o.t-.-:..1.I-1 o.o::·~,s 0.(1491 (1,(1491 
49 o. º1077 1).65?'7 1),f,598 l),1)21l2 1).(1479 0.(147:::') 
5(1 o. 7;•77 (J.f-,(11'1 O.Al114 (1. (l;.~1...4 (l,(1'16'1 (1.1)Lll.>3 
51 o. 7461 1). 7016 o. 7015 0.02(;,2 f).(!446 ('\,1)445 

52 (l.7678 (l. 72 1)5 (l. "/2(1'1 (1.(1:-'57 0.(1'174 0.(14?.3 
5.3 o.77n:-:: O. 7.3U~ O.T~nt l).IJ21J.7 l).1)'1(12 1) .041).l 
54 (l. 7924 0.7548 (l. 7~il\7 (l,(l?:--;6 0.0:.77 0.0376 
55 o.rtO!".i2 (). 771)"!. O. Tló',-~ 0.0222 1).1)3:51 0.0:350 
51.. (l.fJl 74 •), 7ít4:1 (l, 7!147 (J.02(1~1 0.(1327 (l.(1:_;26 
57 1).0270 1), 79tl._..;i e). 7?113 1).01.91 1).1)307 0.03(16 
58 (1. ff.!.98 OJll 12 (l.81 ll (l,(1179 (1.02n7 o.o:.:·116 
5? 1),f'31\96 l)

0,f]2.3'.=? 1).8-::!.-:;t O.Otbfl 0.(12/)5 0.02/.A 
60 O.Eit,l:f2 0.07-44 o.a::.42 (l.01ti3 (1.(049 •).(124B 
61 O.F.lúfl8 0.8449 1).0447 f),t)1 ll4 o • o::~.11- 1 f).1)240 
62 o.8776 o. 8~547 0.8546 (l,(ll'l-3 (1.(12~-'º 0.0229 
63 o.nns1 e) .nh39 o.nh::.8 0.0130 1),(121.3 0.021:~ 

M O.O(i'~3 o. 07~~5 0.8721:1 (l,(lj J~7 0.(>J99 C>.0197 
¿,s o.r.·19:-; O.OD:)6 0.0í11)'1- o.011n l).(llí!f) 0.01H7 
66 0.9(1S9 O.Of!3~ o.rmno (l.(l1 J3 (l,(•17? 0.0177 
67 0.9!.~I 0.89~·;2 1),0951 1).1)1(•8 O.Ot70 c).c)\/..,f.) 

t-0 0.9170 (1.9019 0,9(117 (1.01(13 f).(1161 (l.(1159 
69 1).9~26 t).91)01 l).91)JJ0 C),1)1)?8 0.0147 0.01115 
7(1 0 .. 9?.70 0.9139 (l,9J38 O.OOfJ9 0.(1132 (>.(1130 
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La.Y t~blas qun axpr·esan ~1 tt·atan1ietlto estad!stico entro r~-

pl1ca"'1 se eHpresan a c:ontinlli\Cidn y están representadas del ndme-

r·a I l. 19 " l!.26. 

Columna 

2 

4 

LeyE-'_11c..lit l ntorpn;!-tac i dr1 

tia. NCunoro de ¡:,-ecuencia. 

Fel< 1 Frt!c:Uunc 1 a acumu 1 ada cmTe5pondi en­
te~ a la prueba 111adni. 

FHI•::.:: f·r·~!CUC:'flClc1 ~c:umLllada cot·respondien~­
te i\ lJ. r·épl ica. 

Ul1-0U-t<2) IJP-SVHtC\ón p.:u-a lit prueba estadís-­
ticü entn:t 1·épl1cas~ abs(FeR1-t=t:tR2>, 
ca LculcHio medicmte la m.:uac:iún 1. 13 



r"" 

V1A1S1Rl-R7 T~b. JI.19 
No. F&Rl F~R2 DifCF:J-~:2l No. F.;.;Rl F~R2 D1.f<F:1-R2l 

0.(111)5 (l ,1)1(1:i (J,•)Q('!•) 36 0.3(:69 (l,~C;'Ji6 (1.0077 
2 (:,(l2(lb t). (1;·1)"/ 0.(>(l(ll 37 .(l.ll(l44 (1,4132 1),Q(l(r(l 
_, o.o:-.ü8 o .o~.:.i 1 0.(1003 38 0.4~18 ü.4~(>2 0,Qt)fJ4 
4 (l,(1'11(1 O.(l.:~3 0.(1(103 39 {:1,43q1 0.4416 0.0025 
5 ó.(15:!(1 IJ,•)~·14 (1,.(11)(14 40 (1,4557 0."4627 0.0070 
6 0.0611 0.0616 Q,•)005 41 (1.472(1 0.4791 0.(1(171 
7 (1.(171(1 (1.(1716 0.0(106 42 (1,4879 (1.4949 0.0(170 
8 0.07°7 (l,•)816 (l,(l(l19 43 (J,5028 (l.51(11) 0.0072 
9 O.Q8f?6 0.0:;.·13 0.0027 44 0.5168 0.5:)43 O.ü075 

1(1 0.09C:: (l, 1•)08 0.0026 45 0.5306 0.5373 O.Ot.167 
11 o.1q1a. 0.110.::. (l.(1025 46 0.5!:i74 0.5é-19 0.0045 
12 0.1173 ·1).1196 0.0023 47 0.5825 0.5069 (l,r)(l4"4 

13 0.1267 0.1289 (l,•)022 48 0.6060 (l.6109 (1,1)(149 

14 0.1359 (1.17.,11 0.01):'2 49 Q.6203 0.6323 0.(1(140 
15 o. ft.49 0.1472 o. •)023 50 0.6489 0.6525 0.(l036 
16 0.1541 0.1:::.61 (1.0(l:.2(1 51 0.6603 ü.6722 (1.01)39 

17 0.1631 o .11:-:n 0.0016 52 0.6866 0.6097 0.1)031 
18 0.1720 (l.17?A 0.0(114 53 0.7068 o.7<:60 (1.0Q(l(t 

19 (1.18ü6 0.1821 0,Qi)15 54 (1, 7197 o. 7208 0.•)011 
20 t).1E':95 (l, 1Qc)9 0.0014 55 0.7347 0.7343 Q, (H)1)4 
21 0.1879 0.1995 0.(1116 56 0.7490 o. 7473 0.0017 
22 0.2060 0.:?•)78 0,(,018 57 o. 76'2.il 0.7595 o.002q 
23 0.2141 0.2157 0.0016 58 o. 7746 0.7697 0.0<)49 
24 o.2z21 0.2:?::.4 0.')•)13 59 0.7857 1),7793 (l,1)(164 

25 0.2301 (l.2314 (1.0013 60 0.7960 0.7802 (>.0070 
26 0.2:.01 o. 27.96 Q,(1(115 61 0.8054 0.79t.2 (1.0092 
27 0.2461 0.2477 0.0016 62 0.0140 (1.0035 0.0105 
28 0.2541 0.:'~·57 0.0016 63 0.8216 0.8C.>83 0.0133 
29 Cl.2620 0.2635 0.0015 64 0.8284 0.8127 0.(1157 
30 0.26'18 i).2714 <).0016 65 0.8348 0.811\8 0.0200 
31 0.29~0 0.29:;8 0.0018 66 0.0408 0.8236 0.0172 
32 0.3117 0.31ª9 (t,(14)32 67 0.8458 0.8283 0.0175 
33 0.3314 (>.3353 0.0039 68 0.8::003 0.8327 (1.(1176 
34 0.3504 0.3556 Q,i)Q52 69 0.0543 0.8366 Q,(I! 77 
35 0.3684 0.3755 Cl.0071 70 0.8582 0.8401 (1,(1101 >-' 

-1> 
>-' 



·-

Vl(QSlR1-H? .,.~b, J 1, :'(I 
No. FeF\l FsR2 Dif (Rl-F:2) No. Fi,F:l FeR'.2 D1f(R1-n2l 

(1.01l)2 (J,(199(1 (•.OSF-"8 3!· 0.3l.Sl (1.::A~7 (1,(1;;:::4 

•· (1.0199 o.off.7 0.001::· 7,7 i:i. :.~e:·~ •),:;.';:.9b 1) .i:i::·:.2 
_, (l,(l?.97 (1,(177.;. 0.00:·4 311 (l.:'890 (1, ~.7 ~-:~ (1.0:::.:06 
4 0.0:.92 (1,(1::'.!;8 0.0033 39 (;,t.1~.7 t). -;.r::-:9 (l. 02::"~3 

5 0.04G3 (l,(141i2 1),(1•)41 40 t).~314 •),•1-:)-=7::. (l.(1219 

6 0.0572 (1.0525 (l,(l047 41 (l,4"17::. 0.t.:::~ ü.0::21 
7 0.0661 0.061)6 (l,(11)':15 .e2 O .·~é-34 l'),4.:t.8 ~:i. 07'.2.!:· 
8 (1,(1739 (l,(1687 (1, •)052 ~3 (l.•1785 o. 4:.::.?. (1,02:::2 
9 C>.08l7 (l,(1769 (1,(\(148 04 0.4927 ú.~é9~ (~. (1235 

10 0.09(14 O.OG5:'· (l.01)51 45 (l,5(lt,.6 i),4;:.::;.:-. (1.02:::.3 
ll 0.0995 (l,(19::;'.8 (1, (H)57 46 (l,5::.:.t? 0.51r:;:z 0.0237 
12 0.1084 0.1013 (l.0071 47 0.5592 o.:.~.t.,6 0.02·16 
13 O. l 168 0.1(187 0.(10(11 48 0.58~3 0.5~.r:.6 0.0242 
14 (J,1751 (1,1167 (l,(11)84 49 (1.6(1.19 0,54]8 (1,0631 
15 0.1331 0.1~42 0.0089 5(1 (1.6:¿.3 0.60:.'9 (l,(1234 

16 0.1410 o.1~.17 0.0093 51 (l.6466 (l,b:':?f" 0.0238 
17 0.1491 0.1:84 O.C1C>97 52 o. 6ó~.9 0.6410 (l.0229 
HJ 0.1572 <•.1473 0.0099 53 0.6791 0.6535 (l,(l2•)ó 

19 (l.1650 0.1549 0.01(11 54 0.6931 0.6751 (1,0180 
20 0.1727 0.16:?::; 0.0104 55 o. 7(165 0.6S'01 O.Olb4 
21 (1.1807 0.1693 O.Cll 14 56 o. 7108 o. 7041 0.0147 
2:? 0.1(-186 0.1761 ( 1 • 1)125 57 0.7=.07 0.7174 0.0133 
23 0.1961 0.1035 (1.0126 58 o. 7410 o. 7':.:·93 0.0125 
24 0.2035 0.1908 0.0127 59 (1, 7525 o. 74(lt,.. 0.0119 
25 (1, 2111 C>.1981 0.01~.o 6(1 0.7630· 0.7515 (1,0118 
26 (l,2189 0.2053 0.0136 61 o. 77-::.'2 o. 7l18 O.Ol 14 
27 0.2261 0.2122 0.0139 62 o. 7823 0.7712 O.óll I 
20 0.2::.31 0.2188 (l,(1143 63 0.7905 o. 7798 0.0111 
:9 (l.24(1'2 0.2253 0.0149 64 0.7989 0.7878 0.0111 
30 (1.2474 0.2318 0.0156 65 O.GOb6 o. 795.3 0.0113 
31 •).27C5 o.~s11 0.0180 66 0.8141 0.80:27 0.0114 
32 0.2926 Ci.2708 0.0218 67 0.8211 o.~095 0.0116 
....... ~ 0.3124 0.2893 0.0231 68 (1.8277 0.8155 C>.0122 
34 0.3301 ü.3073 0.0228 69 (1,8342 0.8195 O.Ol47 
35 0.3472 0.3252 0.0220 70 (>,8406 0.8216 0.019(1 1-' ... 

1\) 



V1A!S2F:l-F:2 Tab.IJ.21 
No. FsR1 F9R2 Di 1 IR1-R2> No, FeRl FeR2 Dl.f(Rl-f"\2) 

0.(1(199 0.0099 t),1)(1(11) 36 (l.:'.343 t),35•)7 0.0164 
2 (>,(IHJ4 t),1)105 (l,(10(\l 37 (1.J.504 (1,36[12 (l,0178 
_, 0.(l~t_,8 o.o:i:n~ (1.(1(14)4 3fJ (1.3667 (1.3ü51 (1, 01:14 
4 0.(1354 o.ú361 0.•)007 39 0.3831 0.4(123 0.(1192 
5 0.043ü 0.•).'\50 o.r.1012 40 0.3983 (1,4)90 (l,(1~(17 

6 0.0518 0.0536 0.0•)18 41 (1, 41:?7 (J.4::.51 0.0~24 

7 0.0595 0.0620 0.0025 42 (1,4274 (l,4~07 0.0~33 

8 (1, 0670 O. Ol.96 (l.0026 43 0.4418 0.4660 Q,('1242 
9 0.0745 0.0771 (l,(1(::::'6 44 0.4560 0,40(10 0.(1740 

10 0,(>819 (1.0851 O.Ot.Y!.:? 45 0.4700 0,•19:,jt1 0.(J:,054 
11 0.0895 (J,(>928 0,t)Ü33 46 o. 4976 0.5233 0.02:.7 
12 o.6969 <). 1(107 (l,(1038 47 0.5241 0.5·'!79 (l,1):;?'.38 

13 0.1043 0.1089 0.0046 4() 0.5494 0.57•)6 0.('>212 
14 o. il 16 0.117(1 0.005<1 49 (J,57:.8 0.59(16 (1,(1160 
15 (1, 1 Í90 0.1248 0,(1058 50 0.5966 (l,6l)f-=19 0,(1123 
16 0.1265 0.1322 (1.(1057 51 0.61¿2 0.6'279 0.0117 
17 0.1338 t).1395 O.i)1)57 ~~ (J.6330 O.b45D 0.0120 
18 0.1412 0.1471 0.0059 53 0.6504 0.6617 0.0113 
19 0.1486 0.1546 1).0•)60 54 0.6661 0.6778 0.0117 
2(> 0.1561 0.1620 0.0059 55 0.6911 0.69(16 o.ooc;·5 
21 0.1636 0.1695 0.0•)59 56 0.6950 0.7029 O.ü079 
22 0, 1708 ,1.1779 (>. 0070 57 o. 7082 0.7141 0.0059 
23 0.1779 0.1857 0.0078 50 o. 7207 o. 7:250 (1.(1(14] 

24 0.1851 0.1929 (l,1)078 59 0.7323 o. 731,9 o.oo.:;6 
25 0.1921 0.2001 0.0080 60 0.7426 (1,7477 (1.(1(151 
26 0.1989 0.2074 0.0035 61 0.7519 0.7577 o.oo~n 

27 0.2ü57 0.2145 O.OOGS 62 (l, 7608 0.7667 0.0059 
20 0.2124 !).2215 0.0091 63 0.7694 0.7748 0.0(154 
29 0.2191 0.2285 0.0(194 64 o. 7775 o. 7830 (l,•)1)55 
30 0.2256 0.2355 0.0099 65 0.7849 o. 7903 0.005'1 
31 0.2447 0.2556 0.0109 66 0.7992 (>, 7966 0.(1026 
32 0.2632 1). 2749 0.0117 67 0.799(1 0.303~ 0.0042 
33 0.2fl16 0.2943 0.0127 68 0.8051 0.8087 0.0036 
34 0.2998 (>.3130 Q.0132 69 (l.8102 0,8130 (J.0028 
35 0.3175 0.3319 (J.0144 70 0.8152 0.8160 0.0000 1-' .,,. ..,, 



'..,'1~::-'f;:: F:: -FC Tüb.11.7:' 
No. F .. F<l F~·r..::~ Dif tf':l-RZ> tJn. F'"'U Ft=-r..:2 D, í <F'l-F::Cl 

(J.1)(197 1).1)096 (l.(l(H)l :;:-.~ 1).~~7::; (l. -;.;.-:7 (l.(1;·:.1 
ü.01 o:~ (l.(ll 7f: (1,(.)(1(15 C:.7 0.-:5.7b9 1). : •• ~!.¡3 •:1.1):';'!6 

•-' (1,(1::'71 l).0:?61 •).0010 38 (l. :.qi_:-,~ (l. ·:.t·•~ l (i.0:::1::: 
(1.((:.¿.7 o.ci:-.:.11.4 0.1)1).23 39 O.·tl:?? (1, :.~ (1:· O.O:'".!X1 

Ó• (1,(14~3 (l. (~·t27 (1.(1(1:::6 41) (,,r.:n;- (l. z,c;¡_,lJ C1.(>3t)D 
é> 0.(1~·'.::·0 (l.(1~.10 0.(1(14(1 41 (1,.tl4 j 'l •). ~ 1 lü (i.0:'76 
7 (1.(16:.::;. (l.0!'.90 (l,(!(143 42 (1,40:,':.·b •) • ."l::¿:: ü.o: .. c;~ 
8 (1.(:7 l z. O.Ct.':--S9 (l,(,(144 43 (l,4t:9l 1),44(;1 1), 0790 
9 (1.(1794 1),1)7:.0 (1, (l(14A 44 (lJ.813 (1. ~==-:-::: (1, 1):."f"J(I 

10 1).(1875 o.on.;;0 (1,(1(145 45 (1,49:;.::; o.~6c-4 0.(l;'b9 
11 0.(19~.;. (l.(1~·05 (>.005•) 46 (l.5lb8 0.497.(l (1.02:,g 
12 (1. j(l:'.2 (l.1)977 (1.(1055 47 (l.53C-:9 (l.51f-11 (l.(l:'(l8 

1:. 0.11(17 o. l(l~¡(! (1,(l(l57 Ji~ 0.5597 (1,5416 (J.(1181 
!4 (l.11:34 0.11:?5 (l.(1059 49 (:.5796 0.56'1(! (l.(1~56 

i::. (l.! :-~62 (l,] 196 (l.0066 5(1 o.~.qos o.5r•ii6 (1.01::.9 
16 (1.13.:"7 1), l'2l·6 (l .<;(171 ':·l 0.61l:::. (l,6(14(1 (1.0123 
17 0.141~ 0.1341 0.0072 52 0.6331 j). 6:.'~4 o.,)107 
1[l 0.14S9 (1, 1415 (l,(1(174 53 0.648[! 0.6::'.'/l 0.()(197 
19 (\, 1564 o.1ep5 (l.(1079 54 (l.6641 (), 6547 (l,Q(194 
~.'O 0.164(1 0.1~::.5 0.0085 55 0.678:. 0.6b95 0.(1088 
:::1 0.1738 0.16:?6 (>.0092 56 (1.6917 O.bf1::.5 0.0032 
~2 O. l 7'i3 0 .1é'96 0,(1(197 57 (l. 7(148 0.6967 i).(l0(H 

23 ü.1867 (1.1765 0.0102 58 (1.7169 0.7(1~,17 0.(1(1[..;2 

=--4 (!, 1940 o.1r.r:.s 0.01(15 :;.9 o. 7'"177 0.7:~(11 (l.0076 
25 1;,,21)13 0.191:1~, (J.01(18 60 o. 1:.no o. 7'Z-')9 i:.1.0071 
:!6 0.20Gb (1.1973 Q,(1113 61 o. 747¡.3 i). 741·) 0.01)63 
'::7 0.2157 (i.:04:;, 0.0114 62 (l,7:;74 0.75(12 1).1)072 
28 ü.22::?6 (l.~110 (J,(1116 63 (l, 76l.ll 0.75ii5 0.0079 
2~1 0.2~'º7 o.21n. 0.0114 64 o. 77.t,5 •). 76!_,7 ü.0078 
:;o Ci.::.4G 0.2736 0.0112 65 0.7820 (1, 7744 0.0076 
31 (l,2559 0.2418 (l,0141 66 (:, 7890 o. 7811 (l. 0079 
32 (>,277-:.. 0.2599 0.0174 67 0.7955 o. 7f·73 0.0082 
....... ~ o.~980 0.2787 (1,(1193 68 0.80(1~ 0.7932 (l,(1073 
34 0.J.185 0.2974 (l,0211 69 0.8051 (l, 7990 0.0061 
35 0.3384 0.3157 0.0227 70 0.809(1 0.8041 (J,(1049 1-' ... ... 



V2A1S1R1-R2 T"b.!J.23 
No. Fen1 ~aR:? Dif (R1-R2> No. FaR1 FaR2 Dit <R1-R2) 

l (1,0100 0.01(1.3 O.OOV5 36 (l,4(J(l7 0.3630 0.0377 
2 0.0218 (1,(1205 (1,(11)13 37 0.41[14 0.:.806 o.o:nn 
3 (1.(1::;:.;::: 1),0312 o.·~10~1 3S 0.4360 0.3971 0.(J3fl9 
4 0,(1Lt49 •). 0423 0.00:6 3'1 (l.4530 0.4132 0.0398 
5 0.0~·':·6 •).0~29 (1,(11)27 40 0.4692 0.4:::'.95 •).0397 
6 1),1)658 (l.06'27 0,(11).31 41 0.4852 0.4460 0.1)392 
7 0.076(l 1).0721 (l,(l•)39 42 o.~oi:o 0.4616 0.0391 
8 0:0059 (l.081(l (l,(1(149 43 0.5155 0.4763 0.0392 
9 o.oc;·~~. 0.1)91)1) 0.(1056 44 0.5302 0.4904 0.0390 

10 0.1057 (1.098\?' 0,01)69 45 (1,5447 o·,504::; (l,(1'104 

11 0.1152 •). l(l76 0.0076 46 0.5717 0.5314 o. 0403 
12 (1.1:·47 1).116.ll (l,(h)83 47 o.5966 (l.5561 0.0405 
13 0.13.35 O.J:"~l (l,1)1):]4 40 (1.6190 0.5784 (1,1)414 
14 0.1422 •).1336 0.0(•86 49 0.6406 0.5995 0.0411 
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35 0.3019 o.z.•"4 0.0375 70 0,8413 0.8115 0.0298 
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V:?A 1s=R1-F:2 Tab. I I .75 
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-· (1.(1264 (l,(1253 (1,1)(111 38 o.3038 0.3f~21 0.0067 
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11 0.0919 0.08F.8 0.00::.1 46 0.5236 0.5:?39 0.0(103 
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15 0.1~~8 0.1173 0.0065 50 0.6150 0.6223 0.(1073 
16 0.1316 (l.1~45 0.0071 51 0.6345 0.6439 0.0094 
17 0.1392 0.1318 0.0<)74 52 o.6522 0.6643 0.0121 
18 0.1469 (1.1392 0.(1077 53 0.66fJO 0.6834 OJJl46 
19 0.1547 0.1467 0.006(1 54 0.6845 0.6994 (1,(1149 
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APÉNDICE 111. ~JEMPLO DE CÁLCULOS REALIZADOS. 

Las pt"t.t~bdS -fuu>r"on raal izadas en el Laboratorio de Ingenie-:.. 

ría Ouímicc:1 de lc:t Un1versidé.1d Aut6noma de Guatlalajar"a. Se usaron-

un total de 140 tubos dt~ ansü.yo para raalizarlas, Ue manera más 

pr"c'ic:t lCil .. 

Los r·esultado5 obtenidos tanto prodLtCto de c4lculos como do-

corrida~ l!l'tp~r·imt::>ntalt?ü., se pre!.ic:?-ntan en una se-r1e de tabl~'ls, que 

i.\ c.ontinL1c1c16n se du<aarrollan a manera de ~jemplo .. é::st.:.1s tablas -

ze encuentt·an en el capitulo 5, 6 y apéndice II y eHpresan el re-

sultado abt~nida y su anJl1s1G c:ot·rcspondientf~. 

+ Obten~r la com:•.:ontrac:i6n pr·omudio del reactor· con la -f6'r--

mula: :200 fj 

. e = Ec. 3 .. 1 
V rec1c:tar 

+ Se ubticnu el peso de arenu que sale del reactor, rnedianta 

la d1~crencia del ll~no, menos el vacío. 

W arena = W total - W seco Ec.' 3.2 

-t· D~tcrrninar la c:onc:~ntrac:ión de arena en cada tubo de ensa-

yo, dt~ la siguiente rnunt::>ra: 
W arena g 

e = Ec. 3.3 
V tubo l 

+ El valor de Ea CE teta> ~e determina de la siguente manera: 

e 
l:.c. 1. ~1 

e 



+ Teta(e) se obtiene mediante: 

e = 
t 

't: 
l::c. 1.3 
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+ Para obtener· los valores discretos de Fe, se uga la ecua-­

c:i6n siguiente: 

Fa = l ( Ea ( i + 1 > + te< i ) > I 2 J * C: e ( i + 1 ) - e ( i ) J Ec. 1 ~ 6 

+ El valo,· teórico de la es1leranza do teta, se calcula con -

la ayuda dH la siguiente ecuac1or11 

- .. 
E'c. 1. 7 

+ El valor de Fe Teót·ico Sf-JO encuentra substituyendo los va-­

lores de Ea tc~6rico. para cada tiempo, en l.:\ ecuación de Fe. 

Los datu~ y retiultados prast:1ntados. son pa1·a la corrida e}; -

perimental VlA151R1. 

Datos f1:esultados obtenidos 

w Total 21.5018 g e 14.5015 g 

w Seco 21.0160 g w arena 0.4858 g 

V r·cac 12.7000 e 15.7481) g 

V tubo (1.(1335 Ea o. 92(>6 

Vo 0.0138 l/s Teta 0.0109 

t 10.000(1 s Fe 0.0105 

"C = 920.26'70 5 E,. Teor p 0.9692 

Fe leer = 0.0106 
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L.:v~ tablas 5. 1 a 5.16, exprl:'sao los resultados obtenidos en-

Lc1s resultado5> CJht&riictc.is en lilS té.tbla.s de trat.:\miento estü--

t- El vi\lor· du- i-:tt T~orf't, se c<lll:ul.1 m8di...int1.? ld. 1?cuuci1Sn d.is-

Fa leorfl = L l t;.eli+1> + Ee(i> ) I 2 ) t. ( e<i+1J - ali) 

+ Fe Teo1·u St.? Ctilt.:u.la m1~d1..tnto l<.\ et.:uac:1Ó1l cont !nua: 

(~·a< i >) 

Fe Teüt"Ü = 1 - e E.e. 1.9 

+El valor· e.JE~ A"l, se obt1t!r1e de la =iqu1ente manera: 

Ec. 1.10 

• El valor de Aª2, se calcula mediante: 

A"2 == ,_,h!-il" t-=-e \"ntJrú<a> - Fe(a) Ec. 1.11 

+ Pc.istc.n· iClnuent.u t;e pruc~d~ il calcular los via.lores de UiT A, 

res clÜ ll" 1 y (.\"2. 

DiT A ~ absl fa lcorA(aJ - Fata> J t::c:. 1. 12 

r El V..\lor th."! Di-flHl li:'ll, redli7.ddO para comparar néplit:as,-

~e calcula meclia11lu lc15 valorl!'s dH re experiment:cdes de la corri-· 

del ma.dr·u y :.u r(•pl1~.:c:.\. 

Le. l. l..:. 
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Los resultados que a conl1nuac:16n se presentan c_orresponden-

a la corrida V1A1S1Rl y su r·éplica V1A1H1R~. 

Datos VIA!SllU Resulta.dos 

Fe(Q-1) 0.0000 Aºl (e> 0.0108 

Fa<e> (1.0105 Aº2te> = 0.0004 

Fe TeorA<a> = 0.0108 Dif A<e> (1.0004 

Fe TeorBte> 0.0108 IH-f A M~x 0.0558 

* Di* A" Max- 0.0595 

V1Al51R2 

Fa(e-1) 0.0000 A"l 0.0108 

Fe(~) 0.0105 A"2 = 0.0058 

Fe TeorA<e> 0.011)8 Di·f A U.0003 

Fe TeorB<e> 0.0108 ** º'* A Ma.x = 0.0738 

** Ui-f AºMax o.o·n2 

VlA!SlRl-VIAUo!ll2 

l>i.f H<l-1<2) n: O. Ot,.102 

*** Di.f<R1-R2> Max = 0.0181 

* Valor obton do de la tabla Il.3 ** Valor obten do· de la tabla 11.4 
***Valar obt1~n do de la tabla II.19 
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