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APRESENTAÇÃO 

O processo de desenvolvimento dos países dependentes de tecnologia estrangeira caracteriza-se 
pela inevitável aculturação, representada pela absorção das técnicas cujo conteúdo está con
dicionado aos recursos e à realidade dos países que as originaram. 

A assim chamada transferência de tecnologia prende-se ao não menos propalado conceito 
de "know-kow"; porém, aqueles que têm a responsabilidade de adaptar essa tecnologia a 
condições e realidades específicas defrontam-se, invariavelmente, com a necessidade de conhe
cer tais especificidades e os seus "porquês", para poder encontrar o melhor compromisso entre 
a orientação externa e as possibilidades daquelas realidades. 

Em outras palavras, cremos ser fundamental para uma real adaptação tecnológica o desenvol
vimento de um espírito de "know-why". 

Este trabalho pretende divulgar o porquê das diretrizes estabelecidas no projeto de norma 
brasileira P-NB-591/77-ABNT, sob a perspectiva acima considerada. 

A posição assumida nessa norma, no tocante ao cálculo de perda de carga em tubulações, 
constitui uma modificação nos procedimentos tradicionais cuja origem é bem conhecida 
pelos sanitaristas brasileiros. 

Este trabalho pode ser considerado como um instrumento de aceleração do inevitável processo 
de assimilação desse novo conteúdo. 

Ao publicar esta obra, a CETESB, como empresa de tecnologia, julga poder trazer ao meio 
técnico nacional mais um documento orientado para o cumprimento de sua missão. 

LUIZ AUGUSTO DE LIMA PONTES 
Diretor de Pesquisa, Engenharia, Tecnologia e Treinamento 
São Paulo, janeiro, 1977 



NOTA DO AUTOR 

Este trabalho tem por finalidade divulgar as noções principais da teoria do escoamento 
em condutos forçados; mostrar o manuseio da fórmula universal de perda de carga, por via nu
mérica e/ou através do uso de diagramas ou das Tabelas especialmente confeccionadas para 
este fim; evidenciar as incorreções das fórmulas empíricas de perda de carga, de emprego mais 
frequente na Engenharia Sanitária. 

Espero ter atingido esses objetivos. Aguardo porém, com interesse, as críticas e sugestões 
que o trabalho venha a merecer. 

TUFI MAMED ASSY 
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1. INTRODUÇÃO 

A Gerência de Normalização Técnica da CETESB, Companhia Estadual de Tecnologia de Saneamento Básico e de 
Defesa do Meio Ambiente, tem por escopo a elaboração de Normas Técnicas nas diversas áreas da Engenharia Sanitária e 
Ambiental. Uma dessas normas, já em nível de Projeto de Norma da Associação Brasileira de Normas Técnicas, refere-se 
ao projeto de adutoras em conduto forçado e em conduto livre (P-NB-591/76). Nesta Norma, assume particular com
plexidade o assunto relativo à perda de carga, ao se pretender indicar o formulário que rege o escoamento nos condutos 
forçados com os correspondentes campos de aplicação e graus de precisão. 

Como se sabe, entre nós, estão consagradas pelo uso diversas fórmulas empíricas para a análise dos escoamentos 
em redes hidráulicas (redes de distribuição e condutos de adução). De uma maneira geral, as fórmulas empíricas são 
recomendadas por seus autores para aplicação em domínios restritos de diámetros e nelas figuram coeficientes numéricos 
que dependem da rugosidade do conduto e não dependem, pelo menos explicitamente, do tipo de escoamento que se 
estabelece no conduto. 

Por essa razão, o emprego das fórmulas empíricas pode induzir o engenheiro a dois erros essenciais: o primeiro, 
devido à escolha inadequada do coeficiente numérico que nem sempre corresponde aos materiais de que são feitos os 
tubos e aos demais dados em jogo. Com efeito, as tabelas que normalmente acompanham as fórmjulas empíricas, embora 
detalhadas, são quase sempre genéricas demais para uma escolha judiciosa dos coeficientes numéricos. O segundo erro é 
mais grave porque de natureza conceituai: os coeficientes numéricos nem sempre são compatíveis com o regime de es
coamento que está se estabelecendo no conduto. 

A fim de elucidar este último aspecto da questão relativamente a algumas das principais fórmulas empíricas 
de maior emprego na Engenharia Sanitária, a CETESB houve por bem solicitar o presente estudo. A elucidação se fará 
com base em alguns tópicos da teoria que rege o escoamento nos condutos forçados e na fórmula universal de perda 
de carga. Objetiva-se, também, mostrar neste trabalho a manipulação dos principais resultados dessa teoria, e da fórmula 
universal de perda de carga, por via numérica, tendo em vista o emprego das atuais máquinas digitais de calcular, e atra
vés do uso de diagramas e de tabelas. Serão ainda, recomendadas as rugosidades uniformes equivalentes para as aplicações 
em projetos de redes de distribuição e de linhas de adução. As tabelas anexas, preparadas com tais parâmetros, serão 
bastante úteis e expeditas nos problemas práticos. 

2. FÓRMULAS EMPÍRICAS DE PERDA DE CARGA 

As fórmulas empíricas de maior uso na Engenharia Sanitária e que serão objeto do presente trabalho, são as seguin
tes: 

a) Fórmulas de Flamant (*) 
DJ = b W / D (1) 

onde b = 0,00052 para tubos de vidro oude chumbo, b = 0,00074 para tubos de ferro fundido novo e b = 0,00092 
para tubos de ferro fundido usado 
O uso desta fórmula tem sido frequente nas instalações domiciliares. 

b) Fórmula de Hazen-Williams 
V 1 , 8 S 

J = 6 , 8 1 c l g
V

s p | t I , (2a) 

O significado das letras que comparecem nas fórmulas está indicado no n? 8. 
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ou 
J = 10'65

 c . , ? s ' p 4 , 8 7 (2b) 

Onde C é um coeficiente cujo valor depende unicamente da natureza das paredes dos condutos. 
Esta fórmula tem sido recomendada para instalações com condutos de diâmetros não inferiores a 50 mm [7]*. 

c) Fórmula de Manning-Strickler. 
V = _ L R H * / 3 ji/a 

n 

Onde n é o coeficiente que traduz a rugosidade, é tanto maior quanto mais "liso" for o tubo. O inverso do coeficien
te n é o coeficiente de Strickler. 

3. PRINCIPAIS RESULTADOS DA TEORIA DOS ESCOAMENTOS EM CONDUTOS FORÇADOS 

Um conduto é dito cilíndrico longo quando a sua forma é a de uma superfície cilíndrica fechada, de comprimento 
muito, maior que a máxima dimensão da seção transversal e a parede é idêntica do ponto de vista da rugosidade em 
toda a sua extensão. O regime do escoamento em um tal conduto será admitido dinamicamente estabelecido, i. é, no 
sentido de que o movimento se realiza em regime estacionário (ou estatisticamente estacionário) e as velocidades em 
uma seção transversal não dependem da abscissa "x" que fixa a posição da seção no conduto. Sob estas hipóteses e 
admitindo que o conduto é de seção circular, os principais resultados da teoria que regem o escoamento nos condutos 
forçados podem ser resumidos como segue: 

a) As trajetórias médias são paralelas às geratrizes do conduto, a repartição das pressões médias é hidrostática em uma 
mesma seção, os coeficientes da energia cinética a e da quantidade de movimento ¡5 são os mesmos ao longo de 
toda a extensão do conduto, de tal sorte que a perda de carga hf entre duas seções, distantes de L, é igual à diferença 
das cargas piezométricas z + p/7 nas duas seções e é dada por: 

7 L 

Introduzindo nesta equação a expressão da tensão tangencial na parede dada por r0 = Cf yV2l2g obtém-se a fórmula 
universal de perda de carga: 

L V2 I V 2 

onde f = 4 Cf é o coeficiente de perda de carga distribuída, função do número de Reynolds R e da rugosidade 
relativa K/D: 

f = f ( R . | - ) (5) 

b) As equações (4) e (5) são aplicáveis aos escoamentos laminares e turbulentos. Quando o movimento é turbulento, 
condições especiais reinam nas vizinhanças imediatas da parede do conduto. Nesta região, a presença de um contorno 
sólido impede o movimento transversal dos elementos fluidos, tornando impossível, também, a flutuação das veloci
dades. Forma-se, assim, dentro da camada limite turbulenta, uma sub-região, justaposta à parede do conduto, 
extremamente delgada, onde o movimento é necessariamente laminar (Fig. 1). Dá-se a esta sub-região o nome de 
filme laminar. Demonstra-se que para um conduto de diâmetro e de rugosidade dados, a espessura do filme laminar 
Ô é uma função decrescente do número de Reynolds R. Então, quando R é suficientemente pequeno, 5 é grande 
e cobre todas as asperezas da parede o condutolse diz hidráulicamente liso. Quando R aumenta, a espessura relati
va do filme diminui e para um dado R, as irregularidades da parede emergem do filme laminar e contactam direta-
mente com a parte do fluido em escoamento turbulento. Uma superfície inicialmente "lisa" torna-se "rugosa" 
(Fig. 2). 

c) Quando as aspereza» da parede do conduto são de dimensões uniformes e uniformemente distribuídas, a função 
f(R, e/D) admite a representação da Fig. 3 (Experiências de Nikuradse). Para um valor dado de e/D podemos distin
guir as seguintes regiões quando R varia desde R = 0 até o valor mais alto permitido pela experiência: 

Região 1 : 0 < R < 2 000; o movimento do fluido é laminar: 

f = f (6) 

(* ) Os números entre colchetes indicam bibliografia citada no final deste trabalho. 
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Fig. 1 - Diagrama da velocidade no escoamento turbulento. Fig. 2 - Posição relativa do filme laminar e das irregularidades 
da parede dos condutos: 
a) hidráulicamente lisos; 
b) hidráulicamente rugosos. 

Região II: 2 000 < R < 2 400; o movimento é de transição do movimento laminar ao turbulento. A função f nao é 
conhecida, analiticamente, nesta região. 

Região III: 2 000 < R < R,; o conduto é hidráulicamente liso e f é função de R independente de e/D: 

vr L= 2 1og-RVT- 0,8 

válida para R > 10s. Para R < 10s, a função f(R) é corretamente representada pela fórmula de Blasius: 

f = 0,316 R • 1 / 4 

(7a) 

(7b) 

Para uma forma dada da rugosidade e um valor dado de e/D o número de Reynolds R[ é raiz da equação 

e N 
D R '8/f 

onde N é uma constante adimensional que depende da forma das rugosidades e da escolha do parâmetro linear e que 
caracteriza a dimensão das rugosidades (Nas experiências de Nikuradzé N = 11,6). 

2,6 2£ 3,0 3? 3,4 3? 30 4,0 

/ ? , 

4£ 4,4 4,S 4,8 5p i 5£ 5,4 SjB 5fi 6p 

n. 
Fig. 3 - Diagrama de Nikuradzé 
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Região IV: R, < R < R2; f é função de R e de e/D mas a sua expressão analítica não é conhecida nesta região, 
e R j é a raiz da equação: 

N' \ÍW D R 

onde N' tem o mesmo significado de N e vale N' = 70 nas experiências de Nikuradzé. 

Região V: R > R2. O conduto é hidráulicamente rugoso e f é função somente de e/D: 

1 D 
vr= A + 2 1 ° 8 ^ (8) 

onde A é uma constante numérica que depende da forma das rugosidades e da escolha de e. (Nas experiências de Niku
radzé A = 1,74). 

É possível representar por uma curva única as variações de f em função de e/D e de R. Com efeito, as Eqs. (7) 
e (8) podem ser rearranjadas, respectivamente, como segue: 

D 
7 r - 2 l 0 g 2 e " = 2 1 o g 

Rs/T 
D/2e 

0,8 (9a) 

(9b) 

O primeiro membro destas equações colocado em função de 2 log [RVf/"(D/2e)] fornece, para pequenos valores 
de R VT/ (D/2e), uma reta inclinada de 45° e, para grandes valores de R \JT¡ (D/2e), uma reta paralela ao eixo das 
abscissas. Segundo Prandtl, a curva única assim obtida representa a "função geral da rugosidade" (Fig. 4). 

condutos usuais 
EC (101 

rugosidade nàb uniforme 
de areia 

rugoso Ec{3) 

rugosidade uniforme 
de areia 

~B72T< 

.''..' Fig. 4 - Função geral da rugosidade 

d) Os resultados de Nikuradzé são qualitativamente aplicáveis aos condutos em que as asperezas de suas paredes não 
são de dimensões uniformes e nem uniformemente distribuídos (condutos industriais). Para um conduto dado, 
existem os dois números de Reynolds Rj e R2 tais que para R < R t , o conduto é hidráulicamente liso, o coeficiente' 
de perda de carga é corretamente representado em função de R pela fórmula (7) e para R > R2, o conduto é hidráu
licamente rugoso, o coeficiente de perda de carga é independente de R e para uma rugosidade dada, f depende apenas 
do diâmetro. A fim de caracterizar as asperezas com uma dimensão linear, Colebrook cria a noção de rugosidade uni
forme equivalente L. É a raiz e = k da seguinte equação, obtida da Eq. 8 com A = 1,74 

\ " f = 1,74+ 2 log £ ' 

onde f é medido, para um diâmetro D dado, na região em que R > R2. 
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Sendo possível então, caracterizar cada tipo de aspereza por uma rugosidade uniforme equivalente k, pode-se 
construir para os condutos industriais uma função geral da rugosidade do tipo (Fig. 4): 

D/2k 
^ - 2 l o g 1 0 ^ = 1,74 - 2 log10 |l + 18,7 j ^ 

Para as aplicações, esta fórmula é convertida em 

vr= -2 loei° ( 0 ' 2 7 i r +
 ÍTÍ* (10a) 

conhecida como fórmula de Colebrook, (ou Colebrook-White). A Eq. (10) conduz à Eq. (7a) dos condutos hidráu
licamente lisos para os quais (K/D) = 0 e conduz à Eq. (8) dos condutos hidráulicamente rugosos quando R => °° • 

Até há pouco tempo em que não existiam ainda as modernas máquinas digitais de calcular, a Eq. (10) era resolvida 
com o auxílio dos diagramas de Moody ou Moody-Rouse, (anexo), conforme será visto mais adiante. 

Na prática, o valor da rugosidade uniforme equivalente depende do processo de fabricação dos tubos, da natureza 
do líquido que escoa nos condutos e do tempo em serviço dos condutos. Os tubos fabricados por um mesmo processo 
apresentam, em geral, o mesmo valor da rugosidade uniforme equivalente, o qual é independente do diâmetro do tubo. 

TABELA 1 

Resumo dos dados experimentais obtidos nos ensaios de condutos industriais novos (Cf. Ref. 8). 

Tipo 
do 

tubo 

Ferro fundido 
não revestido 

Ferro fundido 
revestido 

Ferro 
galvanizado 

Ferro 
forjado 

Aço 
revestido 

Aço 
não revestido 

Cimento 
amianto 

Revest interno 
com concreto 
centrifugado 

Revest interno 
com betume 
centrifugado 

Tubo 
liso 

N° 
de 

ensaios 

3 

14 

9 

18 

4 

10 

3 

6 

7 

16 

Intervalo de variação 
fixado nos ensaios 

Diâmetro 
(mm) 

83 
à 

500 

98 
à 

1.550 

9 
à 

105 

10 
à 

205 

12 
à 

257 

16 
à 

307 

75 
à 

147 

92 
à 

1524 

254 
à 

1175 

6 
à 

102 

Velocidade 
(mis) 

0,35 
à 

4,85 

0,12 
à 

10,14 

0,17 
a 

6,15 

0,06 
a 

6,75 

0,07 
a 

3,32 

0,23 
a 

13,80 

0,22 
a 

1,70 

0,16 
a 

4,70 

0,19 
a 

2,83 

0,04 
a 

9,69 

Número de 
Reynolds 

2,43 x 104 

à 
7,66 x 10* 

2,88 xlO4 

à 
6,48 x IO6 

3,40 X IO2 

a 
5,15 X 10* 

8,02 x IO2 

a 
9,11 X10* 

7,57 X IO2 

à 
4,09 x 10* 

3,75 x IO3 

a 
1,28 X 106 

1,90 x 104 

a 
1,80 x 10* 

2,67 x 104 

a 
1,18.x IO6 

1,41 X10* 
a 

1,24 x IO6 

6,30 X102 

a 
8,74 x 10* 

Rugosidade uniforme 
equivalente - K (mm) 

Intervalo de 
variação 

0,15 
à 

0,33 

0,02 
à 

0,22 

0,04 
à 

0,28 

0,01 
à 

0,10 

0,02 
à 

0,13 

0,01 
à 

0,08 

Tubo 
Liso 

Liso 
à 

0,03 

Tubo 
Liso 

Tubo 
Liso 

Valor 
médio 

0,23 

0,10 

0,10 

0,05 

0,05 

0,03 

Tubo 
Liso 

Tubo 
Liso 

Tubo 
Liso 

Tubo 
Liso 

Valor 
recomendado 

0,25 

0,13 

0,13 

0,05 

0,05 

0,04 

Liso 

Liso 

Liso 

Liso 
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e) a concordancia entre os resultados experimentais e a representação gráfica da Eq. 10 podem ser vistas nas Figs. 5 e 6. 
Os ensaios foram realizados em laboratorio e no campo, e os tubos utilizados foram novos e velhos, de pequenos e de 
grandes diâmetros. 

As Figs. 5 e 6 e as tabelas 1 e 2 confirmam que os escoamentos em condutos, quando internamente bastante lisos, 
são corretamente regidos pela Eq. 7a, com a variação da velocidade em relação à média inferior a 2,5%, precisão esta que 
é da maioria dos aparelhos de medida. Portanto, a menos que ocorra a modificação da superfície interna do conduto 
(por corrosão ou por outras causas) com o tempo, os escoamentos em condutos hidráulicamente lisos podem ser 
avaliadas com elevado grau de precisão a partir da Eqs. 7 ou 10. Entretanto, os resultados experimentais mostram que o 
mesmo já não ocorre com os condutos hidráulicamente rugosos. Com efeito, por simples inspeção da Tab. 1 vê-se que é 
elevada a variação da rugosidade uniforme equivalente dentro de cada classe particular de tubos novos, sendo até de 9 
para 1 a relação entre o maior valor e o menor valor. Na realidade essas variações deveriam resultar menores de vez que 
em parte são devidas provavelmente, às discrepâncias experimentais.cometidas nas medidas dos diâmetros, das velocida
des e das demais variáveis intervenientes e em parte, são devidas possivelmente, aos efeitos da idade que em certos casos 
começa a se manifestar nos condutos ao cabo de alguns meses de operação. Neste caso, foi recomendado adotar-se para 
cada classe de tubos um valor médio para a rugosidade uniforme equivalente. Os erros resultantes na velocidade e na per
da de carga, devido às variações da rugosidade uniforme equivalente em relação ao valor médio, serão bastante reduzidos 
e limitados a valores perfeitamente toleráveis em termos práticos. 

0 O interesse das fórmulas de resistência na Engenharia Sanitária destaca-se, sobretudo, na análise hidráulica das redes 
de distribuição e das linhas de adução. Para estes fins, a fórmula universal de perda de carga parece ser a mais reco
mendável, (V. n? 6), pois é corretamente válida em todas as regiões do escoamento, incluindo a região de transição, 
e é de fácil manipulação, por via numérica, com as atuais máquinas de calcular (V. n9 4). Contudo, para que os resul
tados obtidos por essa fórmula sejam confiáveis, é indispensável que se faça uma correta avaliação do coeficiente k. 
Esse coeficiente depende, de uma maneira geral, da composição da água, do material e do processo de fabricação dos 
tubos, do acabamento interno do tubo e da idade em serviço do conduto. Conhecendo esses elementos e ajuizando 
um coeficiente de segurança, o Engenheiro está em condições de fixar o valor de k a adotar. Por exemplo, para os 
condutos de ferro fundido há bastante tempo em serviço e considerando o tipo de revestimento interno então execu
tados nos tubos antigos, o valor de k a adotar é da ordem de 10"3m. Mas para os condutos rlovos de qualquer mate
rial (ferro fundido, aço, concreto armado, cimento amianto, plástico), em que os revestimentos internos são particu
larmente lisos, e os preservam de incrustações, a literatura especializada indica um valor de k da ordem de 5 x 10"sm. 

Entretanto, a fixação de k deve compreender ainda, o tipo da rede hidráulica, onde as perdas de carga singulares 
de difícil avaliação não são consideradas, em geral. Nas redes de distribuição estas perdas são devidas ao elevado número 
de juntas, conexões, válvulas e registros enquanto que nas adutoras, ainda que bem assentadas, ocorrem perdas devidas 
à falta de alinhamento preciso e à presença de juntas. Por essa razão, Dupont, [6], na França, tem recomendado adotar, 
para as redes de distribuição, o valor K = 10"3m, para as adutoras de comprimento inferior a 1000 m, o valor 
K = 10"4m, e para as adutoras de comprimentos maiores que 1000 m, o valor K = 4 x 10"4m. Ainda, nas redes de 
distribuição, quando se quer levar em conta os eventuais acréscimos nos consumos, a formação de possíveis depósitos de 
materiais e a incerteza quanto ao sentido do escoamento nos condutos, Dupont recomenda elevar o valor de K para 
2 x 10"3m. 

Entre nós, essa orientação foi seguida na redação das Normas Técnicas P-NB-591 "Elaboração de Projetos de Sis
temas de Adução de Água para Abastecimento Público" e P-NB-594. "Elaboração de Projetos Hidráulicos de Redes de 
Distribuição de Água Potável para Abastecimento Público". A Tab. 3 é uma reprodução dos valores adotados pelas 
citadas Normas Técnicas, valores esses extraídos de diversos autores e entidades [5], [10]. 

g) A menos de um erro relativamente pequeno (excepcionalmente da ordem de 6%, V. Tab. 4), o coeficiente de perda 
de carga f pode ser calculado também pela fórmula ajustada de Wood àquela de Colebrook-White: 

f = a + bR"c (10b) 

onde 
V V 0,225 

a= 0,53-j^ + 0,094 (-g) 

if 0,44 

b = 88 (-£) 

v 0,134 
c= 1.62 (-g) 

Esta fórmula é muito útil para a análise de um dado escoamento em que a vazão e o diâmetro são conhecidos a 
priori (V. n? 4, CASO I). 
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TABELA 2 

Coeficientes obtidos em ensaios de condutos e túneis (Cf. Ref. 9) 

Curve 

Símbolo 

© 

O 

A 

o 

A 

o 

A 

o 

A 

V 

A 

o 

V 

o 

o 

I 

N9 

Nome 
do 

Projeto 

1 Fort Randall Pen-
stock 1, Missouri 
Rivcr, S.D. 

2 Fort Randall Pen-
stock 8, Missouri 
River, S.D. 

3 Fort Randall Tunn-
el 10, Missouri Ri
ver, S.D. 

4 Denison Dam 
Tunnel, Red-River, 
Okla, and Tex. 

5 Pine Fiat Dam Con-
duit, Kings River, 
Calif. 

6 Pine Fiat Dam Con-
duit, Kings River, 
Calif. 

7 Ontario Power Co. 
Tunnel, Niágara 
Falis, Canada 

8 Umatilla River 
Siphon, Umatilla 
Project, Ore. 

9 Umatila Dam 
Siphon, Umatilla 
Project, Ore. 

10 Prosser-Pressure 
Pipe, Yakima, 
Wash. 

11 Deer Fiat Cocnduit 
Boise Project, 
Idaho 

12 Chelan Station Con-
duit, State of 
Washington 

13 Enid Dam Tunnel, 
Yocona Rivcr. 

14 Oahe Dam Tunnel, 
Missouri River, 
S.D. 

15 San Gabriel Pen-
stock, Los Angeles 
County, Calif. 

16 San Gabriel, Pen-
stock, Los Angeles 
County, Calif. 

17 Garrison Dam Pen-
stock, Missouri 
River, N.D. 

18 Niágara Sir Adam 
Beek Tunnel, 
Canada 

18 Louisville Sewer 
Model 

Trecho ensaiado 

Superfície 

Coal-tar 
(*) 

Tinta de vini 
sobre aço 

Coal-tar 
( • ) 

Concreto 

Concreto 

Concreto 

Concreto 

Concreto 

Concreto 

Concreto 

Concreto 

Concreto 

Concreto 

Concreto 

Enamel 
em aço (*) 

Enamel 
em aço (*) 

Tinta Vinil 
sobre aço 

Concreto 

Plástico 

Diam. (m) 

6,6 

6,6 

6,6 

6,0 

Rect. 
1,5 X2,7 

Rect 
1,5 X2,7 

5,4 

1,149 
1,149 

0,75 

0,762 

0,9 

4,2 

3,3 

5,475 

1,269 

3,069 

7,2 

13,5 

1,47 
0,099 

L/D 

22 

22 

29 

32 

54 

54 

361 

2,550 
2,565 

2,011 

896 

2,427 

659 

5 

36 

118 

49 

32 

624 

508 
762 

Ensaios 

Ano Anos 

1956 . . . . 

1959 . . . . 

47-57 . . . 

1952 

54-58 . . . 

8 

. . . . 5 
2 

4 

6 

novo 

1958 6 

60-62 . . . . 

1953 

1953 . . . . 

1956 novo 

1954 novo 

1949 novo 

A"? 

20 

29 

5 

3 

7 

6 

5 

5 
2 

3 

7 

5 

17 

8 

4 

30 

26 

26 

6 

16 

Velocidade (m/s, 

3,15 
4,41 

1,92 
4,38 

6,0 
19,74 

19,59 
21,48 

18,45 
20,52 

24,15 
27,45 

1,2 
6,0 

0,42 - 0,96 
1,2- 1,26 

1,02 
1,08 

1,37 
1,74 

1,62 
2,73 

0,36 
4,44 

11,1 
11,67 

11,01 
13,32 

18,0 
10,8 

2,19 
14,97 

2,4 
4,65 

2,52 
4,53 

0,354 
1,245 

Dados obtidos 

R f 10sK(m) 

1,25 x IO7 0,01053 0,28 
1,75 x 107 0,01045 

8,11 X 106 0,00833 zero 
1,84 x IO7 0,00739 

4,67 X10 7 0,00881 0,1 
1,46 X 108 0,00869 

1,20 x IO8 0,00764 4,0 
1,40 x IO8 0,00762 

2,80 x 107 0,01318 0,31 
3,43 x IO7 0,01317 

3,54 X IO7 0,01750 0,012 
4,49 x 107 0,01750 

5,88 x IO6 0,00889 90,0 
2,94 X IO7 0,00733 

3,80 X IO5 0,01481 0,1 
1,14 X10 6 0,01310 

6,00 X10 s 0,01406 7,1 
6,40 x IO5 0,01396 

1,01 x IO6 0,01768 0,437 
1,20 X10 6 0,01761 

1,32 x IO6 0,01368 0,123 
2,20 x IO6 0,01333 

3,40 X IO6 0,01123 0,19 
1,69 X IO7 0,01056 

2,58 x 107 0,01290 0,47 
2,71 X 107 0,01290 

7,37 x 107 0,00690 1,1 
9,17 X10 7 0,00682 

1,82 x IO6 0,01162 4,8 
1,17 X10 7 0,01037 

5,57 x 106 0,00880 zero 
3,81 X 107 0,00653 

1,54 X IO7 0,00761 zero 
2,96 x 107 0,00698 

3,25 X 107 0,00769 5,5 
5,66 X 107 0,00747 

4,80 x 104 0,0206 zero 
1,13 X10 s 0,0168 zero 

X*) Tubo de aço revestido internamente com alcatrão da hulha, por centrifugação. 
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TABELA 3 

Valores adotados na PNB 591 da rugosidade uniforme equivalente K (em mm) para tubos usuais. 

I. TUBO DE AÇO: JUNTAS SOLDADAS EINTERIOR CONTÍNUO 

1.1. Grandes incrustações ou tuberculizações 2,4 a 12,0 
1.2. Tuberculização geral de 1 a 3 mm 0,9 a 2,4 
1.3. Pintura à brocha, com asfalto, esmalte ou betume em camada espessa 0,6 
1.4. Leve enferrujamento 0,25 
1.5. Revestimento obtido por imersão em asfalto quente 0,1 
1.6. Revestimento com argamassa de cimento obtido por centrifugação 0,1 
1.7. Tubo novo previamente alisado internamente e posterior revestimento de esmalte, 

vinyl ou epoxi obtido por centrifugação 0,06 

II. TUBO DE CONCRETO 

2.1. Acabamento bastante rugoso: executado com formas de madeira muito rugosas: con
creto pobre com desgastes por erosão; juntas mal alinhadas 

2.2. Acabamento rugoso: marcas visíveis de formas 
2.3. Superfície interna alisada a desempenadeira; juntas bem feitas 
2.4. Superfície obtida por centrifugação 
2.5. Tubo de superfície lisa, executado com formas metálicas, acabamento médio com 

juntas bem cuidadas 
2.6. Tubo de superfície interna bastante Usa, executado com formas metálicas, acabamento 

esmerado, e juntas cuidadas 

2,0 
0,5 
0,3 
0,33 

0,12 

0,06 

III. TUBO DE CIMENTO AMIANTO 0,10 

IV. TUBO DE FERRO FUNDIDO 

4.1. Revestimento interno com argamassa de cimento e areia obtida por centrifugação com 
ou sem proteção de tinta a base de betume 0,1 

4.2. Não revestido 0,15 a 0,6 
4.3. Leve enferrujado 0,30 

V. TUBO DE PLÁSTICO 0,06 

VI. TUBOS USADOS 

6.1. Com camada de lodo inferior a 5,0 mm 
6.2. Com incrustações de lodo ou de gorduras inferiores a 25 mm 
6.3. Com material sólido arenoso depositado de forma irregular 

6,0 a 30,0 
60,0 a 30,0 

NOTA: - Valores mínimos a adotar com tubos novos (cf. item 5. 8.1.9 da PNB 591): 
- Para adutoras medindo mais de 1 000 m de comprimento: 2,0 vezes o valor encontrado na tabela acima para 

o tubo e acabamento escolhidos. 
- Para adutoras medindo menos de 1 000 m de comprimento: 1,4 vezes o valor encontrado na tabela para o 

tubo e acabamento escolhidos. 

TABELA 4 

Valores de f segundo as Eqs. 10 a (indicado por fc) e 10 b (indicado por fw) 

^ \ R 

2 X IO3 

2 X 7 0 - 4 

2 X W* 

5 X 103 

0,0396 
0,0394 
2,90 

0,0381 
0,0387 
1,54 

0,0376 
0,0392 
4,34 

10* 

0,0338 
0,0329 
0,45 

0,0318 
0,0318 
0,54 

0,0312 
0,0316 
1,3 

5 x 10A 

0,0265 
0,0271 
2,18 

0,0229 
0,0234 
2,29 

0,0216 
0,0216 
0,11 

Ws 

0,0251 
0,0250 
3,57 

0,0207 
0,0214 
3,44 

0,0190 
0,0193 
1,62 

5 X 10s 

0,0238 
0,0348 
4,34 

0,0183 
0,0193 
5,57 

0,0154 
0,0163 
5,67 

IO6 

0,0235 
0,0246 
4,32 

0,0178 
0,0189 
6,07 

0,0147 
0,0156 
5,93 

5 X IO6 

0,0235 
0,0244 
3,78 

: 

0,0139 
0,0146 
5,39 

Variáveis 

fc 
fw 
erro % 

fc 
fw 
erro% 

fc 
fw 
erro% 
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Fig. 5 Representação da Eq. 5 com dados obtidos em tubos industriais de todos os 
tipos (V. Ref. 8) a) tubos novos, b) tubos usados, V. também Tab. 1. 
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NUMERO DE REYNOLDS R ( = V D / J ^ ) 

Hg. 6 - Locação de pontos (f, R) no diagrama de MOODY, obtidos em testes 
de condutos e túneis (cf. rcf. 9). V. Tab. 2 

4. ANÁLISE DOS ESCOAMENTOS EM CONDUTOS FORÇADOS. 

O método de cálculo, que a seguir se expõe, supõe o escoamento isotérmico, realizando-se em um conduto força
do cilíndrico, longo, de seção circular e sendo conhecidos o comprimento L e a rugosidade uniforme equivalente K. 
O fluido é também conhecido através de v- As equações que regem um tal escoamento são da forma: 

a) Equação de Colebrook 

1 
2 1 o g 1 0 ( 0 , 2 7 l h - ! v T ) N^7 

b) Equação da Continuidade 

Q=?fv=Cte. 

c) Número de Reynolds 

V 

d) Fórmula universal de perda de carga distribuída 

L V2 

hf = f D 2g 

(10a) 

(11) 

(12) 

(13) 

São, portanto, quatro equações a seis incógnitas, a saber, f, D, V, Q, R, hf. Quando duas dessas variáveis são dadas, 
as demais variáveis resultam, e o problema admite solução e é única. Na prática, os pares de variáveis dados são em geral, 
da forma: (D, Q), (hf, D) e (hf, Q). Com os recursos do cálculo numérico e/ou com o emprego dos diagramas em anexo, 
as soluções, para cada um desses casos, podem ser obtidas como segue: 
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CASO I: Dados (D, Q). 

Vejamos, preliminarmente, o método de resolução através do emprego dos diagramas anexos. Como D e Q são 
dados, a Eq. 11 fornece V com o que a Eq. 12 fornece R. Como K é, também, conhecido, calcula-se K/D ou D/K. 
Com o par (K/D,R) os diagramas anexos fornecem f, com o que a Eq. 13 fornece hf. 

O método de resolução por via numérica empregando a fórmula de Wood, não traz nenhuma dificuldade de cál
culo. Mas, a resolução com a fórmula de Colebrook exige um processo numérico iterativo, que então passamos a descre
ver. Façamos x = 1/ y/T. A Eq. 10a se converte em: 

F ( x ) = x + 2 log(0,27 -£- + ~ x ) = 0 

Seja x0 uma raiz aproximada de F(Xj = 0 e suponhamos que a raiz exata é x0 + h, onde h é uma quantidade pe
quena. Então F(x0 + h) = 0 e desenvolvendo pela fórmula de Taylor, temos: 

F(x0 + h) = 0 = F(x0) + hF'íxo) + | h 2 F " ( x 0 ) + . . . 

Como h é pequeno e F(x) é uma função com propriedades normais nas vizinhanças da raiz procurada, os termos em 
h2 , h3, . . . podem ser desprezados, de modo que: 

h - " F(x0)/F ' (x0) 

A fórmula iterativa de Newton-Raphson é obtida escrevendo este último resultado como um processo iterativo, 
a saber: 

F(xr) Xr+1 = Xr -Põõ (Hb) 

Aplicando esta fórmula de recorrência à Eq. (14a) obte'm-se: 

xr + 2 1 o g ( 0 , 2 7 - ^ + ^ p - xr) 
x r + l = xr — (14c) 

l + íV± 
(0,27 ^ - R + 2,51 xr) lgelO 

Adotando, preliminarmente, um valor x<>> a fórmula de recorrência (14c) fornece sucessivamente Xj, x2, . 
O valor de x a adotar como solução será o que diferir do anterior de um valor inferior a um erro prefixado. Com uma 
máquina de calcular do tipo digital o cálculo será simples e rápido. O valor de x assim obtido fornece 

com o que se calcula a variável remanescente hf pela Eq. 13. 

CASO II: Dados (hf) D). 

Neste caso a solução por via numérica requer apenas uma ligeira modificação na Eq. 10. A expressão de 

R\fT = — >/2gDJ (16) 

(onde J = hf/L = perda de carga unitária) é função só dos dados do problema, converte a Eq\ 10 em uma expressão que 
permite calcular diretamente o valor de f, com o que se obtém, pela Eq. 13, o valor de V e pelas Eqs. 11 e 12, os valores 
de Q e R respectivamente. 

Com o emprego do diagrama de Moody-Rouse a solução é também direta e imediata: Depois de obtido R y/T pela 
Eq. 16 se deduz do diagrama f ( R v f , D/K). Os procedimentos seguintes são os acima descritos. 

CASO III: Dados (hf, Q). 

Neste caso a solução por via numérica requer também uma ligeira modificação da Eq. LO e é obtidaporaproxi-
mações sucessivas.'As expressões de (com J = hf/L e a = gtr2/8): 

•jr^HJlP • RVT = ^ ( V D , > („) 
tiradas respectivamente das Eqs. 11 e 13 e das Eqs. 10 e 16, convertem a Eq. 10 em 

[ - ^ f = - ^ l o g 1 0 [ 0 , 2 7 K ( ^ ) > + -^-i^] 
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a saber, em uma equação da forma 

F(x) = xs + p log(qx2 + rx3) = 0 (18) 

com 

1 2\/aT 2 5 vi 

A Eq. 18 é resolvida por aproximações sucessivas, utilizando o mesmo procedimento de Newton-Raphson, 
donde a fórmula de recorrência: 

xg+plog(qxS+ rxf) ( m 

5 x í + P(2q + 3rx0) 

° Xo(q + rXo)lge10 
O valor de x assim determinado fornece 

D = - ¿ - (20) 

com o que se calculam as demais variáveis remanescentes R e V. Qüando o tubo é fornecido no comércio com diâmetros 
discretos encomenda-se, na prática, tubos de diâmetros igual ou imediatamente superior ao valor encontrado por (20). 

Com o emprego dos diagramas, a solução é obtida por tentativas: 
- Adota-se um valor de D 
- Calculam-se R (Eq. 12) e D/K ou K/D 
- Do diagrama acha-se f(R, D/K ou K/D) 
- Calculase V pela Eq. 11 
- Verifica-se o diâmetro adotado resolvendo a Eq. 13 em relação a D. Se o diâmetro assim obtido coincidir como 

adotado, o problema está resolvido. Caso contrário, adota-se o diâmetro que acaba de ser calculado e repetem-se 
as operações acima citadas para uma nova verificação. Esse procedimento continua até a convergencia. 

EXEMPLO 1: 

Num conduto cilíndrico, longo, de comprimento L = lOOm, de seção circular, de diâmetro D = 0,2m e de rugosi
dade uniforme equivalente K = 10"4m está escoando água à temperatura de 20°C (v s 10~6m2/s) com a vazão de 
62,8 lts/s. Pede-se a perda de carga (CASO 1). 

Solução: 

™ r- , , w 4Q 4 x 0,0628 „ - . 
Cf. Eq. 11: V = —¿4- = ——— t— f = 2,0 m/s 

• Í 1EF 3,14 x 0,22 

vn 
Cf. Eq. 12: R = -?-^- = IO6 x 2 x 0,2 = 4 x IO5 

V 

K 10~4 

Rugosidade relativa: — - = Sx 10"4 

Cf. Eq. 14: x = Xo . X p - 8 , 2 log(135-e0,063x0) 

1 + ^ 
124,34 + 5,779 x„ 

1? tentativa: x0 = 5,0 x, = 7,477 

2 a tentativa: x t = 7,477 x2 = 7,480 

3? tentativa: x2 = 7,480 x3 = 7,480 (Erro inferior a 0,5%) 

Cf. Eq. 15: f = - T = --TS = 0,0179 
x3 7,48 

Cf. Eq. 13: hf = f i | = 0,0179 x - ^ x - ^ = 1,826 m 

Note-se a extrema convergência do processo para a obtenção de f. Este número pode ser cotejado com o valor lido 
no diagrama de Moody-Rouse para R e D/K acima calculados. Também, pode ser comparado com o que se obteria 
aplicando a fórmula de Wood, à saber (V. Eq. 10b): 

a = 0,094(5 x IO-4)0-225 + 0,53(5 x IO'4) = 0,011726 
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b= 88(5 x 10-4)°'44= 3,10477 

c= 1,62(5 x IO"4)0'134 = 0,585 

f = 0,01726 + 3,10477(4 x io5)"°'S8S = 0,01890 

Este valor difere do anterior em menos de 6%. 

EXEMPLO 2: 

Num conduto cilíndrico longo de ferro fundido de seção circular, de diâmetro D = 0,10 m e de rugosidade uni
forme equivalente 2,5 x 10~4m, está escoando água à temperatura de 37°C (v = 7,0 x 10~7m2/s) com perda de carga 
unitária J = (H,/L) = 0,0115 m/m. Pede-se a vazão (CASO II). 

Cf. Eq. 16: R \ / T = 0 ' ' X 1 0 s/7 x 9,8 x 0.1 x 0,0115 = 2,1 x IO4 

7 
K 2,5 x IO"4 _ . . , „ _ , 

D 0,1 
= 2,5 x 10' 

Cf. Eq. 10: -4=r= - 2 log(0,27 x 2,5 x IO'3 + ' . = 6,2 /. f = 0.026 
Y f 2,\ x IU 

2EDJ 2 x 9,8 x 0,1 x 0,0115 
Cf. Eq. 13: V2 = -=s= = : = = 0,87 ;. V = 0,93 m/s. 1 f 0,026 

Cf. Eq. 11: Q = ' X ° ' x 0,93 = 0,0073 m3/s ou 7,3 E/s. 

Com o emprego do diagrama de Moody-Rouse se deduz f(R \/T =2,1 x IO4 ; D/K. = 400) = 0,026. Os proce
dimentos seguintes são os mesmos acima indicados. 

EXEMPLO 3: 

Calcular o diâmetro de um conduto cilíndrico longo, de aço, de comprimento 360 m, de rugosidade uniforme 
equivalente 10"4 m, para a adução de água à temperatura de 20°C (y = 10"6 mJ/s) com a vazão de 12,0 m3/s è sob a di
ferença de carga piezométrica nas seções extremas de 3,9 m. 

Solução: Preliminarmente, calculam-se: 

J = — = — = 0,0108 m/m 
L 360 

2 V l2 , l x 0,0108 
P= — =0,06 

q= 0,27 x K= 0,27 x IO"4 

2,5 x 1Q-6 

XQ - 0,24 + 0,06 log(0,27 xg + 0,054 xg) 

r = , = 5,43 x 10 
V 2 x 9,8 x 0,0108 

Cf. Eq. 19: x *= x0 ^ 0,0324 + 0,00098 x0 

X° xo (0,62.17 + 0,12503 x0) 

I a tentativa: x„ = 0,60 \ l = 0,90 

2a tentativa: x, = 0,90 x2 = 0,806 

3? tentativa: x2 = 0,81 x3 = 0,779 

4 a tentativa: x3 = 0,779 x4 = 0,777 (erro < 0,3%) 

O diâmetro procurado será: (Eq. 20): 

D =—5- = j - = 1,648m ou i648mm. 
X4 0,7772 
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Note-se que o primeiro valor adotado para x0(= 0,60) corresponde a um diâmetro 2777 mm. A convergencia 
é então rápida levando-se ainda em consideração a precisão imposta ( <• 0,3%). 

Os valores de V e f serão, conforme respectivamente Eqs. 11 e 13: 

V = 5,62 m/s, f = 0,011 

5. CASO PARTICULAR DAS REDES DE DISTRIBUIÇÃO E DE CONDUTOS DE 
ADUÇÃO DE ÁGUA 

A importancia das fórmulas de resistencia na Engenharia Sanitaria destaca-se, sobretudo, na análise hidráulica das 
instalações prediais, das redes de distribuição e das linhas de adução de água. Para estes fins, a fórmula universal de 
perda de carga é perfeitamente recomendável e seu emprego pode ser enormemente facilitado por meio das tabelas ane
xas. Estas tabelas foram preparadas, admitindo-se a água à temperatura de 20°C (v>= 10~6m2/s), e praticamente, para 
qualquer valor da rugosidade uniforme equivalente do intervalo (0,05 mm; 2,0 mm) e da velocidade variável no inter
valo (0,3 m/s; 3,0 m/s). A distribuição adotada para os diâmetros dos tubos permite cobrir a maioria dos diâmetros 
normalmente oferecidos no comércio. A vazão (em £/s), quando é dada e não se encontra na tabela, pode ser interpolada 
sem prejuízo da precisão. 

O uso das tabelas é muito simples e isto pode ser avaliado rapidamente com a resolução dos seguintes exemplos: 

EXEMPLO 4: 

Sendo dados D = 0,2m, K = 0,1 mm, Q = 62,8 í/s (V. Ex. 1) L = 100, Om, pedem-se a perda de carga e a velo
cidade. 

Com os dados de entrada Q = 62,8 í/s e K = 0,1 mm na folha correspondente ao diâmetro D = 0,2m, encon
trare J = 0,1824m/m, donde hf = JL = 0,01824 x 100 = l,824m, e V = 2,0m/s. 

EXEMPLO 5: 

Sendo dados D = 0,10m, K = 0,25mm e J = 0,0115m/m, pede-se a vazão e consequentemente, a velocidade 
(Cf. Ex. 2). 

Na folha correspondente a D = 0,1 m, temos por interpolação, os valores de J para K = 0,25 mm e entre as velo
cidades 0,9m/s e 0,95m/s. Como J(0,9ni/s) = 0,01093ni/m c J(0,95m/s) = 0,01214m/m, a velocidade para a qual 
J = 0,0115m/m é V = 0,92m/s. Em termos de vazão, sendo S = 0,0079m2, temos: 
Q = 0,92 x 0,0070 = 0,0073 m3/s = 7,3 2/s. 

EXEMPLO 6: 

Calcular a pressão disponível em cada uma das seções da instalação predial representada na Fig. 7 sendo dado 
K = 0,2mm 

5£ m 

0,0 

3,0 m 

3,0 m 

Fig. 7 - Esquema da instalação predial referida no Ex. 6. 
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Os resultados obtidos estão resumidos nas tabelas seguintes. Na coluna (1), estão indicados os trechos em que 
a instalação foi subdividida. Nas colunas (2), (3) e (4) encontram-sc o comprimento, o diâmetro e a vazão de cada 
trecho. Nas colunas (5), (6) e (7) estão as variáveis avaliadas de acordo com o procedimento indicado no Ex. 4. 
Nas colunas (8), (9) estão citadas a soma dos coeficientes de perda de carga singular e a perda de carga singular é dada 
por hs = Ks V2/2g. A soma hs + hf é a perda de carga total no trecho (Coluna 10). A tabela seguinte é por si só esclare
cedora quanto ao cáculo da pressão disponível. 

Trecho (1) 

0 - 1 

1 - 2 

2 - 3 

L(m) (2) 

Í0,0 

3,0 

3,0 

D(mm) ¡3) 

63,0 

50,0 

38,0 

Q{4) filst 

5,0 

4,0 

2,0 

V(5) (m/s) 

1,6 

2,05 

1,76 

Perda distr. 

J(m/m) (6) 

0,0595 

0,1264 

0,1323 

hf(m) (7) 

0,595 

0,379 

0,397 

Perda sing. 

Ks(8) 

3,5 

1,3 

1,3 

hs(9) 

0,46 

0,28 

0,21 

Perda 
Total 
(10) 

1,05 

0,66 

0,606 

Seçao 

0 

1 

2 

3 

Carga piezom. 
(m ca) 

11,8 

10,75 

10,09 

9,48 

Cota geotn. 
(m ca) 

11,80 

6,0 

3,0 

0,0 

Pressão disponível 
(m ca) 

zero 

4,75 

7,09 

9,48 

6. LIMITAÇÕES DAS FÓRMULAS EMPÍRICAS DE PERDA DE CARGA 

Com exceção talvez da fórmula de resistência devida a Flamant (Eq. 1) que é, para b = 0,0052 e R < 105, 
admiravelmente, exata, as demais fórmulas são mais ou menos incorretas. A incorreção dessas fórmulas é tanto maior 
quanto mais amplo é o domínio de aplicação pretendido pelos seus autores. Entie as fórmulas consideradas com do
mínios de aplicação bastante amplos destaca-se a de Hazen-Williams (Eq. 2) e entre as fórmulas de domínio de apli
cação mais restritos destaca-se a de Manning-Strickler (Eq. 3). As incorreções destas duas fórmulas são a seguir evi
denciadas à luz da fórmula universal (Eq. 4) com o coeficiente de perda de carga dado pela fórmula de Colebrook 
(Eq. 10). 

6.1 Fórmula de Flamant 

Mediante pequenas transformações algébricas, a Eq. 1 assume a forma: 

, _2bg_ _ L i , v ! 
J =

 vi/4 ' R»'« D 2g 

Por comparação com a Eq. 4 se deduz imediatamente a relação 

A f = R 1/4 (21) 

com A = 3bg/v1/4. 
A Eq. (21) é do tipo daquela de Blasius (Eq. 7.b). A constante A para o líquido água à temperatura de 

20°C(v = 10~6m2/s) e para b = 0,0005 (tubo de vidro ou de chumbo, que são tubos internamente lisos) vale 

2 X 0,00052 X 9,8 
A =- 10 - 6 / 4 = 0,322 

que difere da constante de Blasius (0,316) em menos de 2%. 
Assim, a fórmula de Flamant com b = 0,00052 é teoricamente correta para condutos hidráulicamente lisos e 

para 5 . IO3 < R < 10s. 
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6.2 Fórmula de Manning-Strickler 

Igualando as perdas de carga unitaria dadas pelas Eqs. 3 e 4 obtém-se 

11,16 
ST 

= D 1/6 (22) 

Na fórmula de Manning-Strikler, n é um coeficiente numérico que depende apenas da rugosidade do conduto. 
Neste caso, f deverá corresponder à região do escoamento em que o conduto é hidráulicamente rugoso. A lei de variação 
de f é, então, dada pela Eq. 8 com e = K e A = 1,74, ou, o que é o mesmo, pela Eq. 10: 

7 r 2 , o e 3 ' 7 1 l 
Levando a expressão de v ^ n a Eq. (22) e simplificando o resultado obtido, chega-se à seguinte relação 

„ _ J Ç ^ ( D ) 1 / 6 _ 1 
22,32 V K ' , D 

log3,71 — 

Para que n dependa unicamente da rugosidade do conduto, é preciso que a quantidade 

1 

(23) 

< > • <£> 
l og3 ,71- | -

se mantenha constante, para qualquer que seja o valor de D/K. A Tab. 5 põe em evidência que para uma grande variação 
de D/K, as variações de Y(D/K) são pequenas. Em primeira aproximação, Y(D/K) pode ser considerado sensivelmente 
constante. E, neste caso, a fórmula (3) é aplicável aos condutos hidráulicamente rugosos. 

E também, interessante observar a utilidade da Eq. (23) como um meio de se determinar n sendo conhecido o 
coeficiente K e vice-versa (dentro do intervalo de variação D/K para o qual Y(D/K) = Cte). 

TABELA 5 - Valores de Y(D/K) 

D 
K 

< > 

20 

0,881 

40 

0,852 

100 

0,838 

200 

0,842 

400 

0,855 

1000 

0,886 

2000 

0,917 

4000 

' 0,955 

10000 

1,016 

20000 

1,069 

40000 

1,131 

6.3 Fórmula de Hazen-Williams 

Igualando as expressões das perdas de carga J tiradas das Eqs. 2 e 4, se deduz a seguinte relação entre as diversas 
variáveis em jogo: 

f = 
1 13,26 g _ _ 

V0,1S K0,02 ' C1, 8 S2 R0,1S ( D / K )0 ,02 

donde, também, a relação: 

C = 
14,06 

(24) 

(25) 
v 0 ,08 K0,01 -JO.S4 R0,08 ( D / K )0 ,01 

Segundo as tabelas que acompanham a fórmula de Hazen-Williams, C é um número que depende apenas da 
rugosidade do conduto. Para avaliar a consistência desta propriedade calcularam-se os valores de f(R, K/D) pela Eq. 10 e 
os valores de C pela Eq. 25. Estes valores que se encontram na Tab. 6, admitem a representação gráfica mostrada na 
Fig. 8. Para facilidade de construção desse gráfico e sem prejuízo da precisão, as potências de K e de D/K foram su
primidas, pois são da ordem da unidade, para K e D/K variáveis dentro de intervalos relativamente extensos. O com
portamento de C pode ser avaliado nos dois exemplos seguintes: 

EXEMPLO 7 

Neste exemplo (V. Tab. 7) imaginaram-se condutos formados por tubos de mesmo material e de mesmo revesti
mento interno, com o valor de K igual a 10"3m. O líquido é água escoando à temperatura de 20°C (v = IO"6 m2/s). 
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TABELA 6 

Valores de f(R, K/D) e de C(f, R). 

05 

04 

03 

02 

015 

01 

006 

004 

002 

001 

0006 

0004 

0002 

0001 

ERO 

5-IO3 

f 

0,0759 

0,0695 

0,0628 

0,0555 

0,0515 

0,0473 

0,0436 

0,0416 

0,0396 

0,0385 

0,0381 

0,0378 

0,0376 

0,0375 

0,0374 

C 

87,6 

91,9 

97,0 

103,7 

108,0 

113,1 

118,2 

121,2 

124,5 

126,4 

127,1 

127,6 

128,0 

128,2 

128,4 

10* 

f 

0,0738 

0,0672 

0,0601 

0,0522 

0,0479 

0,0431 

0,0388 

0,0364 

0,0338 

0,0324 

0,0318 

0,0315 

0,0312 

0,0310 

0,0309 

C 

84,1 

88,5 

94,0 

101,4 

106,3 

112,5 

119,1 

123,2 

128,3 

131,2 

132,6 

129,7 

133,9 

134,4 

134,6 

5 -10A 

f 

0,0720 

0,0652 

0,0578 

0,0494 

0,0446 

0,0391 

0,0337 

0,0305 

0,0265 

0,0240 

0,0229 

0,0222 

0,0216 

0,0212 

0,0209 

C 

75,0 

79,1 

84,4 

91,9 

97,1 

104,2 

113,0 

119,2 

128,6 

135,7 

139,2 

141,5 

143,6 

145,1 

146,2 

10s 

f 

0,0717 

0,0649 

0,0575 

0,0490 

0,0441 

0,0385 

0,0329 

0,0295 

0,0251 

0,0222 

0,0207 

0,0199 

0,0190 

0,0185 

0,0180 

C 

71,1 

75,0 

80,1 

87,3 

92,4 

99,5 

108,3 

114,8 

125,3 

133,9 

139,0 

142,0 

145,6 

147,7 

149,9 

5 -10s 

f c 

0,0716 

0,0647 

0,0572 

0,0487 

0,0438 

0,0380 

0,0323 

0,0286 

0,0238 

0,0202 

0,0183 

0,0170 

0,0154 

0,0144 

0,0132 

62,5 

66,1 

70,6 

77,0 

81,6 

88,1 

96,1 

102,7 

113,4 

123,9 

130,7 

136,0 

143,4 

148,7 

155,9 

10 

f 

0,0715 

0,0647 

0,0572 

0,0487 

0,0437 

0,0380 

0,0322 

0,0285 

0,0236 

0,0199 

0,0178 

0,0165 

0,0147 

0,0134 

0,0116 

6 

C 

59,2 

62,5* 

66,8* 

72,9* 

77,3* 

83,3* 

91,1* 

97,3* 

107,7* 

118,1 

125,5 

130,7 

139,1 

146,3 

158,1 

5 -IO6 

f 

0,0715 

0,0646 

0,0571 

0,0486 

0,0437 

0,0379 

0,0321 

0,0284 

0,0235 

0,0196 

0,0174 

0,0160 

0,0139 

0,0134 

0,0090 

C 

52,1 -

55,0 

58,0 

63,3 

67,0 

73,3 

79,2 

84,6 

94,9 

103,3 

110,2 

116,8* 

126,1 

128,6 

159,7 

10 

f 

0,0715 

0,0646 

0,0571 

0,0486 

0,0437 

0,0379 

0,0321 

0,0284 

0,0234 

0,0196 

0,0174 

0,0159 

0,0138 

0,0134 

0,0081 

7 

c 

49,3 

52,0 

54,9 

59,9 

63,4 

69,4 

74,9 

80,0 

90,0 

97,8 

104,3 

110,9 

119,7* 

121,7* 

159,7 

5 'IO1 

f 

0,0715 

0,0646 

0,0571 

0,0486 

0,0437 

0,0379 

0,0321 

0,0284 

0,0234 

0,0196 

0,0174 

0,0159 

0,0137 

0,0120 

0,0065 

C 

43,3 

45,7 

48,3 

52,6 

55,7 

61,0 

65,9 

70,4 

79,2 

85,9 

91,7 

97,5 

105,7 

113,5 

158,1 

10Z 

f 

0,0715 

0,0646 

0,0571 

0,0486 

0,0437 

0,0379 

0,0321 

0,0294 

0,0234 

0,0196 

0,0174 

0,0159 

0,0137 

0,0120 

0,0059 

C 

41,0 

43,3 

46,3 

50,5 

53,4 

57,7 

63,1 

67,4 

74,9 

82,4 

87,9 

92,3 

100,0 

107,4 

157,6 
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Fig. 8 - Valores de f(R, K/D) e C(i", K) 



A velocidade foi admitida constante e compatível com os valores normalmente admitidos na prática (coluna 3). Para os 
diversos valores adotados para K/D (coluna 1) calcularam-se os diâmetros (coluna 2) e, consequentemente, os números 
de Reynolds (coluna 4). 0 coeficiente de perda de carga foi obtido pelo processo descrito no Ex. 1 ou da Tab. 6 (colu
na 5). Os resultados obtidos para C, calculados segundo a Eq. 25, (ou Tab. 6), encontram-se na coluna 6. Constata-se 
que C é um número que varia com o diâmetro. 

TABELA 7 

Valores de C paia K = 1 0 m e diâmetro variável. 

<1) 
K/D 

0,01 
0,004 
0,002 
0,001 

(2) 
D(m) 

0,10 
0,25 
0,50 
1,00 

(3) 
V(mls) 

1,0 
1,0 
1,0 
1,0 

(4) 
R 

1,0 x 10S 

2,5 x 10s 

5,0 X 10s 

1,0 X 106 

(V 
f 

0,0385 
0,0285 
0,0238 
0,0199 

(61 
C 

99,5 
107,3 
113,4 
118,1 

EXEMPLO 8 

O exemplo, agora, considerado, é um conduto de rugosidade uniforme K = 10~4m, de diâmetro D = 1,0 m, em 
que a água, à temperatura de 20°C (v = 10"6m2/s), pode escoar com as seguintes velocidades (em m/s): 0,5; 1,0; 
1,5; 2,0; 2,5; 3,0; 3,5; 4,0 e 5,0. Deseja-se verificar para este conduto os correspondentes valores de C. Os resultados 
encontram-se na Tab. 8. As variações verificadas no coeficiente C são, neste caso, devidas unicamente às variações pro
duzidas na velocidade. 

TABELA 8 

Valores de C para um conduto de diâmetro D = 1,0 m e rugosidade relativa (K/D = 10" ). 

V(m/s) 

0,5 
1,0 
1,5 
2,0 
2,5 
3,0 
3,5 
4,0 
5,0 

R 

0,5 x IO6 

1,0 x IO6 

1,5 x 10* 
2,0 x IO6 

2,5 x IO6 

3,0 x IO6 

3,5 X IO6 

4,0 X IO6 

5,0 x IO6 

/ 

• 0,0144 
0,0134 
0,0134 
0,0134 
0,0134 
0,0134 
0,0134 
0,0134 
0,0134 

C 

146,88 
144,59 
139,79 
136,61 
134,19 
132,25 
130,63 
129,24 
126,81 

À vista do exposto, pode-se afirmar que é notória a imprecisão da fórmula de Hazen-Williams, sobretudo, nas 
redes hidráulicas, formadas de condutos de diferentes diâmetros, ainda que de mesmo material e de mesmo revesti
mento interno. Essa imprecisão é ainda maior quando as vazões são avaliadas a partir de estimativas iniciais, como soe 
acontecer nos projetos de redes de distribuição e de linhas de adução (já que um erro em C acarreta um erro igual na 
vazão, para hf e D fixados) e em que as velocidades podem resultar muito diferente dos valores iniciais. 

Em outras palavras, o coeficiente C é um número variável com a rugosidade do conduto, com a rugosidade relativa 
e com o número de Reynolds. Todavia, por inspeção da Tab. 6 (última linha) ou do gráfico da Fig. 6, conclui-se que, 
para valores de C da ordem de 158 e número de Reynolds acima de 5 X IO5, a fórmula de Hazen-Williams se ajusta 
bem aos condutos hidráulicamente lisos. Para valores de C compreendidos entre 110 e 140 e condutos de pequena ru
gosidade relativa, o escoamento com baixo número de Reynolds, o ajuste se faz na zona de transição mas aproxi
madamente. Para C < 110 e para condutos hidráulicos rugosos, a fórmula de Hazen-Williams não é adequada. 

7. CONCLUSÕES 

Neste trabalho, foi feita uma exposição sumária da teoria racional do escoamento em condutos forçados, a apre
sentação e a análise de algumas fórmulas empíricas de perda de carga distribuída de uso mais frequente na Engenharia 
Sanitária. 
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A teoria racional do escoamento em condutos forçados se caracteriza por um formulário admiravelmente conciso 
e absolutamente geral. Com as atuais máquinas matemáticas de calcular, e com os recursos do cálculo numérico, as 
fórmulas permitem soluções simples e extremamente convergentes de qualquer problema em que os dados são da forma 
(Q, D), (hf, D) e (hf, Q). As tabelas apresentadas em anexo permitem a solução direta, sem nenhum cálculo auxiliar, 
para um grande número de problemas práticos. 

As fórmulas empíricas abordadas neste trabalho foram analisadas à luz da teoria racional do escoamento nos 
condutos forçados, levando às seguintes conclusões básicas: 

a) A fórmula de Flament com b = 0,0052 se revelou particularmente exata para condutos hidráulicamente lisos 
e para número de Reynolds não superior a 10s; 

b) A fórmula de Manning Strickler é também, correta, mas para condutos hidráulicamente rugosos e para um 
intervalo restrito de rugosidades relativas; 

c) A fórmula de Hazen-Williams se apresenta correta apenas para condutos hidráulicamente lisos e para números 
de Reynolds acima de 5 X 10s. Na região de transição onde são pequenos os valores de K/D, ela é apenas 
aproximada, mas para condutos hidráulicamente rugosos a fórmula é, simplesmente, inadequada. Quando o 
conduto é hidráulicamente liso e o número de Reynolds é superior a 5 X IO5, o coeficiente C assume um 
valor sensivelmente constante e é da ordem de 158. Mas este valor se situa fora das tabelas que normalmente 
acompanham a fórmula de Hazen-Williams. Nos demais casos, o valor de C é uma função do número de 
Reynolds e da rugosidade relativa. Então, nas redes de distribuição e nos condutos de adução onde há uma 
grande variedade de diâmetros, a adoção de um único valor de C para todos os condutos tendo em vista apenas 
a rugosidade, pode acarretar erros relativamente importantes. Estes erros serão mais imprevisíveis ainda quando 
nas análises de redes hidráulicas a distribuição final das vazões se diferencia bastante das distribuições inicial
mente adotadas. Os erros poderão tornar-se ainda maiores se a rede hidráulica é formada por condutos novos 
e por condutos existentes com longo tempo em serviço, cujo comportamento se assemelha muito ao de um 
conduto rugoso mesmo para pequenos números de Reynolds. 

8. NOTAÇÕES 

p = pressão L = comprimento da canalização 
D = diâmetro do conduto 7 = peso específico do líquido 
J = perda de carga unitária hf = perda de carga distribuída 
b = coeficiente de Flamant R = número de Reynolds 
C = coeficiente de Williams-Hazen V = viscosidade cinemática 
n = coeficiente de Manning K/D = rugosidade relativa (ou D/K) 
Q = vazão 5 = espessura do filme laminar 
V = velocidade média K = rugosidade uniforme equivalente 
f = coeficiente de perda de carga distribuída e = rugosidade uniforme (ou homogénea) 

RH = raio hidráulico z = variável cota 
Cf = coeficiente de atrito Ks = coeficiente de perda de carga singular 
iò = tensão tangencial na parede do conduto hs = perda de carga singular 
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ANEXO II 
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APÊNDICE 

TABELAS 
DA 

FÓRMULA UNIVERSAL 
DE 

PERDA DE CARGA 
PARA 

CONDUTOS DE DIÂMETROS ENTRE 
13mm e 2.000mm 



IO 
Oí 

•V£10- * 
«CIOAOfc»-
•(M/S] • 

* ,30 
* .35 
* ,40 
'• ,45 
* ,50 
* .55 
* ,fiO 
* .65 
• ,70 
« ,75 
• ,80 
« ,B5 
* ,90 
. .95 
* 1,00 
* 1.05 
* 1.10 
• 1.15 
» 1.20 
« 1,25 
» 1,30 
» 1,35 
• 1.40 
• 1.45 
* 1,50 
* 1,55 
* 1,60 
• 1,65 
* 1,70 
* 1.75 
* 1,80 
* 1.85 
* 1,90 
* 1,95 
• 2,00 
• 2,05 
* 2.10 
• 2.J5 
* 2,20 
* 2,25 
* 2,30 
• 2,35 
• 2,40 
• 2,45 
• 2.50 
* 2,59 
• 2,60 
• 2,65 
• 2,70 
* 2,75 
• 2.80 
• 2,83 
• 2.90 
» 2,95 
• 3,00 

K«.OS 

.01551 
,02036 , 
.02582 
.00186 
.03849 
,04570 
,05349 
,06185 
,07079 
,06030 
,09037 
.10101 
.11221 
,12398 
,13631 
,14921 
,1626b 
,17667 
.19125 
,20638 
.22207 
,23832 
,25612 
,27249 
.29041 
,30488 
.32791 
.34750 
,36764 
,36834 
,40959 
.43140 
,45376 
.47668 
,50015 
,52417 
,54875 
,57388 
,59957 
,62581 
,65260 
,67995 
,70785 
.73630 
.76531 
,79467 
,82498 
,85564 
,88686 
,91863 , 
,95095 , 
,98383 
1,017* 
1,081» 
1,065* 1 

. 
D1AME.TWU 

K>,06 

01576 
02074! , 
02630 
,03250 
03931 
04672 
,05474 
,06335 
07257 
,0823H 
,09278 
,10378 
11537 
12755 
14032 
,15368 
,16763 
,18217 
19730 
21301 
22931 
24620 
,26367 
,28173 
,30037 
31960 
33942 
35982 
,38080 
,40237 
42452 
44726 
47056 
49448 
,51897 
,54404 
,56970 
,59594 
,62276 
,65016 
,67815 
,70673 
.X3588 
T6662 
79594 
82684 
,83833 
89040 
92305 
95629 , 
99011 ] 
,024* í 
,059* 
,095* 
•131* ] 

Uu CONDUTO <-'* 

P t w U 

K»,07 

01601 , 
02107 , 
02678 
03313 
04011 
,04772 
,05395 
,06481 
07429 
,08440 
,09512 
10646 
,11842 
,13099 
14419 
,16799 
,17242 
,18745 
,20310 
,21937 
23624 
25373 
,27184 
,29055 
,30988 
32982 
35037 
37154 
39331 
,41570 
43870 
46231 
48653 , 
51136 
,53681 
56266 
,58952 
,61680 
,64468 
,67318 
,70229 
,73201 
,76234 
79327 , 
82482 , 
65698 
88975 
92313 
957U , 
99172 1 
,026» 1 
.062* 1 
,099* 1 
,136* ) 
.173* | 

Kl,08 

01625 
02142 , 
02725 
03374 
04089 
,04869 
05714 
,06623 
07597 
,08636 
09739 
10906 
12137 
13432 
14792 
16216 
17702 
,19254 
20869 
22548 
24291 
26097 
,27967 
,29901 
,31699 
33961 
36086 
38275 
40527 
42844 
43224 
47667 
30175 
52745 
55380 
58078 
60840 
63665 
,66554 
69507 
,72523 
,75603 
78746 
81953 
85223 , 
88537 
91955 
95416 
98941 
,025* 
.061» 1 
,098* 
,136* 
,173* 
.214» 

A 0 t 

*«,09 

01649 
02176 , 
02771 
,03435 
,04166 
,049b4 
,05830 
,06762 
07761 
,08827 
,09959 
,11158 
12423 
13755 
13133 
,16618 
,18148 
,19745 
,21408 
23137 
24933 
26794 
,28722 
,30716 
,32775 
34901 
37093 
39351 
41676 
44066 
46522 
49044 
51632 , 
54287 
,37007 
,59793 
,62645 
,63564 
,68548 
,71598 
,74714 
,77896 
,81145 
84459 , 
87839 , 
91285 
,94797 
,98375 
.020» 
,057* 
,095* 1 
,133* 
.172* 
1.212* ! 
.252* 1 

13. 

C A H 

*».10 

01672 , 
02210 . 
02817 
03494 
04241 
,05057 
,05943 
,06897 
07921 
,09013 
10174 
11404 
12702 , 
14069 
15504 
,17008 
18580 
,20221 
21930 
23708 
25554 , 
27468 
,29451 
,31302 
,33621 
35809 , 
38065 , 
40389 
42781 
45242 
47771 . 
50369 , 
33034 , 
53768 
,58570 
61441 
,64379 
67386 
,70462 
,73603 
,76817 
,80097 
63445 ] 
86861 I 
90346 1 
93896 
97520 
1,012* 
,049* | 
,087* 1 
.126* 1 
.166* ] 
.206* ! 
,247* 
.289* 1 

[MM) 

G A U 

*«,20 

01895 , 
02523 , 
03238 
04041 
04930 
05906 
06969 
08119 
09355 
10679 
12088 , 
13583 
13160 , 
16838 , 
18594 
20437 
22366 
24382 
26485 
28674 
30950 
33312 
35761 
38296 
40918 
43627 , 
46422 , 
49303 
32271 
55326 , 
58467 , 
61695 , 
65009 , 
68410 
71898 
75471 
,'9132 
82879 
86712 
90633 
,94639 
,98732 
,029* 
,071* 1 
,1-1 a * i 
.13S* 1 
.204* ] 
.231* 
,298* 
.343* 1 
,394* ] 
,444* 
,494» 
.345* 1 
,398* | 

Cl/2") 

>. I T 

K»,30 

0209» 
02806 
03616 
04527 
05539 
06652 
07863 
09180 
10396 
12113 
13731 
19430 
17269 
19190 
81211 
23334 
25537 
27881 
30307 
32833 
33460 
38188 
41016 
43946 
46977 
50108 
33341 
56674 
60108 
63644 
67280 
71017 
74833 
78793 
82833 
66974 
91215 
95357 
,000* 
,045» 
.091* 
,139* 
.187» 
,237» 
,287» 
,339* 
.391* 
,443» 
,499* 
,553» 
,611* 
,669» 
,728» 
,787» 
,848* 

. - « 
AKÉA ÜA 

A H I A 

K»,40 

.02267 , 
,03069 , 
.03ÜÍJ5 
,04974 
,0b096 

,07332 
.06661 
,10144 

,11720 

,13410 
.13213 
.17129 , 
•19139 , 
.21302 , 
,23559 
,25929 
.28412 
,31009 
,33719 , 
,36543 , 

,39480 , 
,42330 
,45694 

,48971 
,52361 

,55865 , 
.59482 , 

,63213 , 
,67037 , 
,71014 , 

,75083 , 
,79270 . 
.83367 , 
.67978 
,92302 

.97140 
1,018* 
1,067* 

1,117* 
1.168* 
1,220* 
1,273* 
1,327* 
1,383* 1 
1.439* 1 
1.497» 

1,536» 
1,616» 
1,677* 
1,739» I 

1,603» 1 
1,807* í 
1.933* ¡ 
2,000* ¡ 

< r » . * «.i*»».»»»**»**»»*»**»»*»»»*»*»** LtitSB ** 
StCAU OC L O N O U T U S» 

t M M/>I 

*«,5ü 

02467 
0331M 
04293 
05394 
0661* 
07966 
09443 
11042 
12766 
14615 
16589 
18687 
20910 
23238 
25730 
28327 
31049 
33896 
36866 
39964 
43185 
46530 
50001 
53596 
57316 
61161 
65130 , 
69224 
74443 
77767 
82235 , 
86848 
91566 
96406 
.013* 
,064» 
1.116. 
.170* 
,224* 
,280* 
1,337* 
1.396» 
,456» 
,318» 
,579* I 
,642* 
.707» 
.773» 
,840» 

K«,60 

02640 , 
03556 
04607 
0379J 
07115 
08572 
10163 
,11893 
13756 
15764 
17886 
20157 , 
22362 , 
25102 , 
27777 
30388 
33333 
36613 
39831 , 
43163 , 
46670 , 
30293 
54051 
57944 
61972 
66136 , 
70435 , 
74870 
79439 , 
84145 , 
88983 , 
93961 ] 
99072 1 
,043» 
1,097* 
1,132* 
1,208* 
1,266* 
1.323* 
1,386* 
1.448» 
1,311* 
,376* 1 
.642* I 
.709» | 
,778» 1 
1,848* 

,000133 M2 

Ub$: K fcM MILÍMETROS 

*«,70 

02807 
03785 
04909 
06178 
0739*; 
09152 
10837 
12707 
14703 
16643 
19131 
21363 
24141 
26864 
29732 
32743 
35904 
39206 
42638 
46233 
49994 
53b79 
57910 
62087 
66409 
70876 
75489 , 
80247 
83150 
90199 
95393 
,007* 
,062* 
.118* 
1.176* 
.235» 
1.296* 
1.358* 
,421* 
,486* 
1,553* 
.621* 
,690» 
,761» 
.833» 1 

K«,ao 

02969 
04007 
05201 
,06550 
08053 
09712 
,11526 
,13495 
13618 
,17897 
,20331 
22920 
23663 , 
28562 , 
31616 
,34824 
,38188 
,41707 , 
,43381 
,49309 , 
83193 , 
87332 
,61626 
,66075 
70678 
75437 , 
80351 , 
83420 , 
90643 , 
96022 j 
,013» 1 
,072* 1 
.130* 1 
.190* 
1,232» 
L.315* 
1,380* 
1,446* 
1.314* 
1.383* 
1,634* 
1.726* 
1,800» J 
,876» 1 

K*,90 

03127 
04225 
05486 
06912 
08503 
10257 
12177 
14260 
16308 
18919 
21496 
24236 
27141 
30211 
33444 
36842 
40404 
44131 
48021 
52077 
96296 
60680 
69228 
69940 
74817 
79838 , 
85063 , 
90433 
95967 
.016» 
,075* 
,135» 
.197» 
,261» 
,326» 
1.393» 
.461* 
,331* 
,603» 
,676» 
1,731» 
1,828* 

«•1,0 

03283 
,04437 
05766 
,07267 
,08942 
,10791 
,12812 
,15007 
17376 
,19918 
,22633 
25522 
28584 
31819 
35228 
,38810 
,42563 
,46494 
30397 
34872 
59321 
63944 
68739 
73709 
78851 
84167 
69636 
95319 
.011* 
.071* 
.133» 
.197* 
,262* 
,329* 
1,396* 
1,468* 
1,540* 
1,614» 
1,690* 
1.767* 
1.847* 
1,928* 

,906» 2,010* 
,986* 2,095* 

.953» 2,068* 2,181* 
,907* 2,031» 2,151* 2,268* 
,982» 2,111* 2,236* 2,338» 

1,919* 2,039* 2,193* 2,323* 2,449* 
1,998* 2.137* 2,276* 2,411* 2,542* 

,908* 2,066* 2,217* 2,361* 2,501* 2,637* 
,978* 2,142* 2.298* 2.447* 2,392» 2,734* 
!,049« 2,218* 2,380* 2,333* 2,683* 2,832* 
i.121* 2,297* 2,464* 2.623» 2,780» 2,932* 
!,194* 2.376* 2,549* 2,716» 2,877* 3,034* 

2,068* 2,269* 2,437* 2,636* 2,808* 2,975* 3.137» 

* VAZÃO » 

K*2,0 * * 

,04752 
,06445 
,08394 
,10601 
,13065 
,15786 
,18765 
,22000 
,25493 
,29243 
,33250 
,37515 
,42036 , 
,46815 , 
,51851 
.57144 
,62694 
,68502 i 
,74566 , 
,80688 , 
,87467 , 
,94303 , 
1.013* , 
1,087* 
1,163* , 
1,242* 
1,323* , 
1,407* , 
1,493* , 
1.582* , 
1.674» , 
1,768* , 
1,864» , 
1,963* 
2,065* 
2,170* 
2,277* 
2,386* 
2,498* 
2,613* 
2,730* 
2,850* 
2,972* , 
3,097* , 
3,223* , 
3,355» , 
3,487* , 
3,623» , 
3,761* , 
3,901* • 
4,044* , 
4.189* 
4,337* 
4,488* 
4,641* 

0398 • 
0469 • 
0331 * 
0397 • 
,0664 • 
,0730 • 
,0796 • 
,0863 * 
0929 * 
,0995 • 
,1062 • 
1128 • 
1199 « 
1261 • 
1327 • 
1394 • 
1460 * 
1520 • 
1593 • 
1859 * 
1726 * 
1792 • 
1836 • 
1929 • 
1991 « 
2037 • 
2124 * 
2190 * 
2236 • 
2323 • 
2389 • 
2436 « 
2922 * 
2588 • 
2655 • 
2721 * 
2787 • 
2634 * 
2920 • 
2986 • 
3093 • 
3119 • 
3186 • 
3292 • 
3318 * 
3385 • 
3451 * 
3917 * 
35S4 « 
3650 • 
3717 • 
3783 « 
3849 • 
,3910 • 
,3982 • 



IO 

* • * * * • * • * » * * • * * * * » • * * * * * * * * * * * * i » * * * * * * * . * * * * * » » * * * * * a * * . * * * * * * * * * * * » * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * CETfcSB » 
Q1AMETKU l/U CüNÜUrO O» 1 9 , (MM) ( 3 / 4 " ) A*£A UA StCAU UU LONÜUTCJ S» , 0 0 0 2 8 4 «2 -

VELO- » 
CIDAUfco-
( M / S ) « 

P t K U A u t C A K G A ' U . - ' . I T A K I A E h M/M UbS» K fcw MILIMETKOS 

Ki.CS 

* VAZAU 
* CL/S) 

M , 0 6 K*.07 *.«,08 Ks,09 K«,10 *»,20 «s,30 Kr,40 (".«,60 K«,60 K«,70 K».80 K»,90 *«l,0 n*2,0 » 
••..•-•.-..-..-.....-.-....._.-....._.. 

,30 
,35 
.40 
,45 
.30 
,35 
.60 
,63 
.70 
.73 
.80 
,83 
.90. 
,93 

1,00 
1,03 
1,10 
1.13 
1.20 
1,23 
1.30 
1.33 
1.40 
1.43 
1,30 
1.53 
1.60 
1.63 
1,70 
1,73 
1,80 

• 1.85 
1.90 
1.83 
2.00 
2.05 
2.10 
2.15 
2.20 
2,23 
2.30 
2,33 
2,40 
2,43 
2,30 
2,53 
2,60 
2,63 
2.70 
2.75 
2,80 
2,85 
2,90 
2,95 
3,00 

••****•« 

.00943 

.01239 

.01373 
,01943 
.0*349 
,02791 
,03206 
,03781 
.04329 
.04912 
,03330 
,061b3 
,06870 
,07593 
,08330 
.0*141 
.09967 
,10827 
.11722 
.12651 
•136J4 
.14612 
,15644 
.16710 
.17311 
.18946 
.20114 
.21317 
.22354 
,23826 
.25131 
.26471 
,27b44 
.29232 
.30693 
.32169 
.33678 
,33223 
,36601 
,38413 
,40039 
,41739 
,40432 
,43200 
.46962 
.48798 
.30648 
.52332 
.54450 
.36401 
.58387 
.60407 
.62461 
,64546 
.66670 
******* 

,00937 
,01259 
,01000 
.01979 
,0239b 
,0264b 
,03338 
, O 3 H 6 3 
,04429 
,05029 
,0366b 
,06339 
,0704» 
.07794 
,06376 
,09394 
.10248 
,11138 
,12064 
.13027 
,14025 
,15059 
,16129 
,17235 
.18377 
,19533 
,20766 
,22016 
,23303 
,24024 
,25981 
,27374 
,28802 
,30267 
,31767 
,33303 
.34U74 
,36482 
,38123 
.39804 
.41318 
.43269 
,45053. 
,46876' 
,48734 
.30627 
,32356 
,34521 
,56321 
,58557 
.60629 
,62737 
,64880 
,67059 
,69273 
******* 

00970 
01279 
01627 
02014 
02439 
02903 
03406 
03947 
04325 
03142 
03797 
06489 
07220 
07988 
06793 
0903/ 
10S1R 
U436 
12392 
13386 
14417 
13486 
16592 
17735 
18916 
20134 
21390 
22683 
24014 
25382 
26787 
28230 
29710 
31227 
32782 
34374 
36003 
37670 
39374 
41115 
42894 
44710 
46563 
48454 
50382 
52347 
54350 
56390 
56467 
60381 
62733 
64922 
67148 
69412 
71713 
•••*•• 

00983 
01298 
0 1653 
02046 
02483 
02958 
034/2 
04026 
04619 
05232 
05924 
06633 
07386 
06175 
09003 
09871 
10777 
11723 
12707 
13731 
14793 
15893 
17033 
18214 
19432 
20688 
21984 
23318 
24692 
26104 
27333 
29043 
30573 
32141 
33747 
35392 
37076 
38798 
40560 
42360 
44199 
46077 
47993 
49948 
51942 
53975 
36047 
58157 
60306 
62494 
64721 
66986 
69291 
71634 
74015 
****** 

,00997 
,01316 
.0)678 
,02081 
,0252b 
.03010 
,03536 
,04103 
.04/11 
,03339 
.06047 
,06777 
,0/346 
,08356 
,09206 
.10097 
.11028 
.12000 
.13011 
.14063 
,13155 
.16288 
.17461 
,186/3 
.19927 
,21220 
,22354 
,2¿927 
.23341 
.26796 
,26290 
.29824 
,31399 
,33014 
,34669 
,36364 
,38100 
,39875 
,41691 
,43547 
.43443 
,47379 
.49335 
.51372 
.53428 
,53525 
,57662 
,59839 
,62056 
,6«313 
,66611 
,68948 
,71326 
,73744 
,76202 
* • • * • * • 

01009 
01333 
01703 
02114 
02567 
03062 
0359* 
04179 
04800 
05463 
06167 
06*14 
07702 
06532 
09403 
1031b 
11271 
12267 
13303 
14384 
13305 
16667 
17871 
•19117 
20403 
21732 
23102 
24313 
25966 
27460 
28996 
30373 
32192 
33852 
35554 
37297 
39081 
40907 
42/75 
44684 
46634 
48026 
50659 
52733 
54850 
57007 
59206 
61446 
63728 
66051 
68416 
70H22 
73270 
75759 
78289 
****** 

.01131 

.01506 

.01934 
,02414 
,02947 
.03531 
.04167 
.04855 
,05595 
,06386 
.07230 
,08126 
,09073 
.10072 
.11123 
,1222b 
.1338 1 
,14587 
.13846 
,1/136 
,1651b 
.19932 
.21397 
,22913. 
,24484 
,26105 
.27778 
.29502 
,31279 
.33107' 
.34987 
.'36919 
.38902 
.40937 
.43025 
,45164 
.4/354 
.49597 
.51891; 
.54237 
.56635 
,59085 
.61586 
,64140 
,66745 
.69402 
.72110 
.74871 
,77683 
,80347 
,83463 
,86430 
,89450 
.92521 
,93644 
• • * * « * • 

.01241 

.01660 

.02140 
,0.267 9 
.03278 
.03938 
,04o57 
,05435 
,06274 
.07173 
.08131 
.09 149 
.10227 
.11364 
.12562 
,13819 
.1513b 
,16513 
,17949 
, 19446 
,21002 
,22618 
.24293 
.26029 
.27824 
.29679 
,31594 
,33568 
,35602 
,37696 
,39050 
,42084 
.44337 
,46670 
,49063 
,51516 
,54028 
,56601 
.59233 
.61924 
,64b'76 
,67487 
,70358 
.73289 
".76280 
,79330 
,62440 
.85610 
.66840 
,92129 
,95479 
,98888 
1.023» 
1.058* 
1.094* 
******* 

,01342 
,01802 
.02328 
,02920 
,03580 
.04306 
,03098 
,03937 
,06883 
,078/6 
,08935 
.10061 
.11253 
.12312 
,13837 
,13230 
,1668B 
.16214 
,1*606 
.21465 
,23190 
.24982 
,26840 
,2a765 
.30757 
,32615 
,34940 
,37132 
,39390 
,41714 
,44106 
,46564 
,49068 
,31679 
,54337 
,57062 
.59853 
.62710 
,63634 
,66625 
,71683 
,74807 
,77997 
,81254 
,84578 
,87969 
,91426 
,94949 
,96540 
1.021* 
1,039* 
1.097. 
1.135* 
1.174» 
1.214* 
»••••*• 

,01438 
.01934 
.02503 
,03145 
,03839 
,04646 
,03506 
.06439 
,07445 
,08523 
,09674 
,10o98 
.12194 
,13564 
,15000 
.16520 
.18108 
,19768 
,21501 
.23307 
.25166 
.27137 
.29161 
.31258 
.33426 
,35670 
,37965 
,40373. 
.42634 
.45367 
.47973 
,50632 
,53404 
.56228 
.59125 
.62095 
,65138 
,68233 
,71441 
,74702 
,78036 
,81442 
.84921 
,88473 
,92098 
.93795 
,99565 
1.034* 
1.073» 
1.113* 
1.153» 
1,195» 
1.237» 
1.279» 
1.323» 
******* 

,01529 
,02060 
,02609 
,03357 
.04123 
,04967 
,05890 
,0o«*l 
,0/9/1 
.09129 
.10366 
,11681 
.1307 5 
,14540 
,16097 
,17726 
,19433 
.21219 
.230b3 
.25023 
,27046 
.29146 
.31323 
,33360 
,35914 
.38327 
,40819 
.43389 
,46037 
,48764 
,51569 
,54453 
,57415 
,60455 
.63374 
,66772 
.70047 
,73402 
.76834 
,80345 
,83935 
,87603 
.91349 
,95174 
,99077 
1,030* 
1,0/1* 
1.112* 
1.154» 
1.197* 
1.241» 
1.283» 
1.331* 
1.377» 
1.424» 
*•*»••< 

.01616 

.02180 

.02828 
,03559 
,04374 
,05272 
,06255 
.07321 
,08471 
,09/05 
.11022 
.12424 
.13909 
,15478 
,17130 
,18867 
,20687 
.22391 
,24578 
.26650 
.28805 
,31044 
.33367 
,33773 
.38263 
,40837 
,43495 
,46236 
,49062 
,519/1 
,54963 
.58040 
,61200 
.64444 
.67772 
,71184 
,74679 
,78238 
,81921 
,85668 
,89498 
,93412 
,97410 
1,014» 
1,05b* 
1,099* 
1.142* 
1.186* 
1.231» 
1.277* 
1.324* 
1.371» 
1,419» 
1.469* 
1.519* 
******* 

,01701 
,02296 
.02980 
,03753 
,04615 
,05565 
,06605 
.07733 
,06950 
.10256 
.1)631 
,13135 
.14707 
. 16366 
.18119 
.19958 
.218H5 
,23902 
,26007 
.26202 
,30485 
,32837 
.33318 
,37867 
,40506 
,43233 
,46049 
,46934 
.51948 
,53030 
.38202 
,61462 
.64811 
.66249 
.71776 
,75392 
,79096 
.82889 
.86771 
.90742 
,94602 
.98951 1 
1.031» 1 
1,075» 1 
1.119* 1 
1.164* 1 
1.210» 1 
1,237» 1 
1.304* 1 
1,353» 
1.402» 
1,433» 1 
1.504» 1 
1,556* 1 
1.609» 1 
• • • • « * • * 

.01783 

.02409 
,03128 
,03941 
,04848 
,03649 
,06943 
,08131 
,09413 
,1078b 
,12257 
.13620 
.15477 
.17227 
.19071 
.21008 
.23040 
,25165 
,27383 
,29696 
,32102 
,34602 
.37193 
,39682 
,42663 
,45538 
,48506 
.51568 
,54/24 
.57973 
,61316 
,64753 
,68284 
,71908 
,75626 
,79437 
.83342 
.87341 
.91434 
,95620 
,99901 
,042» 
.087* 
.133* 
.179* 
.227* 
,275* 
.324* 
,375» 
.426* 
,478» 
,331* 
,385» 
.640* 
,696» 
****** 

01863 
02518 
03272 
04124 
05075 
06124 
072/1 
06517 
09861 
11304 
12845 
14484 
16222 
18058 
19993 
22026 
24138 
2b387 
28716 
31142 
33667 
36291 
39013 
41833 
44751 
47769 
50864 
54098 
57410 
60821 
64330 
67937 
71643 
75447 
79350 
83331 
87430 
91648 
95944 
,003» 
,048* 
.094* 
.141* 
,189* 
.237* 
,287* 
.338* 
,390* 
.443» 
,496* 
.551* 
,607» 
.664* 
.721* 
.780» 
»»••** 

02595 
03519 
04584 
05789 
07135 
08621 
10247 
12014 
13922 
15969 
18158 
20487 
22936 
25365 
28316 
31206 
34237 
37409 
40720 
44173 
47766 
51499 
55373 
39387 
63542 
67837 
72272 
76848 
81565 
86422 
91419 
96557 
.018* 
,072* 
.128» 
.185* 
.243* 
,303» 
,364* 
.427* 
.491* 
,556* 
.623* 
.691* 
,761* 
,832» 
,904» 
.978» 

2,053» 
2.130* 
2,208» 
2.288* 
2,366* 
2.451* 
2,534* 
* * • • • » • 

,0851 
.0992 
.1134 
.1276 
.1416 
,1559 
,1701 
.1843 
.1983 
,2126 
,2268 
,2410 
,2552 
.2694 
.2835 
.2977 
.3119 
.3261 
.3402 
,3544 
,3686 
,3828 
.3969 
,4111 
,4253 
.4395 
,4536 
.4678 
,4820 
,4962 
.5104 
,3245 
.5387 
,5529 
,3671 
,3812 
,5934 
.6096 
.0236 
.6379 
.6521 
,6663 
.6805 
,6946 
.7088 
.7230 
,7372 
,7514 
,7655 
,7797 
.7939 
,8081 
,8222 
,8364 
,8306 

.**•••«•» 



***•*«**«*****»*%***»## 

«VELO- * 

•CM/S) * 

» ,30 
* .36 
* ,40 
• .45 
* .50 
* .66 
* .60 
• .66 
» .70 
» .76 
» ,60 
. ,86 
* .90 
• ,95 
• 1,00 
• 1.06 

« 1,1» 
• 1.15 
* 1.20 
« 1.26 
* 1.30 
* 1,36 
* 1.40 
* 1,«5 
• 1,60 
• l.>6 
* 1,60 
« 1,66 
* 1.7C 
* 1,76 
* 1,80 
• 1,86 
* 1,90 
« 1.B6 
• 8,00 
« 2,06 

* 2 . ) ^ 
* 2.15 
* 2.20 
« 2,25 
* 2,30 
» 2,35 
* 2,40 
* 2.46 
» 2,50 
« 2,56 
• 2,60 
* 2,65 
* 2.7o 
* 2,75 
« 2,80 
* 2.85 
* 2,90 
* 2,95 
» 3,00 

********* 

K B . 0 5 

,00660 , 
,00860 , 
,01103 , 
,01364 , 
.01650 , 
.01961 , 
.02297 
.0265» , 
.03044 
.t J45¡> 
.03891 
,04061 
.048,56 , 
.05345 , 
,0587» , 
,0643o , 

.c/ois 

.07025 
,0M256 

.o&an 

.0*591 

. 10254 
,11022 
.117 7 4 
,12550 
.13351 
.14175 
,15023 
. 15b*f-

.107*3 
,1/714 
.lbbsb 
,19627 
,20320 
,2163/ 
,22678 
,23/43 
,24bJ2 

,25*46 
,270fc3 
,28244 
,29429 
,30038 
.31871 
,33128 
,34409 
,35/14 
,3/043 
,38096 

.3*773 
,41174 
,425** 
,44048 
.45521 
,47018 

******* 

0 

Ki,06 

00669 
00882 
01121 
01387 
01680 
01998 
02343 
02714 

03110 
03533 
03981 
04454 
04954 
054/ti 
06029 
06004 
07206 
07832 
08484 
09162 
09864 
10592 
11346 
12124 
,1292b 
13758 
,14612 
,16492 
.1039/ 
,1/32/ 
,18282 

,19263 
,2026* 
21300 
22356 
,23438 
¿4544 
,2567o 
,26833 
,28016 

,29223 
,30455 
31713 
0299b 
34304 
,35637 
,36995 
,38379 
,397rt7 
,41221 
426b0 
44104 

45674 
4/200 

48767 
i * * * * * * 

• * » • * * • • • * * « * • * * * * * * * • • * * * * • • • * • * * * * * * * * * • * * * * * * • * * * • * * * * • * * * * * * • * * • * • * • • * * * * * * * • * * * * • * • * • * • * * • • * * 
lAMtTRO 

F 

K«,07 

,00678 , 
,00894 , 
,01139 , 
.01410 , 
.01709 , 
,02035 , 
,02388 , 
,02768 , 
,03174 
,03608 
,04068 
.04554 
,05067 , 
,05607 , 
,06173 , 
.06766 , 
,07385 
.08031 
.0*703 
,09401 
.10126 
,108/7 
,11654 
.12458 
.13286 
.14146 
,15027 
.15936 
.16872 
.17833 
,18821 
.19835 
,208/6 
.21942 
.23035 
,24154 
,25300 
,26472 

.27670 

.288*4 
,30144 
,31421 
,32724 
.34053 
.35408 
,36790 
.3bl98 
,39632 
,41092 
,42579 
.440*1 
,45600 
,4/196 
,4b7H7 

,50405 

******* 

DO CONDUTO D» 

£ R 0 

K«,08 

00687 , 
00907 , 
01156 , 
01433 , 
01738 , 
02071 , 
02431 , 
02620 , 
03236 
03680 
04152 
04651 
05177 , 
05731 . 
06313 , 
06921 . 
07556 
08221 
0b*1 ? 
09631 
10376 
11 149 
11*49 
127/7 
13632 
,14514 

,15423 
,16360 
,17324 
16315 

,19334 
,203/9 
,21452 
22553 
23680 
,24805 
,26017 
,27226 
,2»463 
,29726 
,31017 
,32335 
33661 
,35053 
36450 
,37880 
,39334 
,4tH16 
,42324 
,436O0 
,45423 
4/013 
46631 
,50276 
,51946 

>****>*< 

A 0 E 

K«,09 

0OÇ96 , 
00919 
O U 7? , 
01465 , 
01766 , 
02106 , 
02474 , 
02871 , 
03297 
037S/1 
04233 
04744 
05284 , 
05851 , 
06447 , 
07072 , 
07724 
06405 
09114 
09851 
10617 
11411 
12233 
13083 
13961 
14868 
,15803 
16766 
17757 
187/6 

,19824 

,20900 
22003 
23135 
24296 
,25484 
267U1 
27945 
,29218 
,30519 
,31846 
,33205 
34591 
,36004 
3/446 
,38916 
,40414 
,41*40 
,434*4 
,450/7 
,46667 
4b026 
,4***3 
,51688 
,53411 

»**•*** 

25. 

C A K 

K«,10 

00/04 , 
00931 , 
01189 , 
01476 , 
01793 , 
02140 , 
02516 , 
02921 , 
0335b 
03819 , 
04313 
04835 , 
05387 . 
05968 , 
06578 , 
07217 , 
07885 
08582 
0930* 
10064 
10849 
11663 
12506 
13378 
14278 
15208 
.16168 
. 171'56 
,18173 
.19219 
,20294 
,21398 
,22532 
23S94 
24.<B5 
,26:06 
,27355 
.28630 
,29941 
,31277 

,3¿640 
, -4037 
,35461 
,36913 
,38395 
,09*06 
,4144b 
,43014 
,4461 1 
,46238 
,47893 
,49576 
,61292 
,53034 
,64606 
k * * * * * * 

MH) 

S A U 

K«,20 

00783 , 
01043 
01340 
01673 
02042 , 
02447 , 
02888 
03365 , 
0O878 
04427 
05012 
05630 
0o290 
06983 
07712 , 
06477 , 
0*278 
10U5 
10987 
1 1896 
12840 
13821 
14837 
15B*0 
169/8 
18102 
1*262 
,20458 
21690 
22958 
,24262 
25602 
269/8 
26389 
2*837 
,31320 
32840 
3439b 
,33986 
,3/613 
,39276 
,40975 
42710 
,44481 
46268 
,46130 
,50009 
,51923 
,50674 
,65860 
,5/882 
,5**40 
Ò2034 
,64164 
,66330 

>*•**•* 

Cl") A K E A U A 

N I T A h I A 

K»,30 

00654 , 
01143 
01473 , 
01845 , 
02258 , 
02712 , 
O3207 , 
03744 , 
04321 
04*40 
05601 
06302 , 
07044 , 
07828 , 
08653 , 
09619 , 
10427 
11375 
,12365 
13396 
1446b 
15581 
10730 
,17931 
19168 

,20440 
,21765 
,23126 
,24527 
,25970 
,27454 
,28*7* 
,30545 
32152 
,33801 
,364*1 
,37222 
,38*94 
,4080/ 
,42662 
,44ri5« 
,46494 
,48472 
,50492 
,52552 
,54654 
,5679b 

,58*80 
,61205 
,63472 
,65779 
,6812b 
,70518 
,72949 
,75421 
t****** 

<«,40 

Q0919 , 
01234 , 
01594 , 
02000 , 
02452 , 
02950 , 
03493 , 
04082 , 
04716 , 
05396 , 
00122 , 
06894 , 
0771J , 
0b574 , 
09482 , 
10436 , 
11436 
12481 
13572 
14/09 , 
I6b*l 
17119 , 
16393 
19712 
21077 
22467 
,23944 
,25445 
,26993 
,28586 
,30225 
,31909 
,33039 
35416 
37236 
,3*103 
,4101b 
,42974 
,44978 
,47028 
,.4*123 
,512*4 
,53451 
,55683 
,57960 
,60264 

,62653 
,65068 
,6752H 
,70u34 
,72586 
,75163 
,77826 
,80515 
,6324* 

>»**••• 

SECAO 00 C O N O U T U 3» 

6 M M/M 

*«,50 

00980 , 
0101* 
01707 
02145 , 
02632 , 
03169 , 
03756 , 
04392 , 
05078 
06814 
06599 
07404 , 
08318 , 
09252 , 
10230 , 
11269 , 

12353 
13485 
14607 
1589* 
17181 
16512 
19893 
21323 
22804 
24333 
25913 
27542 
29220 
30949 
,32726 
34554 

36431 
06358 
40334 
,42360 
,44436 
46561 
,48730 
,50961 
,53235 
,55559 
57*32 
,60355 
62828 
,65350 
,67922 
,70544 
,70215 
,75936 
,7870o 
,81527 
,64396 
,b7olb 
,90285 

•*••**• 

K*,60 

01039 , 
01399 , 
01813 , 
02280 . 
02801 , 
03374 , 

04001 , 
04662 , 
05416 , 
06202 , 
0/043 , 
07936 , 
08883 , 
09883 , 
10937 , 
12043 , 

13203 , 
14417 , 
156b3 , 
17003 , 
18376 , 
1*803 , 

21262 , 
22815 , 
24402 , 
26041 
,27734 
29480 
,31280 
33132 , 
,35038 
36998 , 
39010 , 
41076 , 
43195 
,45368 
,47594 
,49870 
,52205 
,545*1 
,57030 
,59522 
,62067 
,64666 
,67318 
,70023 
,72762 
,755*4 
,78439 
,81376 
,64349 
,87375 
,90453 
,935b5 
,96770 

»**•*** 

,00049 M2 

06SI K EM MILÍMETROS 

K = ,70 

01094 
01476 
01914 
02409 , 
02961 , 
0356* , 
04234 , 
Ú4y5o , 
05734 
06570 
07462 
08410 , 
09416 , 
10478 , 
11597 , 
12772 , 
14004 
15293 
16639 
18041 
19500 
21016 
22588 
24217 
25903 
2764o 
29445 
01001 
33214 
35183 
3720* 
392*2 
41431 
43626 
45860 
48190 
50556 
52979 
65459 
57996 
605ay 
63238 
65945 
68708 
71528 
,74405 
,77338 
80328 
,63075 
,86476 
89639 
92666 
96129 
,9943* 
1,026* 

KB.80 

0U47 
01549 
02011 , 
02532 , 
03U3 , 
03755 , 
04456 , 
05217 , 
06039 , 
0692Ü 
07861 , 
08662 , 
09923 , 
11044 , 
12225 , 
13465 , 
14766 , 
16127 
1/547 , 
19028 , 
20568 , 
22169 , 
23829 , 
,25550 
27330 
29170 
,31070 
33030 
,35050 
37130 
,39270 
,41470 
,43729 
46049 
46429 
,50868 
,53368 
,56927 
,58546 
,61226 
,63965 
,66764 
,69623 
,72542 
,75521 
,76560 
,81659 
,84816 
,86036 
,91315 
,94654 
,90052 
1.015* 
1,05o* 
1,086* 

K»,90 

01199 
01620 
02104 
02651 , 
03261 , 
03934 , 
04670 , 
05469 , 
06331 
07256 
06244 
09295 
10410 , 
11587 , 
12827 , 
14130 , 
15497 
16926 
18416 
19974 
21592 
23273 
25018 
26625 
28696 
30629 
32626 
34685 
36808 
38994 
,41242 
43554 
45929 
48366 
50867 
,53431 
56058 
5874/ 
,61500 
,64316 
,67195 
,70137 
73142 
76210 
79341 
,82535 
,85792 
,89112 
,92495 
,95941 
,99450 
1,030* 
1.066* 
1,103* 
1,141* 

K.1.0 

01249 
,01669 
02194 
02766 
03403 
04107 , 
04876 
05712 , 
06613 
07581 
08614 
09714 
10879 
12111 , 
13408 , 
14772 
16201 
17697 
19258 
20885 
22579 
24338 
26164 
26055 
30012 
32036 
,34125 
36280 
,38502 
40789 
,43143 
,45562 
48047 
50599 
53216 
,55899 
,58648 
,61464 
,64045 
,67292 
,70305 
,70385 
,76500 
,79741 
,83018 
,86362 
,89771 
,93246 
,96787 
,003* 

1,040* 
1,078* 
1.116* 
1.154» 
1.194* 

CETESB * 

* VAZÃO 

K»2,0 * 

,01700 
,02305 
03003 
03792 
04674 
05647 
06713 
07870 
09120 
10461 
11895 
13421 
15038 
16748 
18549 
20443 
22428 
24506 
26676 
28937 
31291 
33737 
36274 
38904 
41626 
44439 
,47345 
50343 
,53432 
56614 
,59888 
,63254 
66711 
70261 
73903 
,77637 
,81463 
,85380 
,89390 
,93492 
,97686 
L.019* 
1,063* 
1.108* 
1,153* 
1.2O0* 
1,247* 
1,296* 
1,345* 
t.395* 
1.446* 
1,498* 
L.551* 
1.603* 
1.680* 

,\«73 
.1M8 
,1963 
,2209 
.2454 
.2700 
.2945 

.3191 
,3438 
,3682 
,3927 
.4172 
,4418 
.4663 
,4909 
.515* 
,5400 
,5645 
,5890 
,6136 
.6361 
,6627 
,6872 
.7118 
,7363 
.7609 
,7854 
,6099 
.8345 
,8990 
,8836 
,9081 
.9327 
.9572 
.9818 
1,0063 
1.0308 
1.0554 
1.0799 
1,1045 
1.1290 
1.1536 
1.1781 
1,2026 
1,2272 
1.2517 
1,2763 
1.30O8 
1,3254 
1.3499 
1.3745 
1.3990 
1,4205 
1.4481 
1.4726 

k******************************t************ 



* 

•VELO- » 
•CIDADE** 
•(M/S) • 

D1AMETHU UO CONÜUTO 0« 32, (*") 1(1/4") ARE* DA SECAU OU CÜNDuTU S» ,000804 M2 
CETE3B • « 

00 
P E R D A U E C A R G A U N I T A R I A E M M/M OBSI K EM MILÍMETROS 

K«,05 

• VAZÃO 
- • (L/S) 

M , 0 6 Ki,o7 K«,0e K>,09 K«,10 K»,20 K>,30 Ko,40 K«,50 K«,60 K»,70 K",80 Kl,90 K»1,0 K»2,0* 

• 
• 
• 
• 
• 
• 
* 
* 
• 
• 
• 
* 
• 
• 
* 
• 
• 
• 
• 
• 
• 
• 
• 
• 
* 
• 
• 
• 
• 
• 
• 
* 
* 
* 
• 
• 
• 
• 
• 
* 
• 
* 
• 
* 
• 
• 
* 
* 
• 
* 
• 
• 
* 
• 
* 

,30 
,36 
,40 
.«5 
,50 
,56 
,60 
,6b 
.70 
.75 
,80 
.85 

.?v 

.95 
1,00 
1,05 
1.10 
1.15 
1,20 
1.25 
1,30 
1,35 
1,40 
1,45 
1,50 
1,55 
1,60 
1.65 
1,70 
1.76 
1.80 
1.85 
1,90 
1.95 
2,00 
2.06 
2.10 
2.15 
2,20 
2.25 
2,30 
2,35 
2.40 
2.45 
2,50 
2,55 
2,60 
2,65 
2,70 
2.75 
2.80 
2,85 
2,90 
2,95 
3,00 

»«**••*** 

.00480 

.00633 
,00804 
,00994 
.01203 
,0M31 
,01677 
.01941 
,02223 
,0252'» 
,02842 
,03179 
,'03534 
,0390b 
,042<V7 
,04705 
.05132 
.06576 
,00037 
.06517 
,07014 
,07530 
,08062 
,08613 
,09181 
,09767 
.10371 
.10992 
.11631 
,12288 
,12»b2 
.13654 
.14363 
.15090 
,15835 
,165»7 
.17377 , 
,18175 , 
,18990 , 
.19822 , 
.20673 
.21540 
,22426 , 
.23329 , 
,24249 , 
,25188 , 
,28143 , 
,27116 , 
,26107 , 
.29116 , 
.30142 , 
,31185 , 
,3224b , 
,33325 , 
,34421 , 
• • • • * * « i 

,00487 
,0*842 
,0Ó»16 
,01011 
.01224 
,01457 
,01708 
,01979 
,02269 
,02578 
,02905 
,03261 
,03616 
03999 
,04402 
,04822 
,06262 
,05720 
,06196 
06692 
07205 
07738 
,08288 
,08857 
,09445 
,10051 
10676 
11319 
,11981 
,12661 
,13360 
14076 
14812 
1556b 
16338 
17129 
17938 , 
18765 , 
196U , 
20476 , 
21359 , 
22260 
23179 , 
24117 , 
25074 , 
26049 , 
27042 , 
28053 , 
29063 , 
30132 , 
31198 . 
32284 , 
33387 , 
34509 , 
35649 , 
«««*»*« 

.00493 
,00650 
,00628 
,01026 
,01244 
,01482 
,01739 
,02017 
,02313 
,02629 
,02965 
,03320 
,03695 
04089 
04502 
04935 
,05387 
,05858 
06348 
06858 
07387 
07936 
08503 
,09090 
,09696 
10321 
10966 
11630 
12312 
13016 
13736 
14476 
19236 
16015 
16813 
17630 
18466 , 
19322 , 
20197 , 
21091 , 
22004 , 
22936 
2JBS7. , 
24858 , 
25847 , 
26856 , 
27884 , 
28931 , 
29998 , 
31083 , 
32187 , 
33311 , 
34454 , 
35616 , 
36797 . 
•*««««« 

,00499 
,00659 
,00840 
,01042 
,01264 
,01507 
,01770 
,02053 
,02356 
,02680 
,03023 
,03387 
,03771 
,04175 
,04599 , 
,05043 ' 
,05507 
,05990 
06494 
07018 
07562 
08125 
,08709 
,09312 
,09936 
,10579 
11242 
11925 
,12626 
13351 
,14094 
14856 
15639 
16441 
17263 
18105 
18967 , 
19849 , 
20751 , 
21672 , 
22614 
23575 
24556 , 
25557 , 
26578 , 
27619 , 
28679 , 
29760 , 
30660 , 
31980 , 
33120 , 
34280 , 
35459 . 
36659 , 
37678 , 
«»»*»«« 

,00504 , 
,00667 . 
,00652 . 
,01057 , 
,01263 . 
,01531 , 
,01799 , 
,02088 , 
,02398 . 
,02729 , 
,03080 , 
,03452 , 
,03845 . 
,04256 . 
,04692 , 
,05147 , 
,05622 , 
,06118 , 
06635 . 
07172 . 
07729 , 
08307 , 
,08906 . 
,09525 , 
,10165 , 
,10826 , 
11507 , 
12208 , 
,12930 , 
13672 , 
,14435 , 
15219 . 
18023 . 
16848 , 
17693 , 
16558 , 
19445 . 
20351 , 
21278 . 
22226 , 
23194 , 
24183 . 
25192 . 
26222 , 
27272 , 
28343 , 
29434 , 
30546 , 
31678 , 
32831 . 
34004 , 
35198 , 
36412 , 
37b47- , 
38902 , 
•»***•« 

00510 
00676 
00863 
01072 
01302 
01554 
01828 
02122 
02439 
02776 
03135 
03515 
03916 
04339 
04783 
05248 
05734 
06241 

06770 
07320 
07691 
08483 
09096 
09730 
10386 
11063 
11760 
12479 
13220 
13981 
14763 
15567 
16391 
17237 
18104 
18992 
19901 
20831 
21783 
22755 
23749 
24764 
25799 
26856 
27935 
29034 
30154 
31295 
32458 
33642 
34846 
36072 
37319 
38587 
39876 

,00564 
,00752 
,00966 
.01206 
,01473 
.01765 
,02084 
,02428 
,02798 
,03199 
.03617 
.04066 
,04540 
.05040 
,05567 
.06119 
.06697 
.07301 
.07931 
,08587 
,09269 
.09977 
.10711 
.11471 
.12256 
.13068 
,13906 
.14769 
,15659 
,16574 
.1/515 
.18483 
.19476 
.20495 
.21540 
.226U 
.23708 , 
.24831 , 
.25980 . 
.27155 , 
,28355 
,29582 
,30835 , 
.32113 , 
,33417 , 
,34748 , 
.36104 , 
,3/486 , 
,38895 , 
.4U329 , 
,41789 , 
,432/5 , 
,44787 , 
,46324 , 
,47868 , 
•»•«»•«« 

,00612 
,00820 
,01057 
,01324 
,01620 
,01946 
,02302 
,02687 
,03102 
,03547 
,04021 
.04524 
,05057 
,05620 
,06213 
,06835 
,07486 
,08167 
08878 
09618 
10388 
11187 
,12016 
,12873 
,13763 
,14681 
,15628 
16605 
,17611 
,18647 
,19712 
20808 
21932 
,23086 
24270 
25484 
26727 
27999 
29301 
30633 , 
31994 
33385 
34805 , 
36255 , 
37735 , 
39244 , 
40782 , 
42350 , 
43948 , 
45576 , 
47232 , 
46919 , 
50635 , 
52381 , 
54156 , 

******. 

,00657 
,00882 
,01139 
,01430 
,01753 
.02108 
,02497 
.02918 
,03371 
,03858 
,04376 
,04928 
,05512 
,06129 
,06778 
,07460 
,08175 
,08923 
,09703 
,10515 
,11301 
,12238 
,13149 
.14092 
,15068 
,16076 
,17117 
,16191 
,19298 
,20437 
,21608 
,22812 
,24049 
,25319 
,26621 
,27956 
,29323 
30723 
32166 
33621 
36119 
36650 
38213 , 
39809 , 
41437 , 
43099 , 
44792 , 
46519 , 
48278 , 
50069 , 
51894 , 
53/51 < 
55640 , 
57562 , 
59517 , 
*•«***< 

,00698 
,00939 
,01215 
,01527 
,01874 
,02257 
,02675 
,03128 
,03617 
.04141 
,04700 
,05295 
,05925 
,06590 
,07291 
,08027 
,08798 
,09605 
,10447 
,11325 
,12237 
,13186 
,14169 
,15188 
,16242 
,17332 
,18457 
,19617 
,20813 
,22044 
,23310 
,24612 
,25949 
,27322 
,28729 
,30172 
,31651 
33165 
34714 
36298 
37918 
39574 
41264 , 
42990 , 
44751 , 
46548 , 
48380 , 
50247 , 
52150 , 
54088 , 
56062 , 
58070 , 
60114 , 
62194 , 
64309 , 

, * * • • • • « 

,00737 
,00993 
,01287 
,01619 
,01988 
,02395 
,02841 
,03324 
,03845 
,04403 
,05000 
,05634 
,06306 
,07016 
,07764 
,08550 
,09374 
,10235 
,11134 
12071 
,13046 
,14059 
,15109 
,16198 
,17324 
,18488 
,19690 
,20930 
,22207 
,23523 
,24876 
,26267 
,27696 
,29163 
30667 
,32210 
,33790 
35406 
37064 
38757 
40489 
42258 
44066 , 
45911 , 
47793 , 
49714 , 
51673 , 
53669 
55703 , 
57775 , 
59885 , 
62033 , 
64218 , 
66442 , 
68703 , 
*****«» 

,00774 
,01044 
,01359 
,01705 
,02095 
,02926 
,02997 
,03508 
,04059 
,04650 
,05282 
,05953 
,06665 
,07417 
,08209 
,09041 
,09913 
.10826 
,11778 
,12771 
,13804 
,14876 
,15990 
,17143 
,18336 
,19570 
,20843 
,22157 
,23511 
,24905 
,26339 
,27614 
,29328 
,30883 
,32478 
,34113 
,35788 
37503 
39258 
41054 
42889 
44765 
46681 
48637 
50633 
52669 
54746 
56662 
59019 
61216 
63453 
65730 
68048 
70405 
72B0Í 
**•*•* 

,00810 
.01093 
.01419 
,01787 
.02198 
.02651 
,03146 
,03683 
,04263 
,04885 
,05549 
.06256 
.07005 
.07796 
,08630 
.09506 
.10424 
.11385 
.12368 
.13433 
.14521 
.15650 
.16623 
.18037 
.19294 
.20593 
.21934 
.23318 
.24744 
.26212 
.27723 
.29276 
,30871 
.32509 
.34189 
.35911 
,37676 
.39483 , 
.41332 , 
.43223 , 
.45157 , 
.47133 , 
.49152 , 
.51212 , 
.53315 , 
,55461 , 
,97649 , 
.99879 , 
.62151 , 
,64466 , 
,66622 , 
,69222 , 
.71663 , 
.74147 , 
.76673 , 

**•••**. 

,00844 , 
,01141 , 
,01481 , 
,01866 , 
,02296 , 
,02770 , 
,03286 , 
,03891 , 
,04458 , 
,05110 , 
,05805 , 
,06946 , 
,07330 , 
,08159 , 
,09033 , 
,09950 , 
.10913 , 
,11919 , 
,12970 . 
14065 , 
15205 , 
,16389 , 
,17617 , 
,18890 . 
,20207 , 
,21569 , 
,22975 , 
,24425 , 
,25920 , 
,27459 . 
,29043 , 
,30671 , 
,32343 , 
,34059 , 
,35820 , 
37626 , 
39476 , 
41370 , 
43308 , 
45291 , 
47319 , 
49390 . 
51506 . 
53667 , 
55872 , 
58121 , 
60414 , 
62752 , 
69135 , 
67561 , 
70033 , 
72948 , 
75106 , 
77712 , 
80361 , 
*»**••• 

00877 
0U8S 
01541 
01943 
02391 
02665 
03426 
04013 
04646 
05326 
06052 
06824 
07643 
08508 
09420 
10378 
11382 
12432 
13529 
14673 
15862 
17099 
18381 
19710 
21065 
22506 
23974 
25489 
27049 
28656 
30309 
32009 
33755 
35548 
37386 
39271 
41203 
43181 
45205 
47276 
49392 
51556 
53765 
56021 
98324 
60673 
63068 
65509 
67997 
70531 
73112 
75739 
78412 
81132 
83698 
*•*•** 

,01172 
.01590 
.02071 
,02615 
,03223 
,03894 
,04629 
,05427 
,06289 
.07214 
,06203 
,09255 
,10370 
,11549 
.12791 
,14097 
,15466 
,16899 
,16395 
,19955 
.21578 
,23264 
.25014 
,26628 
.28705 
,30645 
,32649 
,34716 
,36847 
,39041 
,41296 
,43619 
,46004 
.48451 
,50963 
,53538 
,56176 
,58877 
,61643 
,64471 
,67363 
,70319 
,73338 
,76420 
,79566 
,82775 
,86048 
,69384 
,92784 
,96247 
,99773 
1,033* 
1,070* 
1,107» 
1.149» 
• • • * * • • « 

,2413 
.2819 
,3217 
,3619 
.4021 
,4423 
.4629 
,5226 
,9630 
,6032 
,6434 
,6836 
.7238 
,7640 
,8042 
,8445 
,8847 
,9249 
,9691 
,0093 
,0495 
,0857 
.1260 
.1*62 
,2064 
,2460 
,2868 
.3270 
,3672 
,4074 
.4477 
,4879 
.5281 
.5683 
,6065 
,6487 
,6889 
.7291 
-694 
1096 
498 

80 
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,30 , 
.35 
.40 . 
.« 
,90 
,55 
,60 
,63 
.70 
,75 
,80 
.83 
,90 
.85 

1,00 
1,05 
1,10 
1.15 
1.20 
1.25 
1,30 
1,35 
1.40 
1.45 
1.50 
1.55 
1,60 
1,65 
1,70 
1.75 

i.eo 
1.85 
1,90 
1.95 
2,00 
2,09 
2.10 
2.15 
2,20 
2.25 
2.30 
2,35 
2,40 
2,45 
2,50 
2,55 
2,60 , 
2,65 , 
2.70 , 
2.70 , 
2,80 , 
2.65 , 
2.90 
2.96 
3,00 

•••*•**» 

00366 , 
00508 
00646 
00799 
,00967 
,01150 
,01348 
01561 
,01789 
,02031 
,02287 
,02358 
02844 
,03144 
,03453 
03788 
04131 
04489 
04861 
05248 
05649 
06064 
06493 
,06937 
,07395 
,07867 
,08353 
08694 
,09369 
,09898 
,10441 
,10999 
,11571 
,12157 
,12737 
,13371 
,14000 
,14643 
,15300 
,15971 
,16696 
,17355 
16069 
18797 
,19539 
20295 
21066 , 
21850 , 
22648 , 
23461 , 
24288 , 
25129 , 
25984 
,26854 
,27737 
t * * * * * * l 

00390 
00515 
00655 
00612 
,00983 
,01170 
01373 
,01591 
01824 
02072 
,02336 
,02614 
02908 
,03217 
,03340-
03679 
04233 
04602 , 
04966 
05364 
05797 
06226 
06669 
07128 
07601 
,08089 
,06592 
09110 
,09642 
,10190 
,10752 
,11329 
,11922 
,12528 
,13150 
,13787 
,14438 
,15109 
,15786 
,16482 
,17193 
,1.7918 
16659 
19414 
20184 
20969 
21768 , 
22383 , 
23412 , 
24296 , 
25115 , 
20989 , 
26876 
27781 
28699 
»•*•**•< 

00395 i 
00522 , 
,00665 , 
,00824 
,00999 
.01190 
,01397 
,01620 
,01858 
.02113 
.02383 
,02668 
,02969 
,03286 
,03619 
03967 , 
,04330 , 
04709 , 
05104 
,05514 , 
05939 
,06380 , 
,06837 
,07309 
,07796 
,08299 
,08818 
,09332 , 
,09901 
,10466 
,11046 
,11642 
,12253 
,12879 
,13521 
,14176 
,14851 
,15540 , 
,16243 
,16962 
,17697 
,18447 
,19212 , 
19993 
,20789 
,21600 
22427 , 
23270 , 
24127 , 
29001 , 
26689 , 
26793 , 
,27713 , 
,26647 , 
,29598 
»•***••< 

00400 , 
005ÜB , 
00674 , 
00U36 
01014 
,01209 
01420 
01648 
01892 
02152 
,02428 
,02720 
03029 
03353 , 
03694 
04051 , 
04423 , 
04812 , 
05217 , 
05638 , 
06075 , 
06528 , 
06997 
07482 , 
07983 , 
06500 
,09033 
09582 , 
10147 , 
10728 , 
11325 
,11938 
,12367 
,13212 
13873 , 
14590 , 
19242 
15031 , 
16676 , 
17417 , 
18173 , 
,16946 
19735 , 
20039 
21360 , 
22196 , 
23049 , 
23917 , 
24802 , 
25702 , 
26618 , 
27550 , 
28499 , 
29463 , 
30443 
>•**•**< 

00404 
00535 
00683 
00647 
01029 
01228 
01443 
01675 
01924 
02190 
,02472 
,02770 
03066 
03418 
03766 
04132 , 
04513 , 
04912 , 
03326 
05758 
06205 
06670 
07151 
07648 
08162 
08692 
09239 
09803 , 
10382 , 
10979 
11392 
12221 
12867 
13529 
14208 
14903 
13615 
16343 , 
17088 
17849 
18627 
19421 
20231 , 
21058 
21902 
22762 
23036 , 
24531 , 
25441 , 
26366 , 
27909 , 
28268 , 
29243 , 
30234 , 
31243 
1******1 

00409 , 
00541 
00691 
00659 
,01044 
,01246 
01465 
01702 
01956 
02226 
,02514 
,02«19 
03141 
,03481 
03837 
04210 , 
04600 , 
05007 , 
05432 , 
05873 , 
06331 , 
06806 , 
07298 
07808 , 
08334 , 
08877 
,09437 
10014 , 
10608 , 
11219 , 
11847 , 
12492 
,13134 
,13833 
14528 
15241 
13971 
16718 , 
17481 , 
18262 , 
1-9059 
,19874 
20705 , 
21553 
22419 
23301 , 
24200 , 
23116 , 
26049 , 
26999 , 
27966 , 
28950 , 
29931 , 
30969 , 
32004 
>******i 

00450 , 
0Ü600 
00771 
00963 
01175 
,01409 
01663 , 
01938 
02234 
02350 
,02888 
,03246 
03624 
04024 
04444 
04885 , 
05347 , 
03829 , 
06332 , 
06856 , 
07401 , 
07966 , 
08532 , 
09159 , 
09786 , 
10434 , 
11103 
11793 , 
12503 , 
13234 , 
13986 
14738 
,15551 
,16365 
17200 i 
18055 , 
18931 
19827 , 
20745 , 
21683 
22642 
23621 
24621 , 
25J542 
26684 
27746 
•28829 , 
29933 , 
31058 , 
32203 , 
33369 , 
34555 , 
33763 , 
36991 , 
38239 
>******i 

00487 , 
00652 
00841 , 
01053 , 
01989 
01548 
01831 , 
02138 , 
02468 , 
02822 
03199 
03600 
04024 , 
04472 , 
04943 , 
03438 , 
05956 , 
06498 , 
07064 , 
07653 , 
08265 , 
08901 , 
09561 , 
10244 , 
10.951 , 
11681 , 
12435 
13212 , 
14013 , 
14837 , 
13685 , 
16536 
17431 
,16369 
193U , 
20277 , 
21266 , 
22278 , 
23314 , 
24374 , 
29497 , 
26364 
27694 , 
26848 , 
30025 , 
31226 , 
32450 , 
33696 , 
34969 , 
36264 , 
37982 , 
38924 , 
40290 , 
41679 , 
43091 

, * * * * * • • 

00521 
00699 
00904 
01134 
01390 
01673 
01961 , 
02319 , 
02673 
03060 
03472 
03910 
04373 , 
04863 
05378 
05919 , 
06486 , 
07079 , 
07698 , 
08343 , 
09014 , 
09710 , 
10433 , 
11181 , 
11953 , 
12736 
13582 
14434 , 
15311 , 
16215 , 
17145 , 
18100 
19082 
20089 
21122 , 
22181 , 
23266 
24377 , 
25514 , 
26677 , 
27869 
29080 
30320 , 
31586 
32878 
34196 
33540 i 
36910 , 
38306 , 
30728 , 
41173 , 
42648 , 
44148 , 
45673 , 
47224 
>•••»•*< 

00552 
00743 
00962 
01209 , 
01484 
01786 
02117 , 
02476 , 
02863 , 
03277 
03720 
04191 
04689 , 
05216 , 
05771 , 
06353 , 
06964 , 
07603 , 
08269 , 
08964 , 
09686 , 
10437 , 
11216 , 
12022 , 
12657 , 
13719 , 
14610 , 
13526 , 
16474 , 
17449 , 
18451 , 
19462 
20340 
21626 
22741 , 
23883 , 
23033 , 
26252 , 
27478 , 
28732 , 
30014 , 
31323 
32663 , 
34029 
35423 
36845 , 
38290 , 
39774 , 
41280 , 
42814 , 
44376 , 
45966 , 
47964 , 
49230 , 
50904 
!•***•*< 

00582 ,00610 , 
00784 
01016 , 
01278 , 
01370 
01892 
02244 , 
02625 , 
03037 , 
03478 
03949 
04450 
04961 , 
05542 , 
06133 , 
06754 , 
07404 , 
06084 , 
06793 , 
09535 , 
10305 , 
11103 , 
11935 , 
12793 , 
13684 , 
14004 , 
15553 , 
16932 , 
17541 , 
18580 , 
19649 , 
20748 
21877 
23033 , 
24224 , 
23442 , 
26690 , 
27968 , 
29276 , 
30014 , 
31982 , 
33380 , 
34807 , 
36269 , 
37732 , 
39269 , 
40816 , 
42393 , 
44000 , 
45637 , 
47303 , 
49000 , 
60726 , 
92482 , 
94268 
>******i 

00823 
01068 , 
01344 , 
01652 , 
01992 , 
02363 , 
02766 , 
03200 , 
03666 , 
04164 , 
04693 , 
05235 , 
05847 , 
06472 , 
07128 , 
07815 , 
08535 , 
09286 , 
10068 , 
10883 , 
11729 , 
12606 , 
13515 , 
14436 , 
13429 , 
16433 , 
17469 , 
18536 , 
19639 , 
20766 , 
21928 , 
23122 , 
24348 , 
29603 , 
26694 , 
28213 , 
29567 , 
30951 , 
32367 , 
33614 , 
33293 , 
36803 , 
36346 , 
39919 , 
41525 , 
43162 , 
44831 , 
46531 , 
48263 , 
30027 , 
51822 , 
33649 , 
99308 , 
37398 
>******i 

00637 
00860 
01117 
01407 
01730 
02086 
02476 
02899 
03355 
03845 
04366 
04924 
05313 
06136 
06792 
07482 , 
08204 , 
06960 , 
09730 , 
10572 , 
11428 
12317 , 
13240 
14196 , 
15185 , 
16207 , 
17263 , 
18352 , 
19475 , 
20630 
21819 
23041 
24297 
25986 
26908 , 
28264 
29652 
31074 , 
32530 , 
34016 
35940 
37096 
38664 , 
40306 
41961 
43690 
49372 , 
47127 , 
48919 
30737 
92992 
94480 
96402 , 
38357 
60349 

00663 
,00896 
,01164 
,01467 , 
01804 
,02177 , 
02584 , 
03026 , 
03503 , 
04015 
04562 
,05143 , 
05760 , 
06411 , 
07098 , 
07819 , 
08573 , 
09366 , 
10191 , 
11052 , 
11948 , 
1287B , 
13843 , 
14844 , 
15879 , 
16946 , 
18053 , 
19193 , 
20367 , 
21577. , 
22821 , 
24100 
,25414 
,26763 , 
28147 , 
29566 , 
31019 , 
32507 , 
34031 , 
35589 , 
37182 , 
38810 , 
40473 , 
42170 , 
43903 , 
,45670 , 
47472 , 
49310 , 
91162 , 
93086 , 
99030 , 
97007 , 
99018 , 
61065 , 
,63146 

>*******»***»*i 

00688 , 
00931 , 
01209 , 
01524 , 
01876 , 
02264 , 
02688 , 
03148 . 
03645 . 
04178 , 
04748 , 
05354 , 
05997 , 
06673 , 
07391 , 
08142 , 
08930 . 
09754 , 
10615 , 
11512 . 
12446 , 
13415 , 
14422 , 
13464 , 
16543 , 
17658 , 
18810 , 
19998 , 
21223 . 
22484 , 
23781 , 
25114 . 
26484 , 
27891 , 
29333 , 
30812 , 
32328 , 
33880 . 
35466 , 
37092 , 
38753 , 
40451 , 
42184 , 
43959 , 
49761 , 
47604 , 
49483 , 
51399 , 
53351 , 
55339 , 
57364 , 
59425 . 
61922 , 
63656 , 
65826 , 
>»*»«*»* 

,00909 
,01233 
,01606 
,02028 
,02499 
,03020 
,03588 
.04206 
.04877 
,05394 
,06360 
,07176 
,08041 
,08935 
,09919 
,10931 
.11993 
.13104 
.14264 
.15473 
.16732 
.18040 
,19397 
,20803 
,22258 
,23763 
,25316 
,26919 
.28572 
,30273 
.32023 
.33823 
,35672 
,37570 
,39516 
,41514 
,43360 
.45655 
.47799 
,49992 
,52233 
,34327 
,36868 
,39258 
.61697 
,64186 
,66723 
,69310 
,71946 
.74632 
,77366 
.80150 
,82983 
,85665 
,88797 
******* 

,3402 
,3969 
.4536 
.3104 
.5671 
.6238 
,6805 
,7372 
,7939 
,8500 
.9073 
,9640 

1.0207 
1.0774 
1.1341 
1.1908 
1,2475 
1,3042 
1,3609 
1,4176 
1,4744 
1.5311 
1,5878 
1,6445 
1.7012 
1.7579 
1.8146 
1,6713 
1.9280 
1,9647 
2.0414 
2,0981 
2,1548 
2,2113 
2.2682 
2,3249 
2,3817 
2.4384 
2,4931 
2,3516 
2,6089 
2,0632 
2,7219 
2,7786 
2,8333 
2.8920 
2,9487 
3,0034 
3,0621 
3.1188 
3.1735 
3.2322 
3.2869 
3,3457 
3.4024 

»********«< 



A * » » * » * * * » * * * * . * * * * * . * . • * • , * • • » « . » . « * . * * . * . * * . * • * * . A * * * * * . * . . . * 
DIÂMETRO OU CONDUTO D» 50 . (HM) C2") 

VEtO» • P E R D A D E C A K Ü A U N I T 
CXOAOE**——— — » , _ « . — — — . . . . . . . . . . . . 
(H /3 ) * Ka,05 K», 00 K«,07 K»,08 ««.O» K«,10 K»,20 K»,30 

,30 
,35 
,40 
.49 
,50 
,55 
,60 
,65 

,ro 
,75 
,60 
,65 
,90 
. " 

1,00 , 
1.05 , 
1.10 , 
1.10 , 
1,20 
1.23 , 
1,30 
1,35 
1.40 
1.45 , 
1.50 , 
1.53 , 
1.60 , 
1.65 
1.70 , 

i." 
l.ao 
1.85 
1,90 
1,05 
2,00 , 
2.05 , 
2.10 
2.10 i 
2.20 , 
2.25 , 
2.30 , 
2.30 , 
2.40 , 
2.45 , 
2,50 , 
2,55 , 
2,60 , 
2.65 , 
2,70 , 
2,76 , 
2,60 , 
2.65 , 
2,90 , 
2,95 i 
3,00 , 
*»*«»»»( 

,00272 
,00359 
,00456 
,00565 
,00684 
,00614 
,00954 
,01105 
,01266 
,01438 
,01620 
,01812 
,02015 
02228 
02451 
02665 
02928 
03162 
03446 
03721 
,04005 
04300 
04604 
04919 
05244 , 
05579 , 
05925 , 
06280 , 
06646 
07021 
,07407 
07803 
06209 
06625 
09051 
09467 
09933 
10390 , 
10656 , 
11332 , 
11619 
12316 , 
12822 , 
13339 , 
13666 , 
14403 , 
14949 , 
15506 , 
16073 , 
16650 , 
17238 , 
J7B35 , 
18442 , 
19059 , 
1968b , 

, * * * * * • < 

,00275 
,00363 
,00463 
,00573 
,00695 
,00827 
,00970 
,01125 
,01290 
,01466 
,01652 
,01850 
,02056 
,02276 
02506 
02746 
02997 
03258 
03530 
03a 12 
,04105 
04409 
04723 
05048 
05363 , 
0572» , 
06086 , 
06453 , 
06830 
07218 
,07617 
08026 
08446 
08876 
09317 , 
09766 
10230 
10702 , 
11185 , 
11679 , 
12183 
12697 
13222 , 
13757 , 
14303 , 
14859 , 
15426 , 
16004 , 
16592 , 
17190 , 
17799 , 
18418 , 
19046 , 
19669 , 
20340 , 

,*«****« 

,00276 
,00368 
,00469 
,00581 
,00705 
,00840 
,00986 
.01144 
,01313 
,01493 
,01684 
,01866 
,02099 
,02323 
,02556 
02609 
03062 
03330 
03609 
03900 
,04201 
,04513 
04836 
05170 
05515 , 
05671 
06238 
06616 
07005 
07405 
,07616 
,08237 
08670 
09113 
09568 
10033 
10509 
10997 , 
11495 , 
12004 , 
12524 , 
13059 
13596 
14149 , 
14713 , 
15287 , 
15873 , 
16469 , 
17076 , 
17694 , 
18324 , 
18964 , 
19614 , 
20276 , 
20949 , 

•»»*•»< 

,00261 
,00372 
,00475 
,00589 
,00715 
,00853 
,01002 
,01163 
,01335 
,01519 
,01714 
,01921 
,02139 
,02368 
,02609 
,02861 
03125 
03399 
03666 
,03983 
,04292 
,04612 
04944 
05287 
05641 
06007 , 
06364 
06772 
07171 
07582 
,08004 
,06437 
,08882 
09338 
09805 
10284 
10774 
11275 
11787 , 
12311 , 
12846 
13392 
13950 
14519 , 
15099 , 
15691 , 
16293 , 
16907 , 
17533 , 
18169 , 
18817 , 
19476 , 
20147 , 
20826 , 
21521 , 
* * • * * • < 

,00284 
,00376 
,00481 
,00597 
,00725 
,00865 
,01017 
,01181 
,01357 
,01544 
,01743 
,01954 
.02177 
,02411 
,02658 
,02915 
,03185 
03466 
03759 
04064 
,04380 
04708 
06047 
05399 
05762 
06136 
06522 
UO920 
07330 
07751 
,08184 
,08628 
09064 
09552 
10032 
10523 
11025 
11540 
12065 
12603 
13152 
13713 
14286 
14870 
15466 
16073 
16692 
17323 
17965 , 
18619 , 
192H4 , 
19961 , 
20650 , 
21351 , 
22063 , 
* * * * * * i 

.00287 

.00381 
,00486 
,00604 
,00735 
,00877 
,01032 
,01199 
,01378 
,01569 
,01772 
,01967 
,02214 
,02453 
,02705 
,02966 
,03243 
,03530 
,03830 
,04141 
,04464 
,04800 
,05147 
,05506 
,05677 
,06260 
,06655 
,07063 
,07482 
,07913 
,08356 
,08811 
,09278 
,09/57 
,10248 
,10751 
,112ob 
11792 
12331 
12882 
13444 
,14019 
,14h05 
15204 
15815 
16437 
17071 
17718 
18376 . 
19046 , 
19729 , 
20423 , 
21129 , 
21847 , 
?2f*77 , 
r*** ***< 

,00314 
,00419 
,00539 
,00673 
,00822 
,00966 
,01164 
,01356 
,01563 
,01785 
.02021 
,02272 
,02537 
,02816 
,03111 
,03419 
.03743 
,04080 
,04433 
,04799 
,05181 
,05576 
,05987 
,06411 
,06851 
07304 
,07773 
08256 
,0B753 
,09265 
,09791 
,10332 
,10887 
,11457 
,12041 
,12640 
13253 
13881 
1«523 
15180: 
15851 
,16537 
17238 
17952 
1*682 
19425: 
20184 
21)957 
21744 , 
22546 , 
23362 , 
24}93 , 
25038 , 
25898 , 
20//2 , 
»*****« 

,00339 
,00454 
,00585 
,00733 
,00897 
,01078 
,01275 
,01488 
,01718 
,01965 
,02227 
,02506 
,02802 
,03114 
,03442 
,03787 
,04148 
,04525 
,04919 
,05329 
,05756 
,06199 
,06658 
,07134 
«7626 
06135 
08660 
09201 
,09769 
10333 
,10923 
,11530 
.12153 
,12793 
,13449 
,14121 
14810 
15516 
16237 
16975 
17729 
18500 
19287 
20090 
20910 
21747 
22599 
23466 
24354 
25256 
26174 
?7lOB 
¿8059 
29027 
3OO10 

****** 

* * * • * * * * . * * * . * * * * . *» . * . *»»** • * • * * . . * * . * * , , * . * . * , * * cmse •<> 
- ARE* OA SECAO DO CONDUTO 5" ,001963 M2 fc ° 

. H I A E M M/M 0651 K EM MILÍMETROS * VAZAQ 
* - »• CL/S) 

K»,4Q K»,50 K«,BO K«,70 K>,80 K»,90 « H , 0 K»2,0 • 

00361 
00485 
00627 
00786 
00964 
01160 
01373 
01605 
01855 
02122 
02408 
02711 
03033 
03372 
03730 
04105 
04498 
04910 
05339 
05786 
06251 
06734 
07235 
0/754 
08291 
08646 
09419 
10010 
10619 
11246 
11890 
12553 
13234 
13932 
14649 
15383 
16136 
16906 
176S5 
18501 
19325 
2U168 
21028 
21906 
22802 
23716 
2*648 
25598 
26566 
27552 
26556 , 
2*578 . 
30618 , 
31676 , 
32752 , 

* * • * * * « 

,00382 
,00613 
,00665 
,00635 
,01025 
,01234 
,01463 
,01711 
,01978 
,02265 
,02571 
,02896 
,03241 
,03605 
,03968 
,04391 
,04813 
,05254 
,05715 
,06195 
,06694 
,07213 
,07751 
,06308 
,08865 
,09461 
,10096 
,10731 
,11385 
,12059 
,12751 
,13463 
,14195 
,14946 
,15716 
,16505 
,17314 
,18142 
18990 
,l9b5b 
20743 
,21646 
,22573 
,23517 
,24461 
25463 
26466 
27487 
26528 
29568 
30666 , 
31767 , 
32885 
34022 , 
35179 , 

, * * * * • • < 

,00401 
,00540 
,00700 
,00861 
,01062 
,01303 
,01546 
,01606 
,02092 
,02396 
,02721 
,03066 
,03432 
,0381b 
,04225 
,04653 
,05101 
,05570 
,06059 
,06569 
,07100 
,07651 
,08222 
,06615 
09428 
,10061 
,10715 
11390 
,12005 
.12801 
,13537 
.14294 
,15072 
,15870 
,16689 
,17528 
,18366 
19269 
20170 
,2109* 
22034 
,22997 
,23960 
,24985 
26009 
27055 
28120 
29207 
30314 
31441 , 
32590 , 
33758 , 
34948 , 
36158 , 
37368 , 

• * * * * * < 

,00419 
,00565 
,00734 
,00923 
,01135 
,01368 
,01023 
,01900 
,02198 
,02519 
,02661 
,03224 
,03610 
,04017 
,04446 
,04697 
,05369 
,09864 
,06380 
,06917 
,07477 
,08056 
,08661 
,09285 
,09932 
,10600 
.11290 
,12002 
,12735 
,1349o 
,14267 
,15066 
,15866 
,16728 
,17592 
,18477 
,19385 
,20314 
.21265 
,22237 
23232 
,24240 
,25265 
,26345 
,27426 
28529 
29654 
30B0U 
31969 
33159 
34370 
35604 
36859 
38136 
39435 , 

*»***»( 

,00437 
,00590 
.00765 
,00964 
,01185 
,01429 
,01697 
,01966 
,02299 
.02635 
,02993 
,03374 
,03778 
,04205 
,04655 
,05127 
,05622 
,06140 
,06681 
,07245 
.07832 
,08441 
,09073 
,09728 
,10406 
,11107 
,11630 
,12577 
,13346 
,14138 
,14963 
,15790 
.16651 
,17534 
,18440 
,19369 
,20321 
,21295 
,22293 
.23313 
,24356 
,25422 
.26510 
,27622 
,28756 
,29913 
,31093 
,32296 
,33522 
34770 
36041 
37335 
38652 
39992 
41354 , 

!**••**< 

,00453 
,00613 
,00796 
,01003 
,01233 
,01488 
,01766 
,02069 
,02395 
,02745 
,03119 
,03516 
,03938 
,04363 
,04852 
,05346 
,05862 
,06403 
,06968 
,07556 
,08168 
,08805 
,09464 
,10148 
,10856 
,11587 
,12343 
,13122 
,13925 
.14752 
,16602 
,16477 
,17375 
,18298 
,19244 
,20214 
,21207 
,22225 
,23266 
,24332 
,25421 
,26534 
,27671 
,28831 
,30016 
,31224 
,32456 
,33712 
34992 
36296 
37624 , 
38975 . 
40350 , 
41749 , 
43172 , 
t**»*««< 

,00469 
,00635 
,00825 
,01040 
,0128 0 
,01544 
,01633 
,02148 
,02487 
,02860 
,03239 
,03653 
,04091 
,04554 
,05042 
,05554 
,06092 
,06654 
,07241 
,07853 
,08490 
,09152 
,09838 
,10550 
11286 
,12046 
,12832 
,13643 
,14478 
,16338 
,16223 
,17133 
,18067 
,19027 
,20011 
,21020 
,22054 
23112 
,24196 
,25304 
26437 
,27595 
,28778 
,29985 
,31218 
32476 
33757 
360H4 
36395 
37752 
39133 
40539 , 
41970 
43426 , 
44906 , 

* * • • * » . 

,00610 
,00827 
,01077 
,01360 
,01676 
,02025 
,02407 
,02622 
,03270 
,03752 
,04266 
,04813 
,05393 
,06006 
,06652 
.07331 
,08043 
,08788 
,09566 
,10377 
,11221 
,12098 
,13008 
,13951 
,14927 
,15936 
,16979 
,18054 
,19162 
,20303 
,21477 
,22684 
,23924 
,25197 
,26503 
,27842 
,29214 
,306(8 
,32056' 
,33527 
,35031 
,36568 
,38136 
,39741 
,41377 
,4304b 
44748 
46483 
48251 
50052 
91886 
53753 
55653 
57586 
59551 

,9690 
.6672 
,7854 
,8636 
,9817 

1.0799 
1,1781 
1,2763 
1,3744 
1.4726 
1,5708 
1,6690 
1,7671 
1.6653 
1,9635 
2,0617 
2.1598 
2,2560 
2.3*562 
2.4544 
2,5525 
2.6507 
2.7489 
2.6471 
2.9453 
3.0434 
3.1416 
3.2398 
3.3380 
3,4361 
3,5343 
3,6329 
3.7307 
3,8288 
3.9270 
4.0292 
4,1234 
4.2215 
4.3197 
4.4179 
4.5161 
4,6142 
4,7124 
4,6106 
4,9088 
5.0069 
5.1051 
5.2033 
5,3019 
5.3996 
5.4976 
5,5960 
5.6942 
5,7923 
5,8905 

**»•***»«»«*«*« 



CO 

******** 

• VELO» • 

• (H/8) * 

0 
0 
e 
« 
* 
• 
* 
0 
* 
6 
9 
* 
• 
* 
• 
« 
* 
• 
• 
* 
* 
* 
• 
• 
* 
* 
* 
• 
* 
• 
* 
* 

,30 
,36 
,40 
,48 
.80 
.55 
.60 
,63 
.70 
,78 
,80 
.83 
,90 
.«9 

1,00 
1.03 
1.10 
1.13 
1.20 
1.23 
1,30 
1.33 
1.40 
!„<5 
1,30 
1.33 
1.60 
1.68 
1,70 
1,73 
1,80 
1.86 
1.90 
i.es 
2,00 
2,03 
2.10 
2.19 
2,20 
2,23 
2,30 
2,39 
2,40 
2,49 
2,00 
2,99 
2,60 
2,69 
2,70 
2,75 
2,60 
2,85 
2,60 
2,98 
3,00 

* * ***** ** 

K«,06 

,00203 , 
,00268 , 
,00341 , 
.00422 , 
,00512 , 
,00609 
,00714 , 
,00627 , 
,00948 , 
.01077 , 
.01214 
,01358 
.01510 
,01670 , 
,01837 , 
,02012 
.02195 
,02386 , 
,02584 
.02790 
,03003 
,03224 
,03453 
,03690 
,03933 , 
O04i88 
,04444 
,04711 
,04985 
,05267 
,05557 
.05854 
,06199 
,06471 
,06791 
,07118 
.07433 
,07796 
,08146 
,08504 
,06659 
,09242 
.09622 
,10010 
.10405 
,10806 
.11219 
.11637 
,12063 
.12496 
,12937 
,13389 
,13841 
,14304 
,14775 

******** 

• • *» 
DIÂMETRO 

Kl,06 

00208 , 
00271 , 
00346 , 
00428 
00319 
00619 
00726 
00642 
00966 
01097 , 
01237 
01365 
01541 
01705 
01876 
02056 
02244 
02440 
02644 
02896 
03075 
,03303 
,03339 
,03762 
04034 
04293 
,04960 
,04835 
,09118 
,09409 
,05708 
,06019 
,06330 
,06652 
,06983 
,07321 
,07668 
,06022 
,08384 
,08754 
,09131 
,09517 
,09911 
,10312 
,10722 
,11139 
,11964 
,11997 
,12436 
,12886 
,13343 
,13807 
,14280 
,14760 
,13248 
»****«• 

f 

K«,07 

00207 , 
00274 , 
00330 , 
00434 , 
00527 , 
,00626 
,00737 
,00855 , 
,00962 , 
01116 , 
,01259 
.01411 
,01370 
,01738 , 
,01914 , 
,02099 
,02291 
,02492 
,02701 
,02919 
,03144 
,03378 
,03620 
,03870 
,04129 
,04395 
,04670 
,04953 
,05244 
,05544 
,09891 
.06107 
,06401 
,06623 
,07164 
.07912 
,07869 
,08234 
,08607 
,06988 
,09378 
,09776 
,10181 
,10995 
.11017 
•11448 
,11886 
,12333 
,12786 
.13231 
,13722 
.14201 
,14689 
,15189 
.15669 
t * * * * * * 

* :*• 
DO CONDUTO D» 

> E R 0 

K»,08 

00210 , 
00277 , 
00354 , 
00440 , 
00534 , 
00637 , 
00748 , 
00869 , 
00998 , 
01139 , 
01281 , 
,01436 , 
,01699 , 
01770 , 
01990 , 
02139 , 
02336 , 
,02542 , 
,02756 , 
,02979 , 
,03210 
,03449 
,03698 
,03954 , 
04219 , 
,04493 
,04775 
,05065 
,05364 
,05671 
,05987 
,06311 
,06644 , 
,06989 , 
,07336 , 
,07693 
,08060 
,08439 
,08618 
,09210 
,09610 
,10019 
,10437 
,10862 
,11296 
,11739 
,12190 
,12649 
,13117 
,13994 
,14079 
,14572 
,15074 
,15584 
.16102 
>*****• 

A D t 

Kl,09 

00212 , 
00261 , 
00358 , 
00445 , 
00541 , 
00646 
00759 
00882 , 
01013 , 
01153 , 
01302 
01460 
01626 
01801 , 
01983 
02178 
02380 
02590 
02809 
03036 
03273 
,03918 
03772 
04034 
04306 
04586 
,04874 
05172 
,05478 
,05793 
06117 
,06449 
06790 
07140 
07498 
,07865 
08241 
,00625 
,09019 
,09421 
,09831 
,10230 
,10678 
,11115 
,11961 
.12015 
,12476 
,12949 
,13429 
,13916 
.14416 
,14922 
,15437 
,15961 
,16493 
» * * • • * • 

63, 

C A R 

K»,10 

00214 , 
00284 , 
,00362 , 
00491 , 
00546 , 
00654 , 
,00770 , 
00894 , 
01028 , 
01171 , 
01322 , 
,01483 , 
01653 , 
01831 , 
02019 , 
02216 , 
,02421 , 
,02636 , 
,02859 , 
,03092 , 
,03333 
,03984 
,03643 , 
,04112 , 
04389 , 
,04675 
,04970 
,03274 
,05587 
,05909 
,06240 
,06580 
,06929 , 
,07287 , 
,07634 , 
,06029 
,08414 
,08807 
,09210 
,09621 
,10042 
,10471 
,10909 
,11356 
.11812 
,12277 
,12751 
,13234 
,13726 
,14227 
,14736 
,15253 
,15782 
,16319 
,16864 
••**•** 

* • • 
»») 2 Cl/2") 

G A U 

K.,20 

00233 , 
00311 , 
00400 , 
00300 , 
00610 , 
00731 , 
00864 , 
01006 , 
01160 , 
01323 , 
01500 , 
01686 , 
01883 , 
02091 , 
02309 , 
02538 , 
02778 , 
03029 , 
03291 , 
03963 , 
03846 
,04140 
04445 , 
04760 , 
05086 , 
05423 , 
•05771 , 
06129 
06499 
,06879 
07270 
07671 , 
08083 , 
08307 , 
08940 , 
09385 
09840 
,10307 
,10784 
,11271 
,11770 
,12279 
,12799 
,13330 
,13871 
,14424 
,14987 
,15560 
,16149 
,16740 
,17347 
,17963 
,18591 
,19230 
,19879 
k****** 

N I T t 

«•,30 

00230 , 
00333 , 
00432 , 
00542 , 
00663 , 
00797 , 
00943 , 
01100 , 
01270 , 
01432 , 
01647 , 
01893 , 
02072 , 
02302 , 
02945 , 
02800 , 
03067 , 
03346 , 
03637 , 
03941 
04238 
04584 
04923 
09279 
09639 , 
06015 
06403 
06804 
07216 
07640 
08077 
08526 
08987 , 
09460 , 
09945 , 
10442 
10952 
,11473 
12007 
12552 
,13110 
,13680 
,14262 
,14856 
,15463 
,16081 
,16712 
,17354 
,18009 
,16676 
,19355 
,20048 
,20749 
,21465 
,22192 
******* 

* . • « « 
ÁREA OA 

I R I A 

K*,40 

00266 , 
00357 , 
00462 , 
00579 , 
00710 i 
00659 , 
01012 , 
01183 , 
01367 , 
01364 , 
01775 , 
01998 , 
02233 , 
02485 , 
02749 , 
03025 , 
03313 , 
03619 , 
03935 , 
04263 , 
04607 
04963 
05333 , 
05715 , 
06111 , 
06520 , 
,06942 
07378 
,07827 
,08289 
08764 
,09252 
09754 , 
10269 , 
10797 , 
,11339 
,11893 
12461 
,13042 
,13637 
.14244 
,14865 
,15499 
,16146 
,16807 
.17481 
,18166 
,18868 
,19582 
,20308 
,21048 
.21801 
,22568 
.23348 
.24140 
******* 

* 
SECAD DO CONDUTO S> 

E •< M/M 

K«.80 

00280 , 
00377 , 
00488 , 
00614 , 
00753 , 
00907 , 
01075 , 
01297 , 
01494 , 
01665 , 
01889 , 
02129 , 
02382 , 
02649 , 
02931 , 
03227 , 
03537 , 
03862 , 
04201 , 
04553 , 
04920 
05302 
05697 , 
06107 , 
06531 , 
06969 , 
,07421 , 
07888 , 
08369 
08864 
09373 
09896 , 
10434 , 
10986 , 
11532 , 
12132 
12727 
13336 
13959 , 
14596 
,13247 
,15913 
,16593 
,17267 
,17995 
,18717 
,19454 
,20205 
,20970 
,21749 
,22543 
,23351 
,24173 
,25009 
,25859 
k****** 

K*,60 

00294 , 
00396 , 
00513 , 
00646 , 
00793 , 
009S6 , 
01133 , 
01326 , 
01534 , 
01757 , 
01995 , 
02248 , 
02516 , 
02600 , 
03098 , 
03412 , 
03740 , 
04084 , 
04443 , 
04817 , 
09206 , 
03610 , 
06029 , 
06484 , 
06913 , 
07378 , 
07857 , 
08352 
08862 
09387 
09927 
10482 , 
11052 , 
11638 , 
12236 , 
12834 
13484 
14130 
14791 , 
15467 
16198 
16884 
17985 
,16321 
,19073 
,19839 
,20621 
,21418 
,22229 
,23036 
,23868 
,24755 
,25628 
,26515 
,27417 
******* 

.00311? 
• 

' M2 

OBSI -K EH MILÍMETROS 

K»,70 

00307 , 
00414 , 
00937 , 
00676 , 
00830 , 
01001 , 
01188 , 
01390 , 
01609 , 
01843 . 
02093 , 
02399 , 
02642 , 
02939 , 
03293 , 
03983 , 
03929 , 
04291 , 
04666 , 
03062 , 
03471 , 
05696 , 
06337 , 
06795 , 
07268 , 
07756 , 
08261 , 
08782 , 
09319 , 
09871 , 
10440 , 
11024 , 
11624 , 
12241 , 
12873 , 
13521 
14185 , 
14865 , 
15560 , 
16272 , 
17000 
17743 
18502 
,19278 
,20069 
,20876 
,21699 
,22538 
,23393 
,24264 
,25190 
,26053 
,26971 
,27906 
,28896 
******* 

K',80 

00319 , 
00430 , 
00596 , 
00704 , 
00866 , 
01044 , 
01239 , 
01431 , 
01679 , 
01924 , 
02186 , 
02464 , 
02736 , 
03071 , 
03399 , 
03744 , 
04106 , 
04484 , 
04879 , 
05291 , 
05720 
06163 , 
06626 , 
07105 , 
07600 , 
08111 , 
06640 
09185 
09747 
10325 , 
10620 
11532 
12160 , 
12805 , 
13467 , 
14145 
14840 , 
15552 , 
16281 , 
17026 , 
17767 
18366 
19361 
,20173 
,21001 
,21846 
,22708 
,23586 
,24481 
,23393 
,2.6322 
,27267 
,28228 
,29207 
,30202 
******* 

K»,90 

00330 , 
00447 , 
00580 , 
00731 , 
00899 , 
01085 , 
01288 , 
01508 , 
01746 , 
02001 , 
02273 , 
02563 , 
02871 , 
03193 , 
03337 , 
03897 , 
04274 , 
04668 , 
05079 , 
05508 , 
05955 , 
06419 , 
06900 , 
07398 , 
07914 , 
08447 , 
,08998 , 
09566 , 
10151 , 
10754 , 
11374 , 
12012 , 
12667 , 
13339 , 
14029 , 
14736 
13460 , 
16202 , 
16961 , 
17738 , 
16532 
19343 , 
20172 
,21018 
,21862 
,22763 
,23661 
,24377 
,25510 
,26460 
,27428 
,28413 
,29416 
,30435 
,31473 
••••*«• 

K«1,0 

00342 , 
00462 , 
00600 , 
00737 , 
00931 , 
01124 , 
01334 , 
01363 , 
01810 , 
02074 , 
02337 , 
02638 , 
02977 , 
03314 , 
03669 , 
04042 , 
04434 , 
04843 , 
05270 , 
05716 , 
06179 , 
06661 , 
07160 , 
07678 , 
08213 , 
08767 , 
09339 , 
09929 , 
10537 , 
11163 , 
U807 , 
12469 , 
13149 , 
13847 , 
14564 , 
15298 
16050 , 
16821 , 
17609 , 
16416 , 
19241 
20083 
20944 
,21823 
22720 
,23635 
,24568 
,25519 
,26488 
27475 
,28460 
,29504 
,30545 
,31604 
,32682 
k****** 

i » 

K»2,0 

00438 
00594 
00774 
00977 
01204 
01455 
01728 
02026 
02350 
02693 
03065 
03458 
03874 
04315 
04779 
05267 
05776 
06314 
06873 
07453 
08062 
08692 
09346 
10023 
10724 
11449 
12198 
12970 
13766 
14586 
15429 
16296 
171B7 
18102 
19040 
20002 
20988 
21997 
23030 
24087 
25168 
26272 
27400 
,28551 
29727 
30926 
,32148 
,33395 
,34665 
35959 
,37276 
,38617 
,39982 
,41371 
,42783 
.*••*•« 

i 

• VAZÃO • 

• IU/»J • 
• a 

,9358 * 
1.0610 » 
1,2466 • 
1.4028 « 
1,9968 • 
1.7149 • 
1,8703 • 
2.0268 * 
2.1821 « 
2,3376 « 
2,4938 • 
2.6467 • 
2,6059 • 
2.9614 • 
3,1172 • 
3.2731 • 
3,4290 • 
3.9649 « 
3,7407 • 
3,8966 • 
4.0924 * 
4,2083 * 
4,3642 • 
4,9200 * 
4,6799 * 
4,8317 • 
4,9676 * 
5,1435 « 
5.2993 * 
5,4552 * 
3.6111 • 
5,7669 * 
5,9228 * 
6,0786 * 
6.2349 t 
6,3904 • 
6,3462 « 
6,7021 * 
6,8580 • 
7,0136 * 
7.1697 « 
7,3236 • 
7.4814 * 
7,6373 * 
7,7931 * 
7,9490 * 
6,1049 * 
8,2607 * 
8,4166 * 
6.5723 * 
8.7283 • 
6,8842 • 
9.0400 * 
9,1959 • 
9,3318 * 

»••*•*••** 



CO 

h»************«****«*********************»******»******«********* 

•VtLO- « 
.CIDADE» 
»C*/S) • 

> .30 
> ,35 
» ,40 
» .43 
• .50 
> ,55 
• ,60 
» .65 
. .70 
. .75 
i .80 

,85 
.90 
.86 

1.00 
1,05 
1.10 
1.15 
1,20 

r 1,23 
> 1,30 

1,33 
1.40 
1,43 
1.90 
1,55 

> 1,60 
1,63 
1,70 
1,73 
1,80 
1,85 
1,90 
1,05 
2,00 
2,05 

2.10 
2,15 
2,20 
2,23 
2,30 
2,35 
2,40 
2,45 
2,30 
2.53 
2,60 
2,63 
2,70 
2.73 
2.80 
2,83 
2,90 

> 2,93 
3,00 

K«,05 

.00163 
,00219 
,00274 
,00340 
,00412 

,00490 
,00375 
,00566 
,00763 
,00b67 
.00977 
,01093 
.01216 
,01345 
,01480 
,01621 
,01768 
,01922 
,02082 
,02247 
,02420 
,02598 

,02782 
,02973 
.03169 , 
,03372 
,03381 
,03796 
,04017 
,04243 
,04478 
,04718 
,04963 
,03215 
.05473 
,05737 
,06007 , 
,06283 , 
,06566 , 
,06854 , 
,07149 , 
,07449 , 
,07756 , 
,06069 , 
,08387 , 
.08712 , 
,09043 , 
,09381 , 
,09724 , 
,10073 , 
.10429 , 
,10790 , 
.11158 
.11531 , 
.11911 , 

,*••»*•*••*•••**< 

OlAMfcTRD 

K»,06 

,00165 
,00218 
,00278 
,00344 
,00417 
,00497 
,00584 
,00677 
,00776 
,00883 
,00995 
,01114 
,01240 
,01372 

,01510 
,01b55 
,01606 
01964 
,02128 

,02299 
,02476 
,02659 

02649 
03045 
03248 
03437 
,03672 
,03694 
04122 
04356 
04597 
04844 
05097 
05357 
05624 , 
05696 
06175 

06460 
06732 , 
07050 , 
07354 , 
07665 
07982 , 
08306 , 
08635 , 
06971 , 
09314 , 
09663 , 
10018 , 
10379 , 
10747 , 
11121 , 
11502 , 
11889 , 
12262 , 
i**»»»*< 

Ki, 07 

.00166 
,00220 
,00281 
,00349 
,00423 
,00505 
,00593 
,00086 
,00789 
,00898 
,01013 
,01134 
,01263 
,01396 
,01340 
,01688 
,01843 
,02005 
,02173 
,02348 

,02330 
,02718 
02913 
03114 

03322 
03537 
,03738 
,03986 
,04220 
,04461 
04709 
04963 
,05224 
054»! 
,03765 
06046 
06333 
06627 
06927 
07234 , 
07547 , 
07867 , 
08194 , 
08527 , 
0A867 , 
09214 , 
09567 , 
09926 , 
10292 , 
10665 , 
11044 , 
11430 , 
11823 , 
12222 , 
12627 , 

>•*•**•< 

0 0 CflNliuíO H o 

» E H 0 

K«,6e 

,00168 
,00223 
,00284 

,00353 
,00429 
,00512 
,00601 
,00698 
,00802 
,00912 
,01029 
,01134 
,01283 
,01423 
,01368 
,01720 
,01878 
,02044 
,02216 
,02393 
,02381 
,02774 

02973 
03160 
03393 
03613 
,03840 
,04073 
,04314 
,04561 
04815 
05076 
,05343 
05618 
05699 
06187 
06482 
06764 
07092 , 
07407 , 
07730 , 
08058 
08394 , 
08736 , 
09086 , 
09442 , 
09805 , 
10174 , 
10551 , 
10934 , 
11324 , 
11721 , 
12124 , 
12533 , 
12932 , 
!**•*•*< 

A D t-

K»,09 

,00170 
,00225 
,00266 
,00357 
,00434 
,00518 
,00610 
,00708 
,00814 
,00926 
,01046 
,01173 
,01306 
,01447 
,01593 
,01750 
,01912 
,02061 
,02257 

,02440 
,02630 
,02627 

03031 
03242 
03460 
03685 
,03918 
,04157 
,04403 
04656 
04916 
05183 
05457 
05736 
06027 
06322 
06624 
06933 
0/249 
07572 
0/902 
08239 
0B583 
08934 , 
09293 , 
09658 , 

10030 , 
10409 , 
10793 , 
11188 
11588 , 
11995 , 
12409 
12830 , 
13298 , 

«»»«»«< 

7b. 

C A K 

Ks.10 

.00171 
,00227 
,00291 
,00362 
,00,440 
,00325 
,00618 
,00718 
,0082b 
,00940 
,01062 
,01191 
,01327 
,01471 
,01621 
,01779 
,01944 

,0211/ 
,02296 

,02483 
,02677 
,02676 
,03087 

,03302 
,03325 
,03755 
,03992 

,04237 
,04188 
,04747 
,05013 
,05286 
,05566 
03854 
,06148 
,06450 
06759 
07075 , 
07399 . 
07729 , 
08067 , 
08412 , 
08764 , 
09123 , 
09489 , 
09863 , 
10244 , 
10632 , 
11027 , 
11429 , 
11839 , 
12255 , 
12679 , 

13110 , 
13548 , 

>*••*••< 

CM") 

G A O 

K»,20 

.00186 
,00249 
,00320 
,00399 
,00488 
,00585 

,00691 
,00805 
,00928 
,01059 
,01200 
,01349 
,01306 
,01672 
,01847 
,02030 
,02222 
02423 • 
,02632 
,02850 
,03077 
,03312 
03535 
03808 
04069 
04338 
,04616 

04903 
05199 
05303 
05815 
06137. 
06466 
06805 
07152 
07508 
07872 
08245 
08626 
09017 
09415 
09623 
10239 
10663 
11097 
11338 , 
11989 
12448 
12916 
13392 
13877 
14370 
14873 
15383 
15903 , 
• * * * • * < 

(3") 

N I T 

K = ,30 

,00200 
,00267 
,00.54b 
.00432 
,00329 
,0063b 
,00752 
,00878 
,0101.3 
,0115» 
.01 M á 
,0147o 
,01652 
,0183b 
,02030 
,02233 
,02446 
,02669 
,02901 
,03143 

,03395 
,03656 
,03927 
,04208 
,04496 
,0479b 
,05107 
,03427 
,05756 
,06094 
,06443 
,06801 
,0/16» 
,0754b 
,07*32 
,08329 
,06735 , 
,09151 , 
,09577 , 
10012 , 
10457 , 
10912 , 
,11376 , 
,11650 , 
12334 , 
12827 , 
13330 , 
13843 , 
14365 , 
14897 , 
15438 , 
13990 , 
16551 , 
17121 , 
17701 . 

i * * * * * * . 

> • * * * * * 

» X l A 

K»,40 

,00212 
,00284 
,00367 
,00461 
,00565 

,OOOBO 
,00805 
,00941 
,01088 

,0il?45 
,0141? 

,01590 
,01779 
,01978 
,02187 
02408 
0263» 
02680 
0.Í131 

,03394 
,03667 
03950 

04244 
0434b 

04663 
03189. 

05525 
008/1 
06229 
06596 
0o974 
07363 
0//62 
06172 
0bby3 
09023 
09465 
09917 
10379 
10852 , 
11336 , 
11830 
12334 
12650 , 
133/b , 
13911 , 
14456 , 
13016 , 
15583 , 
16162 , 
16751 , 
1/350 , 
17960 , 
18580 , 
19211 , 

«*•••*< 

%«**«*«*******•*«***«*«»*******«*«*****•*« 
AKtA ijA 

E * 

n«,50 

,00223 
,00300 
, 0 0 3 6 B 

,00487 
,00699 
,00720 
,00664 
,00999 
.01155 
,01322 
,01501 
,01691 
,01092 
,02104 
,02328 
,02563 
,02dl0 
03067 
,03330 
,03617 
,03906 
,04211 
04525 
,04B51 
,03167 
05535 
,05695 
,06265 
,06647 
,0704 0 
,0/445 
0 7 H 6 1 

,0»2»d 
08726 
09176 
09636 
10109 
10592 
110B7 
11593 
12110 
12639 
13179 
13730 
14293 , 
14867 , 
15452 , 
16048 , 
16636 , 
17275 
1790b 
1854/ 
19200 , 
19864 
20539 , 

• * • * • * < 

SfcCAU 

*/r. 

H«,60 

,00233 
,00314 
.00407 
.00512 
,00629 
.00750 
,00899 
,01051 
,01216 
,01393 
,01382 
,01/63 
,01995 
,02220 
,02457 
,02705 
,02966 
,03238 
,03523 

,03820 
,04126 
,04449 

,04781 
,05125 
,05482 
,05650 
,06230 
,06623 
,0/027 
,07443 
,0/6/2 
,0*312 
,08764 
09226 
,09704 
,10192 
,10692 
1 1204 
11/28 
1226Í 
12812 
133/2 
13944 
14528 
15124 
15731 
16351 
16963 
17627 
1B2B2 
18950 
19630 
20321 
21025 
21740 , 

* • • * * • < 

LIÜ C U M J O T U 6» 

u 

Ks.70 

,00243 
,0032/ 
,00425 
.00535 
.0065/ 
.06/93 
,00*40 
.01101 
.012/4 
.0145* 
.0165/ 
,0186» 
.02091 
.0232/ 
,025/6 
.0263/ 
.03111 
,0339/ 
,0369o 

,0400/ 
.04332 
.04068 
,05018 

,03380 
,05/54 
.06141 
,06541 
,06953 
,0/3/b 
,076)0 
,06206 
.06/2B 
,09204 
,09031 

,10192 • 
,10/05 
,11231 
,11/oy 
,12320 
,12883 , 
,13459 , 
,14046 
, 14649 

,15263 , 
15690 , 
16529 , 
17180 . 
17844 , 
18521 . 
19211 , 
,19913 , 
20627 , 
21355 , 
22094 , 
22647 , 
r«*0«*»« 

áS* K 

Kl.bO 

,00252 
,00340 
,011442 
,0o556 
,0o6h4 
,00825 

,00960 
,011«7 
,0132/ 
.01521 
,01/26 
,n 1946 
,02182 
,0242b 
,02686 
,0*960 
,03246 
,03546 
,0365» 
,04163 
,04522 
,04«74 
06239 
05617 

0O0Q9 
,00413 
.06B31 
,0/262 
,0/706 
, 0 B 1 u 4 

,08034 

,0*11» 
,0961b 
1012 5 
10646 

. H 1 B 4 
11734 
12297 
12B72 
13462 
1 40b4 
146/9 
15308 
15950 
16603 
172/3 , 
1/954 , 
18649 , 
19337 , 
20077 
20812 
21559 
22319 , 
23093 , 
23880 , 

*»,»*•< 

,00441 

-fi *IuI 

^^ ,90 

•00261 
,00353 
,0045« 
,005/7 
,00/10 

,011837 
.0101/ 
.01191 
.013/9 
.OlbrtO 
.01/95 
,02024 

,0226/ 
,02523 
,02793 
,030// 
,033/3 
,03660 
,0401 l 

,04350 
,04702 
,05068 
,05446 
,05H4? 

,06249 
,066/0 
,07 105 
,0/564 
,08016 
,08492 
,0898? -

,09 485 
,10002 
10533 
.11078 
, 11036 
,12208 
12/94 
13394 
14007 
14 634 
15275 
13929 
1659/ 
1/279 , 
17975 , 
18684 , 
1940/ , 
20144 , 
20b9b 
21659 
2243/ 
23228 , 
24034 , 
24853 . 

* • * * • • < 

•> "2 

'tlKUS 

* = 1.0 

,00269 
,00364 
,00 47 3 
,00597 
,00/34 
,00oB6 
,01052 
.01233 
.01427 
,01636 
.01859 
,02097 
,02348 
,026 14 
,02894 
,03188 
,03497 
,03820 
,04157 
,04508 
,04»/4 
,03253 
o ;•> o 4 / 

,06056 
,06478 
, 0o9 15 
,073o6 
,07831 
,06311 
,06604 
,09312 
,09835 
,10371 
,10922 
,11487 
,12066 
,12660 
,13267 
13869 
14525 
15176 
16840 
16519 
1/213 
1/920 , 

18642 , 
193/» , 
20128 , 
20892 , 
'21671 
22464 
232/1 , 
24092 , 
24928 , 
25778 , 

»«*•**, 

,****»* 

*»2,0 

,00342 
00464 
,00605 
,00/64 

,00941 
,0113/ 
,01362 
,01585 
,01837 
,02107 
.02395 
,02703 
,03026 
,033/3 
,03/36 
.0411/ 
,0451/ 
,04935 
,0537? 
,05b?8 
,06302 
,06794 

0/305 
,07b35 
,08383 
,08949 
,09535 
,10138 
,10/61 
,11401 
,12061 
,12/36 
, 13435 
14150 

,14880 
,15635 
1 6403 
17194 
18002 
18828 
19073 
20536 
21417 
22316 
23236 
24173 
25129 
26104 
27096 
2810b 

29138 
30186 
31253 
3233b 
33442 

C t T t S b * # 

* V A Z A Q • 

* # 

1.3254 • 
1.5463 • 
1.7671 » 
1.9880 * 
2,2089 • 
?.«298 • 

2.6607 • 
2,8/16 • 
3,0925 « 
3,3134 * 
3.5343 • 
3.7552 « 
3.9761 * 
4.1970 * 
4.4179 * 
4.0368 • 
4,8597 * 
3,0606 « 
5.3014 * 

3,5223 « 
5,7432 • 
5.9641 * 
6.1850 * 
6,4059 • 

h.6266 * 
0,647/ « 
Z.0666 » 
7,2893 * 
/.6104 * 
Z.7313 * 
Z.9522 • 
8.1/31 » 
8,3940 « 
6.0149 • 
8,8356 « 
9,056/ * 
9.2//S * 
9,4984 • 
9,7 193 . 
9 , y 4 o 2 » 

1 0 . 1 6 1 1 * 

l<;.362u * 

10,0029 * 
10,6238 • 
11.0447 • 
11.2656 « 
11,4865 * 
11,7074 * 
11,9283 * 
12,1492 * 
12.3701 • 
12,5910 * 
12.8119 • 
13.0328 * 
13.2537 « 

•*****»***»*•»»• 



CO 

tVELO» • 

•(M/S) » 

• ,30 
• ,36 
• .40 
• ,49 
• .90 
* ,55 
« ,60 
• ,65 
• ,70 
• ,75 
* ,80 
• ,85 
* ,«0 
* ,95 
* i.00 
« 1,05 
* 1.10 
* 1.15 
* 1.20 
* 1.25 
« 1.30 
* 1.35 
« 1.40 
• 1.45 
» 1,50 
* 1.55 
* 1.60 
• 1.65 
* 1.70 
• 1.75 
• 1,60 
* 1.85 
* 1.90 
* 1.95 
* 2.00 
* 2.05 
• 2.10 
• 2.15 
« 2.20 
« 2.25 
• 2.30 
* 2.39 
* 2,40 
* 2.45 
• 2.50 
* 2.55 
* 2.60 
* 2.65 
» 2,70 
* 2,75 
* 2,80 
• 2,85 
• 2.90 
• 2,95 
• 3,00 

W P 

Ka,05 

.00114 , 
,00150 , 
,00192 , 
.00237 , 
,00288 , 
,00343 , 
.00402 , 
.00456 , 
.00534 , 
,00607 , 
,00684 , 
,00766 , 
,00852 , 
.00942 , 
.01037 
.01136 
.01240 
.01347 
.01460 
,01576 
,01697 
.01822 
.01451 , 
.02085 , 
,02223 
.02366 
.02512 
,02663 
.0281» 
,02*78 
,03142 
,03310 
,03483 
,03660 
.03841 
,04026 
,04216 
,04410 
,04608 
.04811 
.05017 
,05228 
,05444 
,05663 
.05887. 
.06116 
,06348 
.06585 
,06826 
,07071 
.07321 
.07675 
,07833 
,08095 
,08362 

*•>*«*»•*»*.*»*»» 

H w - • * « o , 

DIAhETRU 

Ka,06 

00115 
00152 
00194 
00240 
00292 
00346 
00406 
00473 
00543 
00616 
00695 
00760 
00666 
00960 
01057 
01159 
01265 
01376 
01491 
,016t0 
,01734 
01863 
01996 
02134 
0227b 
02422 
02573 
02726 
02888 
03053 
,03222 
,03395 
,03573 
03755 
03942 
04133 
,04328 
,04526 
,04733 
,04942 
,0~5155 
,05373 
,05596 
,05822 
,06054 
,06269 
,06530 
,06/74 
,07023 
,07277 
,07535 
,07797 
,00064 
,08335 
,08611 

f 

M . 0 7 

.00116 , 
,00154 , 
.00196 . 
,00243 , 
,00296 , 
.00352 . 
.00414 , 
,00481 , 
.00552 , 
,00627 , 
.00708 , 
.00793 , 
,00883 , 
,00978 , 
.01077 
.01181 
.01290 
.01403 
.01521 
,01643 
,01770 
.01902 
,02038 , 
.02180 , 
,02325 
,02476 
.02630 
,02790 
,02954 
,03123 
.03296 
,03475 
,03657 
.03845 
.04036 
.04233 
.044^4 
,04640 
,04650 
.05065 
,0528b 
.05509 
.05738 
,05971 
,06209 
,06452 
,06699 
.069S1 
,07208 
.07469 
.07734 
.08005 
.06280 
.06559 
.08843 

.••*•».**•**•* 

•• - • • 

OÚ CONDUTO D« 

É K U 

K«,08 

00117 , 
00155 , 
00198 . 
00246 , 
00299 . 
00357 . 
00420 . 
00487 , 
00560 , 
00637 , 
00719 , 
00806 , 
00898 , 
00994 , 
01096 , 
01202 , 
01313 , 
01429 , 
01549 , 
,01674 
01804 , 
01939 , 
02079 , 
02223 , 
02372 , 
02526 , 
02665 , 
02649 , 
03017 , 
03190 , 
03367 , 
03550 , 
03737 
03929 , 
04126 , 
04326 , 
,04534 
,04745 
,04961 
,05181 
,09407 
,05637 
,05872 
,06111 
,06356 
,06605 
,06859 
,07117 
,07381 
,07649 
,07922 
,08199 
,06*62 
,08769 
,09061 
.•««*»• 

A ü l 

Ka.09 

00118 
00157 
00200 
00249 
00303 
00362 
00429 
00494 
00566 
00546 
00730 
00819 
00912 
01011 
01114 
01222 
01335 
01453 
01576 
01704 
01837 
01975 
02118 
02265 
02418 
02575 
02737 
02904 
03076 
03253 
03435 
03622 
03813 
04010 
04211 
04418 
04529 
04845 
05066 
05292 
05522 
06758 
,05999 
06244 
06494 
06749 
07010 
07274 
07544 
07819 
08099 
06363 
,06673 
,08967 
,09266 

A 

100, (MM) 

C A R 

Ka.10 

.00119 , 

.00158 . 

.00202 . 

.00252 . 
,00306 . 
,00366 . 
.00431- . 
.00501 . 
,00576 , 
,00656 , 
,00741 , 
.00831 , 
,00926 , 
.01026 . 
.01131 , 
.01242 , 
.01357 , 
,01477 , 
.01603 , 
.01733 
•01869 , 
.02009 . 
.02155 , 
,0230b , 
.02461 , 
.02621 , 
,02787 , 
.02958 , 
.03133 , 
.03314 , 
.03600 
,03690 , 
,03886 
,04087 , 
.04293 , 
.04503 , 
.04719 
.04940 
,05166 
.06397 
.0*632 
,05673 
.06119 
.06370 
.06626 
,06887 
.07153 
.07424 
.07700 
.07981 
.08267 
,08556 
,08854 
.09155 
,09461 

»••••*•»*»*•*• 

6 A U 

Ka,20 

00129 
00172 
00221 
00277 
00338 
00405 
00479 
00558 
00643 
00735 
00832 
00935 
01044 
01160 
01281 
01408 
01541 
01681 
01826 
01977 
02134 
'02297 
02466 
02641 
02822 
03009 
03202 
03401 
03606 
03817 
04034 
04257 
04486 
04720 
04961 
05206 
05461 
,05719 
,05984 
06255 
06531 
06814 
,07103 
,07397 
07698 
0«004 
08317 
,08635 
,06960 
,09290 
,09626 
,09969 
,10317 
,10671 
,11032 
«•«*«»• 

«•« 

N I T 

Ka,30 

,00136 
•00184 
,00236 
,00298 
,00365 
.00439 
.00519 
,00606 
,00699 
,00800 
.00907 
.01020 
•01141 
.01268 
.01402 
,01542 
,01689 
,01843 
,02003 
,02170 
,02344 
,02525 
,02712 
,02905 
,03106 
,03313 
,03527 
.03747 
,03975 
,04206 
,04449 
,04696 
,04990 
,09211 
.05478 
,05732 
,06032 
,06320 
,06614 
.06914 
.07221 
.07535 
,07856 
.08183 
.08517 
,0885« 
.09205 
.09569 
.09920 
.10287 
.10661 
.11042 
•11430 
.11824 
.12224 

* • » -. 
AKEA DA 

A K 1 A 

K.,40 

,00145 , 
.00195 , 
.00253 , 
,00317 , 
.00369 ., 
.00468 , 
.00554 , 
.00648 , 
.00748 , 
,00856 , 
.00972 , 
.01094 , 
,01224 , 
,01361 , 
.01505 
,01657 
,01815 
.01961 
,02155 
,02335 
,02523 
.02718 
.02920 , 
.03130 , 
.03346 
.03571 
.03602 
.04040 
,04286 
.04539 
.04799 
.05067 
,05342 
,05624 
.05913 
,06209 
,06513 
.0662 4 
.07142 
,07468 
.0/801 
,08141 
.Ú84H8 
.08842 
,09204 
.09573 
,09949 
.10333 
.10723 
.11121 
.11527 
.11939 
,12359 
.12786 
.13220 

»••»««»•••»•** 

« _ « P 

StCAD 

E M M/M 

Ka,50 

00153 , 
00205 , 
00266 , 
00334 , 
00410 , 
00494 , 
00586 , 
00685 . 
00792 , 
00907 , 
01030 . 
01160 , 
01296 , 
01444 , 
01597 , 
01759 , 
01928 , 
,02104 , 
02289 , 
,02481 , 
02661 , 
02889 , 
03105 . 
03328 , 
03559 , 
03796 , 
04044 , 
04298 , 
04560 , 
04830 , 
05108 , 
,05393 , 
,0568b , 
05987 , 
06295 , 
,06612 , 
,06936 
,07267 
,07607 
,07954 
,08309 
,08672 
,09042 
,09420 
,09806 
,10200 , 
,10*02 , 
,11011 
,11428 
,11852 
,12265 
,12725 
,13173 
,13629 
.14092 
**•*»•* 

Ka,60 

00159 
00215 
00278 
00350 
00430 
00518 
00615 
00719 
00632 
00953 
01082 
01220 
01365 
01519 
01681 
01851 
02030 
02216 
02411 
02614 
02825 
03044 
03272 
03507 
03751 
04003' 
042O4 
04532 
04809 
05094 
05387 
05688 
05997 
06315 
06641 
06975 
07317 
07667 
06026 
08393 
08768 
09151 
09542 
09942 
1U350 
10766 
11190 
11622 
120t>2 
12511 
,12966 
,13433 
,13906 
,14388 
,14876 
».*•••« 

_ . -
Ou CONDUTU Sa 

... - • * . . -
.0079 M2 

ÜUSI K E« MILÍMETROS 

Ka,70 

,00166 , 
,00224 , 
.00290 , 
.00365 . 
,00449 , 
.00541 . 
.00642 . 
.00751 , 
.00869 , 
,00996 , 
.01131 . 
.01275 , 
,01428 , 
,01589 . 
,01759 , 
,01937 , 
.02124 , 
.02319 , 
.02523 , 
,02736 , 
,02957 , 
.03187 , 
.03426 , 
,03673 , 
.03929 , 
.04193 , 
,04466 , 
.04747 , 
,05037 , 
,05336 , 
,03643 , 
,05959 , 
,06284 , 
,06617 , 
,06959 , 
.07309 , 
,07668 
,08035 
.08411 
,08796 
.09189 
,09591 
.10002 
.10421 
.10849 
,11265 
.11730 , 
.12183 
,1264b 
.13116 
,13596 
,14083 
,14560 
,15085 
,15599 
••«»*•* 

Ka,80 

00172 . 
00232 , 
00301 , 
00379 , 
00466 , 
00562 , 
00667 , 
00781 , 
00904 , 
01036 , 
01177 , 
01327 , 
01486 , 
01654 , 
01831 , 
02017 , 
02212 , 
02416 , 
02626 , 
02850 , 
03081 , 
03321 . 
03570 , 
03827 , 
04094 , 
04370 , 
04654 , 
04946 , 
05250 , 
05562 , 
05883 , 
06212 , 
0O651 , 
06898 , 
07255 , 
07620 , 
07995 , 
,08376 
,06770 
09172 
09582 
10001 
10430 
10867 
11313 , 
11769 , 
12233 , 
12706 
131H6 
13679 
,14179 
,14689 
,15207 
,15734 
,16270 
•**»»•* 

K«,90 

00177 , 
00240 , 
00311 , 
00392 , 
00483 , 
00582 , 
00691 , 
00810 . 
00937 . 
01074 , 
01221 , 
01376 . 
01541 , 
01716 , 
01899 , 
02093 , 
02295 , 
02307 , 
02728 , 
02958 
03198 , 
0344/ , 
03705 , 
03973 . 
04250 , 
04536 , 
04832 , 
06137 , 
05451 , 
05775 , 
06108 , 
06450 , 
06802 , 
07163 , 
07533 , 
07913 , 
08302 
08700 
09lPo 
09525 
09951 
10387 
10832 
11286 
11750 
12223 
12706 
13197 
1369B 
14209 
14/2H 
,1525/ 
,16796 
,16343 
,16900 
A * * * * * * 

K»1.0 

00163 , 
00247 , 
00321 , 
00405 , 
00498 , 
J00602 , 
00714 . 
00837 . 
00969 , 
01111 , 
01262 , 
01423 , 
01594 , 
01774 , 
01964 , 
02164 , 
02374 , 
02593 , 
02622 , 
03060 , 
03308 , 
03566 , 
03833 . 
04111 , 
04397 , 
04694 , 
05000 , 
05316 , 
05641 , 
05976 , 
06321 , 
06676 , 
07040 , 
07414 , 
0/797 , 
08190 , 
08593 , 
09006 
09428 
0«B60 
10301 , 
10753 . 
11213 , 
11684 , 
12164 , 
12654 , 
13153 , 
13663 
,14102 
,14710 
,15248 
, 15796 
,16354 
,16921 
,17498 

******* 

. - -** 

Ka2,0 

00229 
00311 
00405 
00511 
00630 
00761 
00906 
01061 
01230 
01411 
01604 
01810 
02028 
02256 
02501 
02757 
03024 
03305 
03597 
03902 
04220 
04549 
04892 
05246 
05613 
05993 
06385 
06789 
07205 
07634 
08076 
08530 
08996 
09475 
09966 
10469 
10985 
11514 
12054 
12608 
13173 
13751 
14341 
14944 
15559 
16187 
16827 
17479 
18144 
18621 
19511 
,20213 
20927 
,21654 
,22394 

Ut1kst » 

* V A Z A U • 

• IL / o j a 

• • 
2,36 a 
2.75 a 
3,14 .a 
3.53 a 
3,93 a 
4,32 * 
4.71 a 
6.11 • 
5,50 a 
5,89 a 
6,28 a 
6,68 a 
7,07 a 
7.46 a 
7,83 a 
8,25 a 
8,64 a 
9.03 a 
9.42 a 
9,82 a 

10.21 • 
10.60 a 
11.00 a 
11,39 a 
11,78 a 
12,17 a 
12.57 a 
12.96 * 
13.35 a 
13.74 a 
14.14 • 
14,53 a 
14,92 * 
15,32 a 
15,7i a 
16,10 a 
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01092 , 
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01542 , 
01666 , 
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6,19 • 
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7.95 • 
8,84 • 
9.72 • 
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15,90 * 
16,79 * 
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19.44 * 
20.32 * 
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24.74 • 
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36.23- * 
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45,06 * 
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52.13 • 
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.00479 
,00550 
,00625 
,00/03 
,00790 
.00880 
,00973 
.01074 
01 178 
,01288 
,01402 
0 1321 
0to44 
01773 
,01906 
,02044 

,02187 
,02335 
,0248b 
,02645 
,02808 
,02973 
,03147 
,03324 
,03503 
,03692 
,03883 
,04079 

,04280 
0 4 4 8 6 

,04097 
04913 
03133 
05356 
03588 
05823 
06063 
0630/ 
06557 
06611 
07070 
07334 

,07603 
078/6 
03154 
06438 
08726 

CfcTfc 5o «» 

. V A Z A u « 

. (t/S) * 
• 

9 
1 t 

12 
14 
13 
17 
18 
2 0 

21 
23 
25 
20 
26 
29 
31 
32 
34 
36 
3/ 
39 

40 
42 
4 3 

43 
47 
48 

3 0 

61 
3 3 
54 
36 
5* 
5w 
61 
62 
64 
65 
6/ 
69 
70 
72 
73 
75 
76 
7b 
8 0 

81 
63 
84 
8b 
87 
69 

91, 
92, 
94, 

**•«•*•*»*»< 

42 • 
00 « 
37 • 
14 » 

.71 « 
,28 « 
.65 * 
.42 • 
,99 « 
.56 * 
,13 • 
,70 * 
.27 • 
,85 * 
.42 * 
,99 » 
36 * 

,13 » 
,70 « 
27 . 
64 * 
41 * 
y8 « 
,53 » 

.12 • 
,69 • 
,27 « 
,84 • 
.41 * 
,98 • 
,35 * 
. 12 • 
,09 • 
,26 « 
,63 • 
,40 « 
,97 • 
,54 * 

12 « 
69 * 

26 • 
63 » 
40 « 
97 * 
54 . 

11 * 
68 « 
23 • 
82 * 
39 * 
,96 • 
34 • 

11 « 
66 « 
25 « 

• »«« 



CO. 

VfcLÜ» * 
C I D A D E . * - — — . 
(M/SJ • K«,05 

,30 
.35 
.<0 
,45 
,50 
,5b 
.60 
.65 
.70 

.75 
,60 
.85 
,90 
.95 

1.00 
1,05 
1.10 
1.1* 
1.20 
1.25 
1,30 
1.3b 
1.40 
1.45 
l.bo 
1.5b 
1.60 
1.65 
1,70 
1.75 
t.BO 
1,65 
1,90 
1,95 
2,00 
2,05 
2,10 
2.15 
2,20 
2.25 
2,30 
2,3b 
2,40 
2,45 
2,50 
2.55 
2,60 
2,65 
2,70 
2.75 
2.80 
2,65 
2,90 
2,95 
3.00 

»»»»»» 

,00037 
.00049 
,00062 
,00077 
,00093 
,00111 
.00131 
.00152 
,00174 
,00198 
,00223 
,00250 
,00278 
,00308 
,00339 
,003/1 
,00405 
.00441 
.00478 
,00516 
,0055b 
,00597 
,00639 
,00063 
.00728 
.00775 
,00623 
,00073 
,00«24 
.00970 
,01030 
,01086 
,01142 
.01200 
,01260 
.01321 
,01363 
.01447 
.01512 
.01579 
,01647 
,01/16 
.01767 
,01659 
,01933 
,0200b 
.02084 
,02162 
,02241 
,02322 
.02404 
,02«67 
.02572 
,0265b 
,02/46 

********* 

* * • • * X * » * * • _ 

OlAUtTKO DO CONQUTO D« 
- •** 
250. CMM) 

.*« ,. *_..*..* «- * *«* * . 
AKtA UA StCAU OU CONDUTU S« . 0 4 9 1 H2 

P fc K U A Ofe C A K G A U N 1 1 A H 1 A t h M/M UbSI K tM rtH.lMtTKUS 

** LtltSb 

* VAZÃO 

• (U/S) 
K«,06 K«,07 K»,08 K»,09 K»,10 K«,20 K»,30 K*,40 K«,50 K*,60 K«,70 K«,80 K»,90 K«1,0 K»2,0 * 

00037 
00049 
00063 
00076 
00095 
00113 
00133 
00134 
00177 
00201 
00227 
00254 
O02B3 
00313 
00345 
0037b 
00413 
0044» 
00486 
00526 
0056o 
00608 
006b2 
0069/ 
00743 
007*1 
C0841 
00891 
00944 

oo9y¡> 
01053 
01110 
01166 
C1226 
0l2ôy 
01351 
01415 
01481 
0154» 
01616 
01686 
01757 
01630 
01905 
019b0 
02057 
02136 
02216 
0229» 
023a 1 
02465 
02531 
O 2 6 3 V 

0 2 / 2 o 
0 2 o l b 
* * * * * 

,00037 
,00049 
,00063 
.00079 
,00096 
.00114 
,00134 
.00156 
,00179 
.00204 
,00230 
.00258 
,00287 
.00318 
,00350 
,003*4 
.00419 
.00456 
,0049b 
,0053b 
.00576 
,00019 
,00ob4 
.00710 
.00757 
,00806 
.00857 
.00909 
,00963 
.01018 
.01074 
.01132 
.01192 
.01253 
.01316 
,01380 
.01445 
.01513 
.01561 
.01651 
.01/23 
.01796 
.01871 
.0194/ 
.02025 
.02104 
.02185 
.022*7 
.02351 
,0243b 
.02523 
,02ól1 
.02701 
,027<)2 
,02885 

,«•****< 

00038 
00050 
00064 
00079 
00097 
00115 
00136 
00158 
00181 
0020b 
00233 
00261 
00291 
00322 
00355 
00390 
00426 
00464 
00503 
0054a 
00686 
00630 
00675 
00722 
00771 
00821 
00872 
00925 
00980 
01037 
01094 
01154 
01215 
012/7 
01341 
0140/ 
014/4 
01543 
01613 
01685 
01758 
01b33 
01909 
01987 
02067 
0214b 
02230 
02315 
02400 
02488 
02576 
02oo7 
02759 
02852 
02947 
****** 

00038 
0OO50 
00064 
00080 
00098 
00117 
00137 
00160 
00183 
00209 
O0236 
00265 
0029b 
00327 
00360 
Ou396 
00432 
004/1 
00510 
00552 
00595 
00640 
Ò0b66 
00734 
00783 
00o34 
0088/ 
00941 
00*97 
01055 
01114 
01174 
01236 
01300 
01365 
01432 
01501 
01571 
01643 
017 16 
017*1 
01667 
01945 
02025 
02106 
02)89 
022/4 
02360 
0244/ 
02536 
02627 
02719 
026 13 
O 2 9 O 9 

00006 
****** 

00038 
00051 
00063 
00081 
(10099 
00118 
00139 
00161 
00186 
00211 
00239 
00268 
Q0299 
00331 
00365 
00401 
004jb 
00477 
00618 
00560 
(106 0 4 

00 6 4 9 
00696 
00745 
00796 
00640 
00901 
00956 
010 13 
01072 
01132 
0119 4 
01257 
U1322 
01386 

01 46/ 
0152/ 
0 1598 
"16/1 
01'/ 4b 
0 1622 
01900 
O1980 
0?06l 
02144 
02228 
02314 
02402 
O 2 4 y i 
02582 
02676 
0276y 
02865 
0 2 9 62 
03 06 2 
** * * * 

.00041 

.00034 

.00070 

.00068 

.00107 
,00129 
.00152 
.00177 
,00204 
.00233 
.00264 
,00297 
,00332 
.00368 
.00407 
,00447 
. o i .i 4 9 o 

,00334 
.00580 
.00628 
.00678 
,00730 
.00783 
.00639 
.008*7 
,0095b 
.0101/ 
.01081 
.01146 
.01213 
.01282 
.01353 
.01425 
.01500 
.01376 
,01655 
,0173b 
.01817 
,01902 
.01968 
.020/6 
,02 165 
.02257 
.02351 
,02446 
.02 54 4 
.02643 
.027 44 
.02647 
.02952 
,03039 
.03166 
,03279 
,033*1 
.03506 
******** 

00043 , 
00058 , 
00075 , 
00093 , 
00114 , 
00136 , 
001b3 , 
00190 , 
00219 , 
00251 , 
00284 . 
00320 , 
00358 , 
0039R , 
00440 , 
00484 , 
OObíu , 
00b78 . 
00629 , 
00661 , 
00736 , 
00792 , 
00651 . 
00912 , 
00975 , 
0 11j 4 í • , 

0 1107 . 
01176 , 
012 4o , 
01321 , 
01397 , 
014/4 , 
01554 , 
01636 
01720 
01806 
01894 , 
01984 
02i/76 
02171 
02267 
02366 
02466 
02569 
02674 
02781 
0289o 
O3O01 
0 3 11a 
03230 
0334/ 
03467 
03586 
03/12 
03838 

****** 

00045 , 
00061 ,( 
000/8 , 
00096 ,( 
00121 ,< 
0U145 , 
00172 , 
00201 , 
00233 . 
00266 , 
003U2 , 
00340 , 
00380 , 
00423 . 
0U468 , 
00515 , 
Ou5P4 , 
00616 , 
0 0 6 / 0 . 

00/26 , 
00/84 , 
00845 , 

00908 , 
0097 3 . 
0 1 >J 4 0 . 

O t i l o . 

0 1 1 6 2 , 

0 1 2 5 6 . 

1 l o 3 3 . 
I-14H , 

0 1492 , 
01575 , 
01661 , 
01749 , 
01839 . 
01*31 , 
02"23 , 
02122 , 
02221 . 
02322 , 
U2 426 , 
02531 , 
026,39 . 
0 27 4 9 , 

02662 . 
029/7 , 
0 3 •} 9 4 , 

, 0 3 2 1 3 , 

, 0.133 4 . 
,034b» , 
0 3 5 6a . 
,03/13 . 
,03843 . 

,039/6 . 
.04111 . 

******** 

0004/ 
00063 
00082 
00103 
00127 
00152 
00181 
0Ü211 
00244 
00280 
00318 
0035o 
00400 
00445 
00493 
00542 
0059b 
00649 
00/06 
00/60 
0QM2Z 
00891 
00956 
0102/ 
0109O 
0 117 1 
01240 
01326 
01407 
0 1490 
01376 
01664 
01/54 
01647 
01942 
02040 
02139 
02242 
02ú«7 
02454 
02663 
026/3 
õ2/69 
02906 
03025 
C'3147 
¡13270 
0339/ 
03325 
C3636 
03/90 
03926 
04064 
04204 
0 4 34/ 

00049 
00066 
00085 
0O107 
00132 
00159 
00168 
00220 
00255 
00292 
00332 
00374 
00418 
0046b 
0051r> 
0056/ 
0o622 
006/9 
00739 
00801 
008bb 
00933 
01002 
01074 
01 149 
01226' 
01306 
0136 6 
014/3 
01660 
01630 
017 4 3 
01837 
0193b 
02034 
02137 
02242 
02349 
02459 
02571 
0268o 
02«04 
02923 
030a6 
03171 
03298 
03420 
03561 
03696 
03b33 
039/3 
0 4 U 5 
04260 
0 4 4 0 8 
04556 
****** 

00050 
00068 
00066 
00111 
00137 
00166 
00195 
00229 
00265 
003Q3 
00344 
00388 
00435 
00484 
00533 
0059u 
0064/ 
00/Ob 
00/68 
00833 

0 09 00 
009/0 
01043 
01116 
01196 
012/7 
0136 0 
01 445 
01334 
01623 
01716 
01bl5 
01913 
02015 
02119 
02225 
02335 
0244/ 
C236 1 
020/6 
0279F 
02921 
O 3 0 4b 

O J 1 7 3 

033113 

03436 
03372 
03/10 
0 3 031 
03994 
0 4 14 0 

04288 
0 4 4 4 0 

0469J 
0 4/3 O 

****«! 

00052 
000/0 
00091 
o 0116 
00141 
001/0 
Ou202 
0O237 
00274 
00314 
00356 
00402 
00430 
0<>501 
0O554 
0061 1 
00670 
00/31 
00796 
00863 
00933 
01006 
01061 
01159 
01240 
01323 
01409 
01498 
01690 
01664 
01761 
01881 
01984 
02089 
02197 
02307 
12421 
02337 
02656 
0277/ 
029o2 
O3029 
0.315b 
03291 
03426 
03564 
03/04 
03848 
03 9 9 4 
04142 
04294 
04448 
0 4 605 
04/64 
04927 
****** 

00053 
00072 
00094 

oone 
00145 
00175 
00208 
00244 
00282 
00324 
00368 
00415 
00464 
0031/ 
00372 
O063O 
00691 
00/33 
00622 
00691 
00963 
0 103o 
01116 
0119/ 
0 1280 
01367 
0143o 
016 4 8 
0 1642 
01/40 
0 1640 
01943 
02049 
021b6 
022/0 
02384 
02 501 
0262 1 
02744 
0 2 6 7 O 

0 2 9 9 b 

0 3 1 2 9 

03264 
03400 
03340 
03683 
03828 
03976 
04127 
04281 
0443/ 
0439/ 
04759 
04924 
0 3 09 2 

****** 

00055 
00074 
00096 
00121 
00149 
00180 
00214 
00251 
00290 
00333 
00378 
00427 
004/8 
00532 
00589 
00649 
007 12 
00/// 
00846 
00918 
00992 
01069 
0 11 50 
0 1233 
01319 
01408 
01499 
01594 
01692 
01792 
01896 
02002 
021 11 
02223 
02338 
02456 
02377 
02/01 
02827 
029137 
03089 
03224 
0 3 36 3 
03504 
03648 
03795 
03944 
04097 
04233 
04411 
04572 
O 4 7 ,3 7 

0 4 9 0 4 

0 5 0 7 4 

05247 

**'***! 

00066 
00090 
0011/ 
00146 
00182 
00220 
00262 
0030/ 
00356 
00408 
00464 
00324 
005B7 
00654 
00724 
00798 
008/5 
0095/ 
01041 
0 1130 
01221 
0131/ 
01416 
01519 
01625 
01/35 
01848 
01963 
02086 
02210 
02338 
02469 
02604 
U2743 
02685 
03031 
03180 
03333 
03489 
03649 
03813 
03980 
041S1 
04¿?6 
04304 
0 4 6 8 6 

0 4 8 7 1 

03060 
05252 
05448 
05648 
C5H51 
06056 
06268 
06482 
• * * • * * < 

14,73 
17.18 
19,63 
22,09 
24,54 
27,00 
29,45 
31.91 
34.36 
36,62 
39,27 
41,72 
44,18 
46,63 
49.09 
51,54 
54.00 
56,45 
58,90 
51.36 
V3.B1 
66,27 
66,72 
71,18 
73,63 
76.09 
78,54 
80.99 
83,45 
85,90 
88,36 
90,81 
93,27 
95.72 
9b, 18 

100,63 
103,08 
105,54 
107,99 
110,45 
112.90 
115,36 
117.61 
120.26 
122.72 
125.17 
12/.63 
130.08 
132,54 
134.99 
13/.45 
139.90 
142.33 
144,81 

1"7.26 
* , * • • * * • < 



g 
•VELO- -
«CIDADE* 
*(M/8) • 

» ,30 
• ,30 
• ,40 
• ,4S 
• ,50 
• ,55 
• .00 
* ,65 
• ,70 
• ,75 
• ,80 
• .85 
• .PO 
. .96 
- 1,00 
• 1,05 
* 1,10 
» 1,15 
• 1,20 
- 1.25 
• 1,30 
• 1.35 
* 1,40 
« 1.45 
• 1,50 
• 1,55 
• 1,80 
• 1.65 
* 1,70 
» 1,75 
* 1.80 
* 1,85 
• 1,00 
* 1,05 
• 2,00 
• 2,05 
* 2.10 
* 2,15 
• 2,20 
* 2,25 
• 2,30 
• 2,35 
* 2,40 
a 2,45 
• 2,50 
• 2,55 
• 2.60 
• 2.60 
• 2.70 
• 2,75 
• 2,80 
• 8,60 
• 2,00 
• 2,00 
• 3,00 

K-,05 

,00020 
.00030 
,00050 
,00062 
,00078 
,00080 
•00105 , 
,00122 , 
,00140 , 
,00159 , 
.00170 , 
•00201 , 
.00223 , 
.00247 , 
.00272 , 
,00298 , 
,00925 , 
,00354 , 
.00363 , 
.00414 , 
.00446 , 
.00479 , 
.00513 , 
,00348 , 
.00588 , 
.00622 , 
•00661 , 
.00701 , 
•00742 , 
.00784 , 
.00827 , 
.00872 , 
.00917 , 
,00964 , 
.01011 , 
•01060 , 
.01110 , 
.01162 , 
.01214 , 
.01267 , 
.01322 , 
.01378 , 
.01435 , 
.01403 , 
.01052 , 
.01612 , 
.01673 , 
.01736 , 
•01800 , 
.01864 , 
•01930 , 
.01997 
.02065 , 
,02135 
,02200 

DIÂMETRO 

Ka,06 

,00030 
,00039 
,00050 
,00062 
,00076 
,00000 
00106 
00123 , 
00142 , 
00161 , 
00182 , 
00204 , 
00227 , 
00251 , 
00276 , 
00303 , 
00331 , 
00360 , 
00300 . 
00422 , 
00454 , 
00468 , 
00523 , 
00550 , 
00506 , 
00635 , 
00674 , 
00715 , 
00757 , 
00800 , 
00645 , 
00690 , 
00937 , 
00983 , 
01034 , 
01084 , 
01136 , 
01188 , 
01242 , 
01297 
01353 , 
01410 , 
01469 , 
01526 , 
01589 , 
01651 , 
01714 , 
01779 , 
01644 , 
01911 , 
01076 , 
02047 
02116 , 
02189 , 
,02261 

( 

Ka.07 

,00030 
,00040 
,00051 
,00063 
,00077 
,00091 
00107 
00125 , 
00143 , 
00163 , 
00184 
00206 
00230 , 
00255 , 
00261 , 
00308 , 
00336 , 
00366 
00397 , 
0042» , 
00462 , 
00496 , 
00532 , 
00569 , 
00607 , 
00647 , 
00687 , 
00729 , 
00772 
00816 , 
00861 , 
00908 , 
00956 , 
01005 , 
01055 , 
01107 , 
01159 , 
01213 , 
01268 , 
01324 
01382 , 
01041 , 
01301 , 
01562 , 
01624 , 
01686 , 
01752 , 
01818 , 
01889 , 
01954 
02023 
02004 
02166 , 
02239 , 
,02314 

00 CONOUTO 0» 

> E R D 

K-,08 

,00030 
,00040 
,00051 
,00064 
,00077 
,00092 
00109 
00126 , 
00145 , 
00165 , 
00187 , 
00209 , 
00233 , 
00258 , 
00285 , 
00312 , 
00341 , 
003/1 , 
00403 , 
00436 , 
00469 , 
00305 , 
00541 , 
0057» , 
00618 , 
00698 , 
00699 , 
,00742 , 
00786 , 
00631 , 
00877 , 
00925 , 
00974 , 
01024 , 
01075 , 
01128 , 
0)161 , 
01237 , 
01293 , 
01350 , 
01409 , 
01460 , 
01530 , 
01393 , 
01657 , 
01722 , 
01788 , 
01855 , 
01924 , 
01004 , 
02065 , 
02136 , 
02211 , 
02286 , 
,02363 , 

A 0 E 

Ka.00 

,00030 
,00040 
,00052 
,00064 
,00078 
,00003 
00110 
00128 , 
00147 , 
00167 , 
00169 , 
00212 , 
00236 , 
00262 , 
00289 i 
00317 , 
00346 , 
00377 , 
00409 , 
00442 , 
00477 , 
00312 , 
00550 , 
00588 , 
00626 , 
00666 , 
00711 , 
00754 , 
00799 , 
00645 , 
00892 , 
00941 , 
00991 , 
01042 , 
01094 , 
01146 , 
01203 , 
01259 , 
01316 , 
01373 , 
01435 , 
01496 , 
01559 , 
01623 , 
01688 , 
01754 , 
01822 , 
.01891 , 
01961 , 
02032 . 
02105 , 
02179 , 
02204 , 
02331 , 
02409 , 

300, 

C A R 

K»,tO 

,00031 
,00041 
,00032 
,00065 
,00079 
,00094 
00111 
00129 
00148 
00169 
00191 
00215 
00239 
00263 , 
00292 , 
00321 
00351 
00382 
00413 , 
00448 , 
00484 , 
00520 , 
00558 
00097 , 
00637 , 
00079 , 
00722 
00766 
00811 
00898 , 
00906 , 
00956 , 
01007 
01059 
01112 
01167 , 
01223 , 
01280 
01338 
01398 
01459 
01522 , 
01566 , 
01651 , 
01717 
01785 
01894 , 
01924 , 
01005 
02068 
02143 
02218 
02295 , 
02373 , 
02492 , 

CHM) 

G A U 

Ka,20 

,00033 
,00043 
,00006 
,00070 
,00086 
,00103 
00121 
00141 
00163 
00186 
00211 
,00237 
00263 
00204 
00323 
00357 
00391 
00426 
00463 , 
00501 , 
00541 , 
00083 , 
00625 
00670 , 
00716 , 
00763 , 
00812 
,00863 
00013 
00060 , 
01023 , 
01080 , 
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00420 
00465 
00512 
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00614 
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00725 
00784 
00845 
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00975 
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01419 
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01945 
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03246 
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36,48 
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67.35 
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167.61 
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268,64 
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00598 
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0069/ 
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00804 , 
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00918 , 
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00996 , 
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01400 , 
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00686 
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00012 , 
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004/2 
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00664 
00699 
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00849 , 
00869 , 
00929 , 
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,00037 
00046 
00056 
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00131 
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00292 , 
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00421 
00449 , 
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00605 
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00/85 
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00663 , 
00903 , 
00944 , 
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01358 , 
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01/30 , 

G A U 

K»,20 

.00023 
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00166 
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00332 , 

00380 
00409 
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01372-
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00052 
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,00696 
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,00912 
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01211 
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01934 

02001 
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004641 
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,00541 
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,00/40 
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,008/3 
,00923 
,009/1 
01021 
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01347 
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00059 
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00O49 
,00691 
,00/34 
,00779 
,00626 
,00872 
,00921 
,00971 
,01022 
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01609 
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02024 
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,00088 
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00340 
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,00813 
,00861 
,00911 
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,01014 
,01066 
.01123 
,01180 
,01237 
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,0.1483 
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02352 
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,00356 
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00420 
00439 
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00334 
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,00/96 
,00843 
,00893 
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,01541 
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01892 
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02043 , 
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02329 
02613 
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,00305 
,00335 
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00402 
00437 , 
00474 , 
00512 , 
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,00594 
,00637 
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,00727 
,00774 
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,00873 
,00925 
.00979 
.01033 
,01090 
•01147 
,01207 
,01268 
,01330 
,01394 

,01439 
,01526 , 
,01594 
01664 
,01735 
01808 
,01682 
01958 , 
02033 , 
02114 , 
02194 , 
,02278 , 
,02359 
,02443 
02530 , 
02617 , 
02706 , 
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,00029 
00040 
,00051 
00065 
00080 
00096 
00114 
00134 
00155 
00177 
00202 
00227 
00255 
00283 
00314 
00346 
003/9 
00414 
00450 
00488 
00528 
00669 
00612 
,00656 
00702 
00/49 
,00/98 
,00848 
,00900 
,00934 
,01009 
,01065 
,01123 
,01183 
01244 
01307 
01371 
01437 
01504 
01373 
01644 
01713 
01789 
01864 
01941 
02019 
02098 , 
02180 , 
02262 
02347 
02432 
,02320 
02609 
02699 , 
02791 
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,00030 
,00041 
,00053 
00066 
00082 
,00099 
,00117 
,00137 
,00159 
,00182 
,00207 
,00233 
00261 
,00291 
,00322 
,00355 
,00369 
00423 
00463 , 
00502 , 
00543 
00585 
,00629 
,00674 
00721 
,00770 
,00820 
,00872 
,00925 
,00980 
,01037 
,01095 
,01155 
,01216 
,01279 
,01344 
,01410 
,01477 
01547 
01618 
,01690 
01764 
01840 
,01917 
,01996 
02076 , 
02158 , 
02241 , 
02327 , 
02413 
,02502 
,02592 
02683 
02776 , 
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,00430 
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,00819 
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,00935 
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,01125 
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01634 
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263,89 * 
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.00028 , 
,00036 , 
.00043 , 
.00055 , 
.00066 , 
,00076 , 
.00092 , 
,0010b , 
,00121 , 
.0013/ , 
.00154 , 
,00173 
.00192 
.00212 
,00233 
,0025b 
,00279 
,00303 
,00329 
.00355 
.00382 
,00410 , 
.00440 
.00470 
.00302 
,00334 
.00567 
,00602 
,00637 

,00674 
,00711 
.00749 
,00789 
,00829 
,00671 , 
.00913 
,00957 
.01001 
,01047 
.01093 
.01141 

.01190 ' 

.01239 
,01290 
,01341 
,01394 
.'01448 
.01502 
.01536 
.01614 
.01672 
.01731 
,01790 
.01651 

******* 

K«,40 

00022 , 
00029 , 
00038 , 
00047 , 
00058 , 
00070 , 
00083 , 
0U097 , 
00112 , 
00128 , 
00145 , 
00163 , 
00163 , 
00203 , 
00225 
00247 
00271 
00296 
00321 , 
00348 , 
00376 ., 
£0406 , 
00436 , 
0O4D7 . 
0 01 y 9 , 
00533 . 
Oo5b7 , 
00603 , 
00040 
00677 
00716 , 
0O736 , 
0U797 
00839 , 
00662 , 
00927 , 
009/2 
01016 
OlObb , 
01114 , 
01164 
01213 
012b7 
0132o 
013/4 
,01429 
01485 
01342 

01600 
01660 
01720 
,01762 
,01644 
,01908 
,01973 
»*«»**« 

StCAO 

É M rt/M 

«•,30 

00022 , 
00030 , 
0003a , 
00049 , 
00060 , 
00073 , 
00086 , 
00101 , 
00117 , 
00134 , 
00132 , 
00171 . 
00191 , 
00213 , 
00233 , 
00259 , 
00284 , 
00310 , 
0033/ , 
00366 , 
00393 , 
00426 , 
00456 , 
00491 . 
00323 , 
C0560 , 
00396 , 
00b34 , 
00b/2 , 
00712 , 

00753 , 
00/9S , 
00836 . 
00883 , 
00926 , 
00975 , 
01023 
01071 , 
01121 , 
01173 , 
01223 , 
01 27 y , 
01333 
01369 
0144b 

0130« 
01563 
01623 
016b5 
01747 , 
01611 
01876 
01942 
,02009 
,02078 
t****** 

Ks.60 

00023 
00031 
00041 
00051 
00063 
00076 
00090 
00105 

00121 
00139 

00136 
00178 
00199 

00222 
00245 
00270 
00296 
00323 
00332 
00381 
00412 
00444 
0047/ 
0C512 
00547 
00584 
00622 
00661 

00702 
00743 
007eo 
00830 
00875 
00921 
00969 
01018 
01068 

01119 
011/1 
01224 
01279 
01335 
01392 
01451 
01510 
01571 
01633 
01696 
01760 
01825 
01892 
01960 
02029 
,02099 
.02171 

>****•» 

UQ CUNÚ 

C 

<«,70 

,00024 
.00032 
,00042 
.00053 
.00065 
,00076 
.00093 
.00109 
.00126 
.00144 
,00164 
,00184 
,00206 
.00230 
,00234 
.00280 
.00307 
.00335 
,00365 
.00395 
.00427 
.00461 
.00495 
.00531 
,00366 
,00606 
,00b43 
.OObBb 
,0072b 
.00771 
.00816 
,00861 
.00906 
,00956 
,01006 
.01056 
.01108 
.01161 
.01216 
.01271 
.01326 
,0136b 
,0144b 
,01506 
.01368 
,01b31 
,01696 
.01/61 
,01828 
,01696 
,01963 
,02036 
.02108 
.02181 
.02255 

******* 

uTu S« ,1590 M? 

es: * tn Mll.Ififc.TKuS 

K«,80 

,00023 
,00033 
,00043 , 
,00034 , 
,00067 , 
.00081 , 
,00096 , 
.00112 , 

.0^130 . 
,00149 , 
,001b9 , 
.00190 , 
,00213 
.00237 

,00262 
.00289 
,00317 
,00346 
,00377 
,00409 
,00442 
,00476 
.00312 , 
.00649 
,00587 
,0u626 
,00667 
,00709 
,00753 
,00797 
.00843 
,00890 
,00939 
,00989 
.01040 
,01092 
.01146 
.01201 
.01257 
.01315 
.01374 
,01434 
.01495 
.01356 

.01622 

.01687 

.01753 

.01821 

.01890 

.01961 
,02033 
.02105 

.02180 
,02255 
.02332 

«»,90 ' 

00023 , 
00034 , 
00044 , 
0005b , 
00069 , 
00083 . 
00098 , 
00113 . 
00133 , 
00133 , 
001/4 . 
00196 , 
00219 , 
00244 , 

0027 0 , 
00298 , 
0032b , 
00357 , 
00388 , 
00421 , 
00455 
00490 , 
00327 . 
00563 , 
00604 , 
00645 . 
00687 , 
O0/31 , 
00/75 . 
00821 , 
00869 , 
0091/ , 
0096B , 
01019 , 
01072 , 
0112b , 
01181 , 
01236 , 
0129b , 
01335 , 
01416 , 
014// , 
01541 
01603 
01671 
01/3* 
01607 
01877 
01948 
02021 , 
02093 
,02170 
,02247 
,02325 
,02404 

************** 

K«l.O 

00026 , 
00035 , 
00045 , 
00057 , 
00070 , 
00085 , 
00101 , 
00118 . 
00137 , 
00157 , 
001/8 , 
00201 , 
00223 , 
0o251 , 
00277 , 
00306 , 
00335 , 
00366 , 
00398 , 
00432 , 
00467 , 
00504 , 
00541 , 
00581 . 
00621 . 
00663 , 
00706 . 
00751 , 
00797 . 
00644 , 

00893 , 
00943 , 
00994 , 
01047 , 
01101 . 
01137 , 
01214 , 
01272 , 
01332 , 
01393 . 
01433 , 
01519 , 
0 158 4 , 

01650 , 
01718 
01787 
01838 
01930 
02003 , 
02078 , 
02154 
02231 
02310 
,02390 
,02471 
******* 

K»2,6 

00031 
00042 
00034 
00066 
00084 

00102 
00121 
00142 
00163 
00189 
00213 
00242 
00272 
O0302 
00333 
00369 
00405 
00443 
004H2 
0032a 
00365 
00609 
00633 
00703 
00752 
00603 
00855 
00909 
00963 

01022 
01082 
01142 

01205 
01269 
01333 
01402 
01471 
01342 
01614 
016B9 
01764 

01642 
01921 
02001 
02084 
0216b 
02254 
02341 
02430 
02321 
02613 
02707 
02803 
,02900 
,0299* 

CtTfcStí «« 

* VA¿»U • 
* (U/S) * 
* * 

47,71 • 
35.67 » 
63,62 • 
71,57 * 
79,32 « 
87.47 * 
95,43 * 

103,36 • 
111.33 * 
119.28 * 
127,23 * 
135,19 • 
143,14 * 
151,09 * 
159.04 * 
167,00 • 
174,95 * 
182,90 * 
190,86 « 
198,60 * 
206,76 * 
214,71 • 
222.66 * 
230.61 » 
236,57 * 
^46,52 « 
254.47 * 
262.42 • 
270.37 « 
276,33 * 
28b,28 « 
294,23 • 
302.18 * 
310.14 « 
316,09 » 
326,04 • 
333,99 * 
¿41,94 • 
349,90 « 
337.85 * 

3bb,60 * 
¿7 3.7 5 « 

381,71 • 
369,66 * 
397.61 • 
405.36 * 
413,31 « 
421.47 * 

429,42 « 
437,37 « 
445,32 « 
453,28 * 
461,23 • 
469.18 • 
477.13 • 

***************** 

http://Mll.Ififc.TKuS


4> 
IO 

* * * « * * * * * * * * « » » * * » » » * « * * * * * « « * « * « « « » « * * * » * * « * * * * « « * « * * » * * « * * » « » « * * « > . 3 « * « * » « « « * * « * « » * * « * » « » * » * * » « « * « * * « * » * « « * * » * « * * * * « « « « « 

«VELO- • 
•CIOADt» 
•(M/S) * 

» .30 
* .35 
* ,40 
* ,45 
• .50 
• ,55 
• ,60 
• ,65 
• .70 
• ,75 
• .80 
* ,65 
. ,90 
• ,65 
• 1,00 
* 1,05 
* 1,10 
« 1,15 
* 1.20 
* 1,25 
• 1.30 
» 1,39 
• 1..4Ü 
• 1,45 
* 1,50 
* 1.55 ' 
« 1,60 
» 1.66 
« 1.70 
« 1.75 
* l.bo 
» l.bS 
* l.frO 
• 1,65 
* 2,00 
* 2,05 
• 2,10 
* 2.15 
* 2,20 
* 2,25 
* 2.30 
* 2.35 
* 2,40 
. 2.45 
• 2.50 
• 2.55 
• 2,60 
• 2,65 
• 2,70 
. 2,75 
• 2,B0 
• 2,65 
* 2,90 
* 2,65 
* 3,00 

Ko.OS 

,00016 
,00021 
.00027 
,00033 
,00040 
,00046 
,00057 

.00066 

.00076 , 
,00066 , 
,00097 , 
,00109 , 
,00121 , 
,00134 , 
,00147 , 
,00161 , 
,00176 , 
.00192 , 
.0020» , 
,00224 , 
,00242 , 

,00259 , 
,00278 , 
,00297 , 
,00317 , 
,00¿37 , 
,00358 , 
,00360 , 
,00402 , 
,00425 , 
,00449 , 
,00473 , 
,00497 , 
.00523 , 
,00549 , 
,00375 , 
,00602 , 
,00630 , 
,00659 , 
,00688 , 
,00717 , 
,0074c* , 
.00778 , 
,00610 , 
,00842 , 
,00875 , 
,00906 , 
,00942 , 
,00977 , 
,01012 , 
.01047 , 
,01084 , 
,01.121 , 
,01159 , 
,01197 , 

**»*»*••»*••«*«*« 

01AMETKU 

K",06 

,00016 
,00021 
,00027 
,00034 
,00041 
,00049 
,00057 
00067 
00076 
0008/ 
C0098 
0011O 
00123 
00136 
00149 , 
00164 
00179 
00195 
00211 
0022* 
00246 
00264 , 

00283 , 
00303 , 
00323 , 
00344 
00365 , 
00387 , 
00410 
00433 
00457 
00482 
00507 , 
00533 
00560 , 
0058/ 
00615 
00044 
00673 , 
00702 , 
00733 , 
00764 , 
00796 , 
00828 
00661 
00694 , 
00929 , 
00964 , 
00999 , 
01035 , 
-01072 , 
01109 , 
01147 . 
01186 
01225 

>•**•*•< 

K»,07 

.00010 
,00021 
,0002/ 
,00034 
,00041 
,00049 
,00058 
,00067 
00077 
00088 
00099 
00111 
00124 
00138 
00152 
00166 
00182 
00198 
00214 

00232 
00250 , 
002b8 , 
00288 . 
00308 , 
00328 
00350 
00371 , 
00394 , 
00417 
00441 
00466 
00491 
00517 
00543 
005/1 
00698 
00627 
00656 
00686 , 
00/16 , 
00748 , 
00779 , 
00812 , 
00645 
00679 
00913 , 
00948 , 
00964 , 
01020 , 
01057 , 
01095 , 
01133 , 
01172 , 
01212 , 
01252 

>**•*••< 

DO CUNDUTO Do 

» E H 0 

K»,08 

,00016 
,00021 
,00027 
,00034 

,00042 
,00050 
,00069 
,00068 
000/8 
00069 , 
00101 
00113 
00126 
00139 
0C154 , 
00169 , 
00184 , 
00200 
00217 , 
00235 , 
00253 , 
00272 , 
00292 , 

00312 , 
00333 , 
00355 ,, 
00376 , 
0040Í' , 
00424 , 
U0449 , 
00474 , 
00499 
00526 , 
00553 , 
00581 , 
0Ü609 , 
00638 , 
00668 , 
00698 , 
00730 , 
00761 , 
00794 , 
00827 , 
OOÔhl , 
00 8 9 6 , 
00930 , 
0096(5 , 
01003 , 
01040 , 
01077 , 
01116 , 
01155 , 
01195 , 
01235 , 
01277 , 

k » * * * * * < 

« O k 

K*,09 

,00016 
,00022 
,00028 
,00034 
,00042 
,00050 
,00059 
00069 

000/9 
00090 
00102 
00114 
00127 
00141 
00156 
00171 
00187 
00203 
00220 
00238 
00257 
00276 
00296 
00317 
00336 
00361 
00363 , 
0D407 , 
00431 
0045o 
0048 1 
00507 
00534 
00562 
00590 
00619 
00649 
00679 
00710 , 
007 42 , 
00774 , 
00807 , 
008 41 
00876 
00911 
00947 , 
00983 , 
01020 , 
01038 , 
01097 , 
01136 , 
01176 , 
01217 , 
01258 , 
01300 , 

>*•**•*< 

300. 

C A K 

K»,10 

.00016 
,00022 
,00026 
,00035 
,00042 
,00051 
,00060 
,00069 

00O80 
00091 
00103 
001 16 
00129 
00143 
00157 
00173 
00189 
00206 
00223 
00242 
00260 
00280 
00300 , 
00322 , 
00343 
00366 
00389 , 
004 13 , 
00437 
00463 
00488 
00515 
00542 
00671 
00599 
00629 
00659 
00690 
00/21 , 
00754 . 
00787 , 
00b20 , 
00653 
00H90 
00926 
00962 , 
00999 , 
01037 , 
01076 , 
01115 , 
01155 , 
01196 , 
01237 , 
01279 , 
01322 , 
•******t 

(MM) 

ü A U 

K.«,20 

,00017 
,00023 
,000.50 
,00037 
,00046 
,00055 
,00065 
,000/5 
00087 
000 99 
00113 
001 «7 
00141 
00157 
001/4 
00 191 
0 u 2 0 9 

00228 
0024/ 
00268 
g 0 2 8 9 
00311 , 
00334 
00338 
00383 
00408 
00434 , 
00461 
O" 4H9 
00518 
00547 
005/7 
0060b 
00640 
00673 
00706 
00741 
00776 , 
00812 
00649 , 
00866 , 
00924 , 
00964 
01004 
01044 
01066 , 
01128 , 
01172 , 
01216 , 
01260 , 
01306 ' 
01353 , 
01400 , 
01446 , 
01497 , 

>•**»•*< 

N I 1 

iv»,30 

,00018 
,00024 
,00032 
,00040 
,00048 
,00038 
,00069 

,00080 
00093 
00106 
00120 
00136 
00152 
00169 
0018o 
00205 
00226 
00245 
00266 
00289 

00312 
00336 
00361 
0038o 
00413 
00441 
00«6y , 
00498 
00529 
003bO 
0Ü592 
00625 
00636 
00693 
00729 
00/65 
00H02 
00841 
00860 
00920 , 
00961 , 
01002 , 
01045 
01088 
01133 
O U / 8 , 
01224 , 
01272 , 
01320 , 
01366 , 
01418 , 
01469 , 

01320 , 
01573 , 
01626 . 
!•««*»»1 

1 H I A 

K»,40 

,00019 
,0O02o 
,00033 
,00041. 
,00051 , 
,00061 
,00072 
,00065 
00098 , 
00112 , 
00127 , 
0U143 
00160 
00178 
00197 , 
00217 , 
00238 , 
00239 , 
Q0262 , 
00306 , 

00330 , 
00356 , 
00382 , 
00410 , 
00438 , 
IJ040B , 
00493 , 

0'.»5 2 9 , 

00561 , 
00394 , 
0 0 0 2 9 , 
ÜÜ664 , 

uO/00 , 
0073/ , 
0 07/4 , 
008 13 
00 6 5 3 , 

00894 , 
U0933 , 
0 0 9 / 8 , 

0 1 0 2 2 , 

01066 , 
01112 , 
OllSe , 
01206 , 
01254' , 
01303 , 
01353 , 
01405 , 
01457 , 

01510 , 
01504 , 
01619 , 
01675 , 
01/32 . 

k * *'* * * * í 

>KtA UA 

E M 

«.«,50 

,00020 
00027 
00034 
00043 
00053 
00064 
00076 
00089 
00102 
00117 
0013.5 
00150 
00166 
00167 
00206 
00227 
00249 
00272 
"00296 
00321 
0034/ 
00374 

00401 
00430 
00460 
00491 
00523 
00556 
00590 
00623 
uüboo 
0069/ 
00733 
00774 
•00814 
00655 
O0H97 
00940 
0096« • 
01029 
01074 

01121 
01169 

u 1 2 1« 
Ol26fc 
01319 
01371 
01424 
0147» 
01633 
01589 
0J64O 
01703 , 
0176? 
01822 

•»»***< 

3CCAÜ 

1/M 

K»,6u . 

,00020 
,00027 
,0003o 
,00045 
,00053 
,00060 
,000/9 
,00092-
00106 
00122 
00 136 
0013o 
,001/5 
,00194 
00213 
00237 
00260 
00283 
00308 
00334 
00361 
00389 
00418 
00449 
00460 
00312 
00345 
O0380 
00613 
00631 
00689 
,00727 
,00767 
00806 
00849 
00892 
,00936 
00981 
0102O 
0 10 7 3 

0 1 1 2 1 

0 1 1 7 0 

0 1 2 2 0 

0 1 2 7 1 

0 1 3 2 « 

0 1 3 7 7 

0 1 4 31-

0 1 4 B 6 

0 1 5 4 3 

016^0 
01656 
01718 
01778 , 
01840 
019C3 , 

>*»*••*< 

50 CüNDUTL S" ,1963 *'¿ 

,UtíSI- K fc»v MlLlMkTKDS 

K»,/0 

,00021 
,00026 
,00037 
,0004b 
,0003/ 
,00066 
,00081 
,00095 

00110 
00126 
00143 
,00161 
,00181 
,00201 
00223 
00245 
00269 
00294 
00320 
0034O 
00374 
00404 
00434 
00465 
00497 

00331 
00566 
0 0601 
00636 
00676 
007 1 3 
,00/55 
,0079o 
,0083b 
00681 
,00926 
00971 
01016 
01065 
01114 
01164 
01213 
0 1267 
OJ320 
0137 4 
01429 
01465 
01343 
01601 
01661 
01722 
01734 
01846 , 
01910 , 
01975 , 

!**»***< 

K*,60 

,00022 
,00029 
,00038 
,00048 
,00058 
,00071 
,00084 
,00098 
,00113 
00130 
0O148 
,00167 
,00137 
,00208 
,00230 
,00253 
,00276 
,00303 
,00330 
,00358 
00387 
00417 
00448 
00460 
00514 
,00548 
00384 
00621 
00639 
,00696 
,0i>736 
,00780 
,00622 
00866 
,00911 
,00936 
,01003 
01032 
01101 
01151 
01203 
01263 
01309 
,01364 
01420 
014 7 7 
01535 
01596 
01653 
01717 
01780 
01844 
01909 , 
01975 
02042 , 

i * II * * * * i 

M . 9 0 

,00022 
,00030 
,00039 
,00049 

,00060 
,00072 
,00066 

,00101 
00117 
00134 
00152 
,00171 
,00192 
,00214 
00236 
00261 
00286 
U0312 
00340 
,00368 
00398 
00429 
00461 
00493 
00329 
,00363 
00O02 
00640 
00679 
00/19 
00/60 
,00603 
, 0084/ 
00892 
00938 
009H5 
01034 
0108 3 
01134 
M 166 
01239 
01293 
01349 
01403 
,01463 
01322 
01382 
016 4 3 
01706 
01769 
01834 
01900 
01967 , 
02035 , 
02104 , 

******* 

Kll.O 

,00023 
,00031 
,00040 
,00050 
00062 
,00074 
,60088 
,00103 

00120 
00137 
00 156 
,00176 
,0019/ 
,00219 
00243 
,00267 
,00293 
00320 
,00349 
00378 
00409 
00441 

00474 
00508 
00343 
00560 
006 IH 
00657 
00697 
,00739 
,00761 
,0062b 
,00870 
00916 
00964 
01012 
,01062 
01113 
01165 
01218 
01273 
01329 
01386 
0 1 4 4 4 

, 0 1 5 0 3 

0l5b4 
01625 
01686 
01753 
018 18 
01884 

01952 
02021 
02091 
02162 , 

K«2,0 

,00027 
,00036 
,0004/ 
,00060 
,00074 
,00089 

,00106 
,00124 
,00144 
,00165 
,00187 
,00211 
,00237 
,00264 
,00292 
,00322 
,00o53 
,00386 
,00420 
,00456 
00493 
00532 
00572 
,00013 
,00656 
,00700 
00746 
00793 
,00642 
,00692 
,00944 

,0099/ 
,01051 
,0110/ 
,01164 
,01223 
,01284 
,01343 
,01409 
014/3 
01S39 
,01607 
,01676 
,01746 
,01816 
01691 
01966 
02042 
02120 
02199 
02280 
02362 
02443 
02530 
02617 

CtTtSB •• 
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147.26 « 
157,08 • 
166,90 * 
176,71 * 
186.53 • 
196,35 • 
206,17 * 
213,98 * 
225,60 • 
235,62 • 
245,44 • 
233,26 » 
265.07 • 
274,89 • 
284,71 • 
294,53 • 
304,34 * 
314.16 • 
323.98 * 
333.60 * 
343,61 * 
333.43 * 
¿63,25 * 
¿73.07 • 
362,68 » 
392,70 * 
402,32 » 
412.34 * 
422,15 * 
431,97 * 
441,79 • 
451.61 * 
461.42 * 
471.24 * 
481.06 * 
49(1,68 * 
50U.69 « 
310,51 • 
520.33 * 
530.15 • 
339,96 * 
34y,78 • 
399,60 » 
569.42 • 
57*.23 « 
589,05 * 

' • • * * • • • * • * * * » • * * * • * * * * * 



,00 

•VfcLO- « 
•CIOADE* 
•(N/S) « 

» ,30 
. ,36 
. .40 
* .43 
• ,50 
. ,63 
« .60 
* ,63 
* .70 
* .73 
« ,«0 
« ,e5 
* ,90 
* .93 
• 1.00 
« 1.06 

* l.JO 
» 1,13 
* 1,20 
* 1.23 
* 1.30 
• 1.35 
« 1.40 
» 1.43 
» 1,30 
* 1,33 
* 1.60 
» 1.63 
• 1.70 
* 1.73 
• 1,80 
» 1.8S 
• 1,90 
• 1.93 
* 2.00 
* '¿.03 
* 2,10 
» 2.13 
* 2.20 
* 2.23 
« 2,30 
« 2,33 
* 2.40 
* 2,43 
* 2,50 
» 2,33 
* 2,60 
* 2,63 
* 2,70 
* 2,73 
* 2,60 
• 2,63 
• 2,90 
• 2,93 
• 3,00 

K«,03 

,00014 , 
,ccoi9 , 
,00024 , 
,000.10 , 
,0003b , 
,00043 , 
.00031 
,00069 , 
, 0 0 0 0 7 
,000/7 
.OO0H6 
.00097 
. o o 1 r. b 
.00119 
.00131 
,00144 
,00137 
,0017 1 
,00165 
,00200 
,002 lo 
,002-32 
,0024a 
,00265 
,00283 
,00301 
,(.03?0 
,00339 
.00369 
.003/9 
,00400 
.00422 
.00444 
,00467 
,0049(1 
,C0313 
.0063S 
,003b3 
,00688 
,00614 
,00640 
,00667 
,00*93 
.00723 
,00762 
,007(«1 

,00811 
.00&41 

,00672 
,00903 
,00936 
,0096b 
.01001 
,01034 
,01068 

ni 

K •, y o 

0 0 0 1 4 , 

0001* . 
00024 , 
00030 , 
0003o , 
00043 , 
00031 , 
00059 , 
0 0 0b» 
0007fi 
0 0 0 o rt 
00090 
0010 9 
00121 
00133 
0014o 
OOlbO 
00174 
,00188 
00204 

0021» 
00236 

00262 
00270 
0028b 
0030/ 
0032b 
,00346 
, o o 3 o p 

,00367 
,0040b 
0043C 
0 0 4 63 

00476 
00600 
00524 
00549 
00374 

00600 
00O27 
00634 
,00682 
,00710 
, 0 0 7 3,9 
,00768 
,0079b 
,00829 
,00960 
,00692 
,00924 
,00957 
,00*91; 
,01024 
,0105b 
,01094 

iMtT^Ú 

K », 07 

00014 , 
00019 , 
00024 . 
00030 , 
0 0 0.5 7 , 

00044 , 
0O032 , 
OOÜbO , 
000b9 
00079 
0 0 0 o 9 

000*9 , 
ooi n , 

00123 , 
001.55 
0 014b 
0 0 1 b 2 

00176 
00191 
00207 

00223 
00239 
00237 , 
00274 , 
or>2 93 , 
00312 
0 0 33 1 

,00352 
,00372 
,00394 
,0^410 
00436 
00461 
0C485 
00309 
00534 
00569 
005»5 
00612 
00t)39 , 
00667 
,00695 
,09724 
,00754 
,007b4 
.00815 
,00846 
,00878 
,00910 
,00943 
,00977 
,01011 
,0104b 
,01061 
.01117 

im Cj.̂ i 

- ¡j 

m.iií 

00014 . 
00019 
00 0 2 4 

0 0 030 
00037 . 
00044 , 

00052 
OOObl 
00070 
ooo7y 
00090 
uoioi 
0 0112 
0,0 124 
00137 
00 150 
0 0 1 o 4 

0 0 1 7 9 

0 0 1 9 4 

00210 
00226 
00243 
00261 
00279 
00297 
00317 
¡10 3 3 7 

,00317 
, 0 U 3 7 B 

,00400 
00423 
0044b 
00469 
0 0 4 93 
0051b 
00543 

00569 
0059b 
00623 
0 0 b 31 

00b79 

,00708 
0073b 
00766 
,0079b 
,00830 
,00862 
,00894 
,00927 
,00901 
,00995 
,01030 
,01066 
,01102 
,01139 

i U T J U e 

» u L 

K s , 0 9 

0 0 0 1 4 . 

0 0 0 1 9 , 

00025 , 
00031 , 
0 0 0 3 7 , 

0 u 0 4 3 , 

00033 , 
000b 1 , 

000/0 , 
00080 , 
00091 , 
00102 , 
Ool14 , 
00126 . 
00139 , 
00152 . 
0 0 16 6 , 
OOlbl , 
00197 , 

00213 , 
00229 , 
00246 . 
00264 . 

00263 . 
01.-302 -. 
00322 , 
0 034 2 , 
,00*63 
, 0 0 3 rt 4 
,00406 , 
,00429 

00453 , 
00477 , 
0O3O1 , 
00526 , 
00552 . 
00579 , 
00606 . 
00633 , 
00662 , 
,00691 , 

,00720 , 
,00730 , 
,00781 , 
,00812 
,00644 
,00877 
,00910 
,00944 
,00978 
,01013 
,01049 
,01085 
,01122 
.01139 

330, ( 

C A * 

--,. 

00015 . 
uOOlí , 
00023 . 
00031 , 
0 0 0 38 , 
00045 , 
0 0 053 , 
0 0 0 b 2 , 

0 0 0 7 1 , 

0 0 0 8 1 , 

.iOo92 , 

./0103 . 

0 0 1 1 5 , 

D 0 1 2 7 . 

" 0 1 4 1.1 , 

00 154 . 
0 0 1 * f» , 

0(1 10.} , 

0 0 1 9 9 , 

002 15 , 
00232 , 
0 0 2 3 0 , 

00266 . 
0028/ . 
,"> 0 ó 0 ç. , 
00326 , 
'!!• 0 4 / , 
0 0 3 * (4 , 

00390 , 
00112 , 
00436 , 
0 0 4 6 9 , 

00484 , 

00309 , 
00334 , 
00561 , 
00566 . 
00616 . 
00643 , 
00b72 , 

00701 , 
00731 , 
00762 , 
00793 , 
O0825 , 
00838 , 
00691 , 
00925 
00939 
00994 

01030 
01066 
01103 
0114 1 
,01179 

r.n) 

u A U 

- •?•> 

00015 , 
00021 , 
00027 , 
00033 , 
00041 , 
00 0 4 9 , 

00058 , 
00007 , 
00078 , 
000d9 , 
00100 , 
00113 , 
00126 , 
00140 , 
Oulbh , 
00170 , 
Oí'18t> , 

002 oJ , 
00220 
00239 , 
00236 , 
00277 . 
00298 , 
00310 , 
0"J4l , 

00363 , 
('¿36/ , 
004) 1 

0 0 4.15 

0 0 4 6 1 

00467 
00314 , 
00542 , 
00570 . 
00599 , 
0O629 , 

00660 , 
0O691 . 
00723 . 
00756 , 
00789 , 
00823 
00838 
00894 
00930. 
00967 , 
01003 
01043 
01082 
01122 
011b3 
01204 
01246 
01269 
,01333 

•N I T < 

* » , 3 Q 

0 0 0 1 b . 

00022 , 
0 0 0 2 rt , 
00035 , 
0 0 0 4 3 , 

00052 . 
00061 , 
00072 , 
0C083 , 
00093 , 
ü 0 1 0 7 , 

0 0 1 2 1 . 

0 0 1 3 3 . 

0 0 1 5 0 . 

0 0 1 o o , 

0 0 1 8 2 , 

0 02(10 , 

0 0 2 1 8 , 

00237 , 
0025/ , 
00277 , 
0 0 2 9 9 , 

0 0 3 2 1 . 

00344 , 
0 0.16 / , 
00392 , 
0 0 4 17 , 

00443 
u 0 4 7 0 , 

0 0 4 9 » 

00526 
00556 , 
00586 , 
0061b , 
0064b , 
00o8u , 

00/14 , 
0074b , 
00782 , 
0081b , 

00*54 , 
00B92 
00930 , 
00968 , 
0 1006 
0104d 
01089 
,01131 
01174 
01217 
01262 
01307 
01352 
01399 
,0144b 

A«tA l.A 

X I * 

* = ,40 

OCO 17 , 
0'--v2 3 , 
0O029 , 
o o o 3 / , 

000 43 , 
0 0 0 5 4 , 

0006 4 , 
00075 , 
0 0 067 , 
COluC , 
u O U 3 , 
0 0 12/ , 
0 0 1 4 f , 
0 0 1 3 rt , 

o u i / b , 

0 0 1 9 3 . 

0 0 2 11 , 

00231 , 
00231 , 
0027a , 
00294 , 
f.031b , 

0 0 3 4 0 , 

0 O 3 b 4 , 

0 0 3 9 0 , 

1104 10 , 
:.' 01 a 3 , 

•J*.)4/o 

0 0 4 9 9 

00b2rt 

00339 

00390 , 
00022 , 
00655 , 
00686 

00/23 
0073H , 
00/94 , 
00832 , 
00869 , 
00906 
00946 
009B6 
01029 
01072 
01115 
01138 
01203 
01249 
01293 
01342 
01390 
01439 
01489 
,01639 

t !•• 

< s . 5 0 

0 0 0 1 7 
0002 4 
0 0031 
00038 
00u4/ 
00057 
0006/ 
00079 
00091 
00104 
001 11 
('0133 
00149 
0016o 

0 0 1 b 3 

00?02 
0022 1 
002 «2 
O02b3 
0O2b3 

00308 
00332 
0Ô337 
003b2 
00409 
0 0 4 3o 
0 0 a t> 5 

(j U 4 9 4 

0 032*1 
00363 
00 56/ 
0 0 M 9 
0U653 
OObBb 
00723 
00759 
00797 
0083b 
00874 
0Ü914 
C0954 

00996 
01039 
01O»2 
01120 
01172 
01218 
,01263 
01313 
01362 
,01411 
,01462 
01313 
,01366 
,01619 

StC»L' DU LONÕUTU S» 

n/n 

* * , 6 0 

,0001b , 
,00024 , 

.00032 , 

.00040 , 
,00049 , 
.00039 , 
,00070 , 
,00082 , 
.00094 , 
.00106 , 
,00123 , 
,00138 , 
,00135 , 
,001/2 , 
.OOlVl , 
.01-210 . 
,00230 , 
,00262 , 
,00274 , 
,00297 , 

.00321 , 
,0034b , 
.00371 . 
,0039b , 
,0042b , 
,00435 , 
.00464 , 
,00313 
, 0 0 5 « o 

.005/8 
,0Cbl2 
,00646 
,00061 , 
.00717 , 
.00734 
.00/92 
.00831 , 
.008/1 , 
.00911 , 
,00953 . 
,00996 
.01039 
,01084 
.01129 

,01173 
,01222 
.01271 
,01320 
.013/0 
.01421 
.01473 
,01523 
.015/9 
,01634 
,01689 

Obs: K 

n*. 7o 

00019 , 
00023 , 
00033 , 
00041 , 

00050 , 
00061 . 
000/2 , 
00084 , 
00096 , 
00112 , 
00127 , 
00143 , 
00160 , 
00179 , 
0019b , 
0021b . 
00239 , 
00261 . 
00264 , 
00307 , 
00332 , 
0 0 3 5 B , 

0 0 3 b 3 , 

0 0 4 1 3 , 

00442 , 
00471 , 
00302 , 
00334 
00306 
00600 
00634 
00670 
00706 , 
00744 , 
00782 
00821 , 
00862 , 
00903 , 
00943 , 
00989 , 
01033 
0107b 
01124 
01171 
01219 
01268 
01318 
,01369 
,01421 
,01474 
,01328 
,01383 
,01639 
.01695 
,01753 

K«,bO 

0OC19 
00026 
00033 
00042 
00032 
0(1063 
00074 
10067 
00 1(1} 
0 O H 3 
0ul31 
00148 
0O163 
00164 
00204 
00223 
00246 
00269 
00293 
00317 
00343 
00370 
00397 
0 0 4 2 6 

01/456 

0O487 
00318 
00531 
005b3 
O0«t9 
0O655 
0ob92 
00729 
00768 

00608 
00849 
00890 
00933 
00977 
01021 
0106/ 
01114 
01161 
01210 
01260 
01310 
01362 
,0141'S 
01469 
01523 
,01579 
,01636 
,01693 
,01752 
.01612 

.2376 ^ 2 

tu MIl_I*tTKüS 

K» ,90 

.00020 , 
,00020 , 
,00034 , 
,00043 , 
,00053 , 
.00064 , 
,00076 , 
,00089 , 
.00103 , 
.00119 , 
,00135 , 
,00152 , 
,00170 , 
.00189 . 

.00210 , 
,00231 , 
.00233 , 
.00277 , 

,00301 , 
,00327 , 
,00353 , 
.00381 , 
.00409 . 
,00439 , 
,00469 , 
.00501 , 
,00533 , 
,00307 , 
,00602 , 
,0063b , 
,00674 , 
,00/12 , 
.00751 , 
,00/91 , 
.00832 , 
.00B74 , 
,0091/ , 
.00961 , 

.01006 , 
,01052 , 
,01099 , 
,0114/ , 
.0119-6 , 
.01246 , 
,01297 , 

,01350 , 
,01403 , 
.01437 
,01312 
,01569 
.01626 
,01685 
,01744 
,01803 
,0166o 

> 11. 0 

.00020 , 
00027 , 
00035 , 
00044 , 
00033 , 
00066 . 
00078 , 
00092 , 
00106 , 
00122 , 
00138 , 
00136 , 
Ou 173 , 
00194 , 
00215 , 
00237 , 
00260 , 
0O2B4 
00309 , 
00335 , 
00362 , 
003U1 , 
00420 , 
00430 , 
00482 . 
00514 , 
00348 , 
00562 
00618 
00655 
00692 
00731 
00771 , 
00812 , 
00854 
00897 
00941 , 
00987 , 
01033 , 
01060 , 
0112 8 
01178 
01228 
01280 , 
01333 
01366 
01441 
01497 
01534 
01611 
01670 
01730 
01792 
,01834 
,01917 

H»2,0 

00024 
00032 
00042 
00053 
00063 
00079 
00094 
00110 
00127 
00146 
00166 
00187 

00210 
00233 
00258 
00283 
00312 
00341 
00372 
00403 
00436 

00470 
00305 
00542 
00580 
00619 
00660 
00701 
00/44 
00789 
00834 
00R81 
00929 
00979 
01030 
01082 
01135 
01190 
01245 
01303 
01361 
01421 
01482 
01544 

01606 
01672 
01739 
,01806 
01875 
01945 
,02016 
,02088 
,02162 
,02237 
,02314 

CíTtôtt •* 

* V A Z Ã O * 
* CUS) * 
* t 

71,27 « 
83,15 * 
93,03 • 

106,91 • 
116,79 * 
130,67 • 
142,55 * 
154.43 » 
166.31 » 
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223.70 * 
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296,98 * 
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677.11 • 
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Oobbl 

009 13 
0 0 9 4 5 

00977 
u l O U 
010 4 4 
* * * * * * 

00013 
00017 
00022 
00028 
00034 
O0041 
00048 
00056 
OO064 
O O o 7 3 

•' O o H 3 

"0093 
00 103 
o 0 1 15 
0C126 
"0139 
0015? 
O0165 
00179 
001&4 
0020* 
00225 
00241 
C025H 
00276 
00294 
00312 
00331 
00351 
0 0 3 7 1 

003*2 
0 0 4 14 
0C436 
00456 
0C4B1 
O 05 0 5 
00529 
0 0 6 5d 
v 15 7 9 
00605 
00632-
00659 
O 0 6 8 6 

0 0 / 1 5 

00743 
00773 
'.> i' b O 3 
O 0 6 3 3 

o O 6 6 4 

00696 
O 09 ¿ri 
Ci 0 9 6 0 
00*94 
0 1i/27 
O K 62 
****** 

00014 
00019 
00024 
00030 
00037 
00044 
00052 
OOOÔO 
00070 
00060 

0 0 0 90 

00101 
001 13 
00126 
0O139 
00 163 
•'10 167 

0 Ü 1 B 2 

001 9b 
00215 
00232 
O ó 2 4 9 

00266 
002M7 
O 0 30/ 
00327 
0034P 
00369 
00392 
C o 4 1 b 
00 4 3o 

0 0 4 b 2 

0 o 4 e 7 

0 0 3 1 3 

0 0 5 3 9 

O :.i b 6 O 

006*3 
00621 
00650 
OubHO 
00/10 
00 7 4 0 
00772 
O O 9 O 4 

00837 
ci'..'6/O 

O O 9 o 4 

0093* 
0097 4 
01010 
0 10 41-
O 1 O o 3 

0 1121 

0 1 1 6 0 

0 1 1*9 

****** 

00015 
00020 
00025 
00032 
00039 
00047 
00055 
00064 
00074 
00085 
000»b 
00108 
0012 1 
00135 
00149 
0016 4 
o O 1 6 o 

0 0 1 9 o 

0 0 2 1 3 

00231 
00249 
0026b 
0028b 
00309 
00330 
00352 
00375 
00390 
00423 
00447 
004/3 
0 0 499 
00526 
00554 
00583 
00612 
(.'06 4 2 
006/2 
0070o 
00735 
00 76 b 
OObOl 
00b35 
OOB/U 
00906 
00942 
0 097 9 
0101/ 
01055 
01094 
0 1 134 
0 117 4 
Ô1216 
01250 
O 1 3 O O 

****** 

00015 
00020 
0O026 
00033 
00041 
00049 
00058 
00066 
0O078 
00ÕO9 
00102 
00114 
0 0 12 8 

0 0 1 4 2 

0 0 1 5 / 

0 0 1 7 3 

0 0 1 9 0 

00207 
00225 
00244 
002b4 
00204 
00305 
0032/ 
O o 3 5 O 

003 73 
uo 39b 
O O 4 2 2 
u o 4 4 h 

00475 
00502 
0"530 
00659 
O O 3 b O 

oooia 
00649 
006b.) 
00714 
O 0/47 
O (,' 7 b 1 
O00I6 
"0051 
00886 
00*25 
00*63 
01001 
0 10 4 0 
OlOBj 
0 1121 
01163 
01205 
0 12 4 9 
01293 
01337 
013o3 
****** 

oOoib 
00021 
00027 
00034 
00042 
00051 
00060 
00071 
00082 
00093 
COlOo 
CO 120 
00134 
0014.9 
U0165 
oOlbl 
0019* 
0021/ 
00230 
00256 
0027o 
Q029B 
O 032 O 
00343 
00367 
00392 
00417 
00443 
00470 

0Ú49B 
0062/ 
00356 
0058b 
00617 
00649 
00662 
00715 
0074* 
00/84 
u002o 
00657 
008S4 
00*33 
00972 
01011 
01052 
01093 
01136 
01179 
01222 
0126/ 
0 1312 
0 1359 
O1406 
01453 
**«**« 

00016 
00022 
00026 
00036 
00044 
00053 
00063 
00073 
00085 
00097 
00110 
00124 
00139 
00155 
00171 
00169 
0020/ 
0 0 226 
00246 
00266 
002B6 
00310 
00333 
0C357 
00362 
0C408 
00434 
00462 
00 4 9 0 
O 0 619 
00549 
00560 
00611 
00643 
00677 
0071 1 
00746 
007ol 
OOdlo 
00855 
00893 
00932 
00972 
01013 
010>5 
0109/ 
01140 
01164 
01229 
012/5 
01321 
0 13o9 
01417 
01466 
01516 

00017 
00023 
00029 
00037 
00045 
00055 
00065 
00076 
00086 
00100 
00114 
00129 
00144 
00160 
001// 
00195 
00214 
00234 
00254 
0027b 
00298 
00321 
00346 
00370 
00396 
00423 
00450 
00479 
00508 
00536 
00569 
00601 
00633 
00667 
00/01 
00737 
u0/73 
00810 
00640 
00687. 
00*20 
0096/ 
01006 
01051 
01094 
01136 
01 183 
01228 
01275 
01322 
01371 
014ÜO 
01470 
01521 
0 1573 
* * • * * « 

00017 
00023 
00030 
00036 
00047 
00056 
00067 
00078 
00090 
00103 

oone 
00133 
00148 
00165 
00163 
00201 
00221 
00241 
00262 
00285 
00306 
00332 
00356 
00362 
00409 
00436 
00465 
00494 
00524 
00555 
00587 
00620 
00654 
00689 
00724 
00761 
00796 
00836 
006/6 
00916 
00957 
00999 
01041 
01085 
01130 
011/5 
01221 
01269 
01317 
01366 
01416 
01467 
01518 
C1571 
01624 
****** 

00018 
00024 
00031 
00039 
00046 
00058 
00068 

00080 
00093 
00106 
00121 
00136 
00153 
00170 
00188 
00207 
00227 
00248 

00270 
00293 
00316 
00341 

00367 
00393 
00421 
00449 
00476 
00506 
00539 
00572 
00604 
00638 
00673 
00709 
00/46-
0Q783 
0 0622 
00861 
00901 
00943 
00985 
01028 
01072 
0111/ 
01163 
01210 
0125/ 
01306 
01356 
01406 
0145b 
01510 
01363 
0161/ 
01673 

00018 
00024 
00032 
00040 
00049 
00059 
00070 
00082 
00095 
00109 
00124 
00140 
00156 
001/4 
00193 
00212 
00233 
00253 
00277 
00300 
00325 
00350 
00376 
00404 
00432 
00461 
00491 
00522 
00554 
00587 
00621 
0Q6b5 
00691 
00728 
00765 
00604 
00844 
.00684 
00925 
00968 
01011 
01056 
01101 
01147 
01 194 
01242 
01291 
01341 
01392 
01444 
01497 
01561 
01605 
01661 
01718 
****** 

00021 
00029 
00037 
00047 
00056 
00070 
00064 
00098 
00114 
00130 
00148 
00167 
00187 
00209 
00231 
00255 
00279 
00305 
00332 
00360 
00390 
00420 
00452 
00465 
00519 
00534 
00590 
00627 
00666 
00705 
00/46 
00788 
00631 
00875 
00921 
00967 
01015 
01064 
01114 
01165 
01217 
01270 
01325 
01380 
01437 
01495 
01554 
01615 
01676 
01739 
01802 
01667 
01933 
02000 
02069 
* • * * • * < 



en 

•Vfctü- « 

»(«/S) » 

* .JO 
• ,35 
• ,40 
* ,45 
• ,50 
* ,55 
* ,60 
* ,65 
* ,70 
* .75 
* ,80 
• ,85 
* ,00 
• ,95 
• 1,00 
* 1.05 
* 1,10 
• 1,15 
• 1,20 
• 1.25 
• 1,30 
• 1.35 
• 1,40 
» 1,45 
* 1,50 
» 1,53 
• 1,60 
* 1,65 
* 1,70 
* 1,75 
* 1,80 
• 1.85 
• 1,90 
• 1.S5 
« 2,00 
• 2,05 
* 2,10 
• 2,19 
* 2.20 
• 2,25 
• 2,30 
* 2,35 
* 2,4U 
« 2,45 
• 2,50 
• 2.55 
* 2,60 
• 2,63 
• 2,70 
• 2,78 
* 2,60 
• 2,65 
• 2,90 
* 2,95 
* 3,00 

K«,03 

,0C0l2 , 
,00015 , 
,00020 , 
,00024 , 
,00030 , 
,00035 , 
,00041 
,0004b , 
.00055 , 
.00063 
.00071 
,00079 
,0006b 
,00098 
.00108 
.00116 
,00129 
,00140 
,00152 
,00164 
,00177 
,00190 
,00203 
,00217 
,00232 
,00247 
,00262 
,00278 
,00294 
,00311 
,00328 
,00346 
,00364 
,00362 
,00401 
,00421-
,00441 
.00461 
,00482 
,00303 
,00325 
,00547 
,00570 
,00593 
,00616 
,00640 
,00669 
,00689 
.00719 
,00740 
,00767 
,00793 
.00820 
,00646 
,00676 

UlANfcTKO 

K»,Ob 

00012 , 
00015 , 
00020 , 
0002» , 
00030 . 
00036 , 
00042 , 
0004.9 , 
00056 , 
00064 , 
00072 , 
00080 , 
00090 , 
,0009» , 
,00109 , 
00120 , 
,00131 
,00142 
,00154 , 
00167 , 
,00180 
,00193 , 
00207 , 
,00221 , 
,00236 , 
,00251 , 
,0026/ , 
,00283 , 
,00300 , 
,00317 , 
,00334 
,00353 
,00371 
,00390 
,00409 
,00429 
,00450 , 
,00471 
,00492 
,00914 
,00536 
,00399 
,00582 
,00604 
,00630 
,00654 
,00679 
,00705 
,00731 
,00797 
,00784 
,00811 
,00899 
,00867 
,00696 

UO CUM 

f fc K ü 

*»,o7 

00012 , 
00016 , 
00020 , 
00023 , 
00030 , 
00036 , 
00042 , 
00049 , 
00036 , 
00064 , 
0O073 
000H1 , 
00091 , 
00100 
00111 
00121 
00133 
00144 
00137 
00169 , 
001*2 
00196 , 
00210 , 
00'225 , 
00240 , 
00253 , 
00271 
002H8 
00303 , 
00322 
00340 
00359 
00378 
,00397 
00417 
00437 
00458 
00480 
00301 
00324 
,00346 
,00570 
,00593 
.00617 
,00642 
,00667 
00693 
,00719 
,00743 
00773 
,00800 
,00828 
,00857 
,00866 
,00*15 

Kí ,0b 

00012 
00016 , 
00020 , 
00025 , 
00030 , 
00030 , 
00043 
00030 , 
00057 , 
00065 
O0073 
00082 
00092 
00102 
00112 
00123 
00134 
0014b 
00139 
00172 
00185 
00199 
00213 
00228 
00244 
00239 
00276 
00293 
00310 
00328 
00346 
003S3 
,00384 
,00404 
,00424 
,00443 
,00466 
00488 
,00510 
,00333 
,00536 
,00380-
,00604 
,00629 
,00634 
,00679 
,00706 
,00732 
,00759 
,00787 
,00819 
,00844 
,00873 
,00902 
,00932 

>U1U 0» 

A U t 

K».09 

00012 . 
00016 , 
00020 , 
00023 , 
00031 , 
00037 , 
00043 , 
00030 . 
00038 , 
00066 , 
00074 , 
00083 , 
00093 , 
00103 , 
00114 , 
00125 , 
,00136 
,0014b , 
00}61 , 
00174 , 
00188 
00202 , 
00216 , 
00231 , 
00247 , 
00263 , 
,00280 , 
00297 , 
00315 , 
00333 , 
,00331 , 
00370 
,00390 
,00410 
,00431 
,00452 
,00474 , 
.00496 , 
,00316 , 
,00542 , 
,00365 
,00589 
,00614 
,00639 
,00665 
,00691 
,00718 
,00745 
,00772 
,00801 
,00629 
,00898 
,00888 
,00918 
,00949 

bSO, 

C A H 

«•*. 1 0 

00012 , 
00016 , 
00O20 . 
0002* , 
00031 , 
00037 , 
00044 , 
«0031 , 
00058 . 
00066 , 
00073 , 
00084 , 
00094 , 
00104 , 
00113 , 
00126 , 
00138 , 
00150 , 
00163 , 
00176 , 
00190 , 
00204 , 
00219 , 
00235 , 
00250 , 
00267 , 
00284 , 
00301 , 
00319 , 
00337 , 
00356 , 
00376 , 
00396 
,00416 
,00437 
00439 
00481 , 
00303 
0032b , 
00330 
,00374 
,00399 
00624 
,00649 
,00675 
,00702 
00729 
,00737 
,00783 
,00814 
,00843 
,00672 
,00903 
,00933 
,00969 

hhj 

G A U 

K«.?0 

00013 , 
00017 , 
00022 . 
00027 , 
00033 , 
00040 , 
00047 , 
00035 , 
00063 , 
00072 , 
00082 , 
00092 , 
00103 , 
00114 , 
00126 , 
00139 , 
00152 , 
00166 , 
OOldO , 
00195 , 
00210 , 
00226 -, 
00243 , 
00260 , 
00278 , 
00297 , 
00316 , 
00335 , 
00353 , 
00376 , 
00398 , 
00420 
00442 , 
00465 
,00469 
00313 
00338 , 
00364 
00590 , 
00617 
,00644 
00672 
00700 
,00729 
,00759-
00789 • 
00820 
,00852 
00664 
00916 
,00949 
,00963 
01017 
,01032 
,01088 

N I T 

K«,30 

00013 
00018 
00023 
00029 
00033 
00042 
00030 
00058 
00PS7 
00077 
00087 
00090 
00110 
00122 
00133 
00149 
00163 
00178 
00193 
00209 
00226 
00243 
00261 
00280 
00299 
00319 
00340 
00361 
00383 
00406 
00429 
00433 
00477 
00302 
00328 
00S55 
00582 
00609 
0063b 
00667 
,00696 
00727 
0075b 
,00789 
,00821 
00894 
,00888 
,00922 
00937 
00992 
,01026 
,01065 
01102 
,01140 
,01179 

ÁREA L)A 

A k I A 

Ks.40 

,00014 , 
,0001b , 
.00024 , 
,00030 , 
,00037 , 
,0u044 , 
,00052 , 
.00061 , 
,00071 , 
,00081 i 
,00092 , 
,00104 , 
,00116 , 
,00129 , 
.00143 , 
.00157 , 
,00172 , 
,00188 4 
,00204 , 
,00221 , 
,00239 , 
,00258 , 
.00277 , 
,00297 , 
,00317 , 
,00338 , 
,003b0 , 
,00363 , 
,00406 , 
,00430 , 
,0045b , 
,00480 
,00506 
,00333 
,00300 
,00588 
,00617 
,00847 
,00677 
,00708 
,00739 
,00771 
,00804 
,00838 
,00872 
,00907 
,00943 
,00979 , 
,01010 
.01054 
,01092 
,01131 
,01171 
.01212 
,01253 

SfcCAU 

E M M/M 

K»,50 

00014 , 
00019 , 
00023 , 
00031 , 
0003b , 
00046 , 
00053 , 
00064 , 
O0074 , 
00083 , 
00096 , 
00106 , 
00121 , 
00135 , 
00149 , 
00164 , 
00180 , 
00197 , 
00214 , 
00232 , 
00250 , 
00270 , 
00290 , 
00311 , 
00332 , 
00355 , 
00378 , 
00401 , 
0042* , 
00451 , 
00477 , 
00304 , 
00531 , 
00559 
0058b 
00618 
0064b 
00679 , 
00711 , 
00743 , 
,00776 
00810 
00845 
,00680 
,00916 
00953 
,00990. 
,01026 
01067 
01107 
,01148 
,01169 
,01230 
,01273 
,01316 

K«,60 

00015 
00020 
00026 
00032 
00040 
00048 
00037 
00066 
00077 
OOObb 
00100 
00112 
00126 
00140 
00135 
00171 
00187 
00204 
00222 
00241 
00261 
00261 
00302 
.00324 
00346 
00369 
00393 
00418 
00444 
00470 
00497 
00525 
00533 
00583 
00613 
00643 
00675 
00707 
00740 
00774 
,00809 
00844 
00880 
,00917 
,00959 
00993 
,01032 
,01072 
01113 
01154 
,01196 
,01239 
,01263 
,01327 
,01372 

DU COMOUTU S» ,3318 h2 

ÜBSI K EM MILÍMETROS 

K»,70 

,00015 
.00020 
,00026 
,00033 
.00041 
,00049 
,00059 
.00069 
,00079 
,00091 
,00103 
.00116 
.00130 
,00145 
,00160 
.00177 
,00194 
,00212 
,00230 
,00230 
,00270 
,00291 
,00313 
.00335 
,00356 
.0036,3 
,00407 
,00433 
,00460 
,00487 
.00515 
.00544 
,00573 
,00604 
,00635 
,00667 
.00700 
,00733 
,00767 
.00803 
,00838 
.00675 
,00913 
.00931 
,00990 
,01030 
,01070 
.01112 
,01154 
,01197 
,01240 
,01285 
,01330 
,0137b 
,01423 

K»,80 

, OOOií) , 
.00021 , 
,00027 , 
,00034 , 
,00042 , 
,00051 , 
.00060 , 
.00071 , 
,00082 , 
,00094 , 
.00106 , 
,00120 , 
.00134 , 
,00149 ; 
,00165 , 
.00182 , 
.00200 
.00218 , 
,00237 , 
.00257 , 
,00276 
,00300 , 
.00322 , 
.00346 , 
.00370 , 
.00395 , 
.00420 , 
,00447 , 
.00474 , 
,00502 
,00531 , 
,00561 
.00592 
.00623 
,00655 
,00688 
.00722 
,00737 
,00792 
,00828 
.00866 
.00903 
.00942 
.00962 
,01022 
.01063 
.01105 
.01146 
.01191 
.01236 
.01281 
,01327' 
,01374 
.01421 
,01470 

K»,90 

00016 , 
00021 , 
00028 , 
00035 , 
00043 , 
00052 , 
00062 . 
00072 , 
00084 , 
00096 , 
00109 , 
00123 , 
00138 , 
00134 , 
00170 , 
00187 , 
00203 , 
00224 , 
00244 , 
00263 , 
00286 , 
00308 , 
00332 , 
00356 , 
00380 . 
00406 , 
00432 , 
00460 , 
00488 . 
00517 , 
00347 , 
00377 , 
00609 , 
,00641 
,00674 
,00706 , 
,00743 
00*79 , 
00815 , 
00853 , 
,00891 
,00930 , 
00970 
,01010 
,01052 
,01094 , 
,01137 
,01181 
,01226 
,01272 
,01316 
,01366 
,01414 
.01463 
,01513 

K»l,o 

00016 , 
00022 , 
00029 , 
00036 , 
00044 , 
00053 , 
00063 , 
00074 , 
00086 , 
00099 , 
00112 , 
00126 , 
00141 , 
00157 , 
00174 , 
99192 , 
002U , 
00230 , 
00250 , 
00272 , 
00294 , 
00317 , 
00340 , 
00363 , 
00390 , 
00417 , 
00444 , 
00472 , 
00501 , 
00530 , 
00361 , 
00593 , 
00625 , 
00658 , 
00692 , 
00727 , 
00763 , 
00799 , 
00837 , 
00875 , 
00914 , 
00934 , 
00995 , 
01037 
01080 , 
01123 , 
01168 , 
01213 , 
01239 , 
01306 , 
,01353' 
,01402 
01452 , 
,01502 
,01533' 

K«2,0 

00019 
00026 
00034 
00043 
00053 
00063 
00075 
00088 
00103 
00118 
00134 
00151 
00169 
00188 
00208 
00230 
00252 
00275 
00300 
00323 
00352 
00379 
00408 
00437 
00468 
00300 
00332 
00566 
00601 
00636 
00673 
00711 
00760 
00790 
00831 
00873 
00916 
00960 
01003 
01051 
01098 
01146 
01195 
01246 
01297 
01349 
01403 
01437 
01512 
01369 
01626 
01685 
01744 
01805 
,01867 

CETESB *• 

• V A Z A O • 
• CL/S) • 
• • 

99,55 • 
116,14 • 
132,73 • 
149.32 * 
165.92 • 
162.31 * 
199.10 • 
215.69 * 
232.28 • 
246,87 • 
265,47 • 
282.06 • 
298,65 « 
315,24 • 
331,63 • 
348,42 • 
363.01 • 
381.61 * 
398,20 • 
414,79 • 
431,38 • 
447,97 • 
464,96 • 
461,16 • 
497,79 • 
514,34 * 
530,93 • 
547.32 * 
364,11 • 
580,71 • 
597,30 • 
613,69 * 
630,46 * 
647.07 • 
663,66 • 
660.26 • 
696,89 • 
713,44 • 
730,03 • 
746,62 * 
763,21 * 
779,81 * 
796,40 • 
612,99 * 
829,58 • 
846,17 • 
862,76 • 
679,36 * 
695,93 • 
912,94 • 
929,13 • 
946,72 • 
962,31 * 
978,91 * 
995,30 • 



• • * * * * * * • *«• • * • * • * •«•***»*** • * • • • * * • * • •»* • * *»*•»*• * *«•**** * * * *« 
O I A M E T W U OU CUNOUTU O* 7 0 0 , (MM) 

V t L Ü - * P E R O A U t C A R G A U N I T 
C I Q A u f c * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - — — — . — -
(M/S) * K«,05 M . 0 6 K»,07 K«,08 K»,09 Ki.io K « , 2 0 K«,30 
. - . . . . » . . _ . - . . . . . . . . . . . _ . • . . . . . . . . . - . . . . . . . . . . - . . - . . - _ . . . - • • • . . . . 

,30 
,35 
• *o 
.05 
.30 
,5a 
,6o 
.03. 
.70 
.75 
.60 
.«5 
.90 
.95 

1.^0 
1,05 
1.10 
1.15 
1.20 
1.25 
1,30 
1,35 
1,40 
1,45 
1.50 
1.55 
t.eo 
1.65 
1,70 
1.75 
l.bO 
1.85 
1.90 
1.95 
2,00 
2,05 
2.10 
2.15 
2,20 
2,25 
2,30 
2,35 
2, '40 
2.4» 

2.50 
2.55 
2,60 
2,63 
2.70 
2.75 
2,80 
2,85 
2.90 
2,93 
3,00 

.00011 

.00014 

.00018 

.00022 
,00027 
,00032 
.0003B 
,00044 , 
,00050 , 
.00037 , 
,UO0t>5 , 
,00073 , 
,00081 , 
.00089 , 
,ouoyy , 
,00108 , 
.00118 . 
,001?8 , 
,00139 , 
,00130 , 
,00162 , 
,00174 , 
,00186 , 
,00199 , 
.00212 , 
.00226 , 
,00240 , 
,00253 , 
,00269 , 
.00285 , 
,00301 , 
,00317 , 
,00333 , 
.00350 , 
,00368 , 
.00385 , 
,00*04 , 
,00422 , 
.00*41 , 
,00461 , 
.00481 . 
.00501 , 
,00322 , 
,00543 , 
,00564 , 
,00586 , 
.00609 , 
.00631 , 
.00635 , 
.00678 , 
,00702 , 
.00727 , 
,00/51 , 
,00777 , 
,00802 , 

* * * * * * * * * * < * * * * l 

,00011 
,00014 
,00016 
,00022 
00027 
00033 
00038 
00044 
00051 . 
0005b , 
00066 , 
00074 
000O2 , 
00091 , 
00100 , 
00110 , 
00120 . 
00130 , 
00141 , 
00153 
00164 , 
00177 . 
00189 , 
00202 , 
00213 , 
00230 , 
00244 , 
00259 , 
00274 , 
00290 , 
00306 , 
00323 , 
00340 , 
00357 , 
00375 , 
00393 , 
00412 , 
00431 , 
00450 , 
00470 , 
0Ó491 , 
00312 , 
00533 . 
00554 , 
005/6 , 
0059W , 
00622 , 
00645 , 
00669 , 
00693 
00718 , 
00743 , 
00768-, 
00/94 
00821 , 
i»**»*'*< 

,00011 
,00014 
,000)8 
,00023 
00038 
00033 
00039 
00045 
00052 , 
00059 , 
00066 , 
00074 
00083 , 
00092 , 
00101 , 
00111 , 
00121 , 
00132 , 
00143 , 
00155 
00107 , 
00179 , 
00192 , 
00206 , 
00220 , 
002.54 , 
00248 , 
002o4 , 
00279 , 
00295 , 
00312 , 
00328 , 
00346 , 
00364 , 
00382', 
00400 , 
00419 , 
00439 ', 
00459 , 
00479 , 
00500 , 
00521 , 
00543 , 
00563 , 
00588 , 
00611 , 
00634 , 
00658 , 
00682 , 
00707 
00732 , 
00758 , 
00784 , 
00811 , 
00â38 , 
>•••*•*< 

,00011 
,00014 
,00018 
,00023 
00028 
0003.1 
00039 
00043 
00032 , 
00039 , 
00067 
0007b 
00004 , 
00090 , 
0010\> 
00113 
00123 , 
00134 , 
00143 
00137 , 
OOloS , 
00182' , 
00193 
00209 , 
0Ó223 , 
00237 , 
00232 , 
00298 , 
00284 , 
00300 , 
00317 , 
00334 , 
00332 , 
00370 , 
00388 , 
00407 , 
00427 , 
00447 , 
00467 , 
00488 , 
00509 , 
00531 , 
00533 , 
00375 , 
00398 , 
00622 , 
00646 , 
00670 , 
00693 , 
00720 , 
00746 , 
00772 , 
00799 , 
00826 , 
00854 , 
>»»««»»( 

,00011 
,00014 
,00018 
,00023 
00028 
00033 
00039 
00046 
00053 , 
00060 , 
00068 , 
00076 
00085 , 
00094 , 
,00-104 , 
00114 , 
00125 , 
00136 , 
00147 , 
00159 , 
00172 , 
00183 , 
00198 , 
00212 , 
00226 , 
00241 , 
00256 , 
00272 , 
0028B , 
00304 , 
00321 , 
00339 , 
00357 , 
00375 , 
00394 . 
00414 , 
00443 , 
00454 , 
00474 , 
00496 . 
00517 , 
00539 , 
00562 . 
00585 , 
00608 , 
00632 , 
00657 . 
00682 , 
00707 , 
00733 
00759 , 
00786 , 
00813 , 
00640 , 
00868 , 
>******< 

,00011 
,00014 
,0001» 
,00023 
00028 
00034 
00040 
00046 
00053 , 
U0061 , 
00069 
00077 
00086 , 
00095 , 
00105 
00115 
00126 , 
00137 , 
00149 , 
00161 
00174 , 
00187 
00201 
00213 , 
00229 , 
00244 , 
00260 
00275 , 
00292 , 
00309 , 
00326 
00344 , 
00362 , 
00381 , 
00400 , 
C0420 , 
00440 , 
00481 , 
00482 , 
00503 , 
00525 , 
00548 , 
00371 , 
00594 , 
00618 , 
00642 , 
00667 , 
00692 , 
00718 , 
00744 , 
00771 , 
00798 , 
00826 , 
00834 , 
00883 , 
••»•*•*< 

.00012 
,00015 
,00020 
,00025 
00030 
00036 
00043 
00050 
00058 , 
00066 , 
00073 
00084 
00094 , 
00104 , 
OullS 
00127 
00139 , 
00151 , 
00164 , 
00178 
00192 , 
00207 , 
00222 
00238 , 
00254 , 
00271 , 
00288 
00306 , 
00323 , 
00344 , 
00363 
00364 , 
0U404 , 
00425 , 
00447 , 
«0469 , 
00492 , 
00515 , 
00339 , 
00564 , 
00389 , 
00614 , 
00640 , 
00667 , 
00694 , 
00721 , 
00750 , 
00778 , 
00808 
00837 , 
00868 , 
00899 , 
00930 , 
00962 , 
00994 , 
,**«***< 

,00012 
,00016 
.00021 
,00026 
00032 
00039 
00046 
00053 
00062 
00070 
00060 
00090 
00100 
00112 
00123 
00136 
00149 
00162 
0Ò176 
00191 
00206 
00222 
00239 
00256 
00273 
00292 
00311 
00330 
00350 
00371 
00392 
00414 
00436 
00459 
00482 
005-07 
00531 
00557 
00583 
0O609 
00636 
00664 
00692 
00721 
00730 
00780 
00811 
00842 
•00874 
00906 
00939 
00973 
01007 
01041 
01077 
,*»*••< 

>•****••******«*•**«**«**»*»*•**•********••»•****»»***»*• CETESB * 
ÁREA ÜA SECAO DO ÇUNDUTÚ S» ,3848 M2 

A H I A E M M/M 0BS1-K EM MILÍMETROS 

Ko,40 K',30 K«,60 K«,70 K«,80 K»,90 K»1,0 K»2,0 

• VAZAO 
•« ( L / S ; 

* 

,00013 
,00017 
,00022 
,00027 
,00034 
,00040 
,00046 
,00050 
.00063 
,00074 
,00064 
,00095 
.00106 
,00118 
,00130 
,00143 
,00157 
.00171 
,00166 
,00202 
,00218 
.00235 
.00233 
,00271 
.00289 
.00309 
,00329 
.00350 
.00371 
,00393 
.00415 
,00438 
.00462 
,00487 , 
,00312 , 
,00537 , 
.00563 , 
.00590 , 
,00618 
,00646 , 
,006-7 5 , 
,00704 
,00734 
,00765 , 
,00796 
,00628 
,00861 , 
,00894 
,00928 
.00962 
.00997 , 
.01033 , 
.01069 , 
.01106 
.01144 , 
* * • * * * * < 

,00013 
,00017 
,00023 
,00026 
,00033 
,00042 
,00050 
,00056 
00067 
00077 
00066 
00099 
00111 
00123 
00136 
00150 
00164 
,00179 
00195 
00211 
00229 
00246 
00265 
,00284 
00303 
00324 
00345 
00366 
00389 
00412 
00435 
00460 
00485 
00510 , 
00337 
00564 , 
00391 , 
00619 
00648 
00o78 , 
00706 , 
00739 
0077.1 
00803 , 
00836 
00669 
00904 , 
00939 
00974 
01010 
01047 , 
01085 
01123 , 
01162 
01201 i 
>»«•««•! 

,00013 
,00016 
,00023 
,00029 
,00036 
,00044 
,00052 
000.61 
00070 

00O60 
00091 
,00103 

00115, 
00128 
00141 
00136 
00171 
00186 

00203 
00220 
00238 
00236 
00273 
,00295 
00316 
0.0337 
00359 
00381 
00405 
00429 
00453 
00479 
00505 
00531 , 
00559 , 
00567 , 
00616 , 
00645 , 
00675 
00706 , 
00738 
00770 
00803 
00837 , 
00871 
00906 
00942 
00978 
01015 
01053 
01091 , 
01130 
01170 , 

01211 
01232 , 

>*»•*««! 

,00014 
,00019 
,00024 
,00030 
,00037 
,00045 
,00053 
,00062 
,00072 
00063 
00094 
,00106 
0Ò119 
00132 
00146 
00161 
00177 
00193 
00210 
00228 
00246 
00265 
00283 
,00306 
00327 
00349 
00372 
00393 
00419 
O0444 
00,470 
00496 
00323 
00550 
00579 
00606 
00638 
00669 
00700 
00732 
00765 
00798 
00832 
00867 , 
00903 
00939 
00976 
01014 
01052 
01091 
0113J 
01172 
01213 
01255 
01298 , 
>*•••*»< 

,00014 
,00019 
,00023 
,00031 
,00038 
,00046 
,00035 
,00064 
,00074 
00086 
00097 
,00109 
00122 
00136 
,00131 
,00166 
00182 
00199 
00216 
,00235 
00254 
00273 
00294 
,00315 
00337 
00360 
,00383 
,00407 
00432 
00438 
,00484 
00512 
00539 
00568. 
00597 
00627 
00658 
00690 
00722 
00755 
00789 
00824 
00859 
00895 , 
00932 
00969 
,01007 
01046 
01086 
01126 
01168 
01210 
01232 
0129$ 
01340 , 
•***•**< 

,00014 
,00020 
,00025 
,00032 
,00039 
,00047 
,00036 
,00066 
,00076 
00088 
,00100 
,00112 
00126 
00140 
,00155 
,00171 
00187, 
00304 
00222 
00241 
00261 
00261 
,00302 
,00324 
00347 
00370 
,00394 
,00419 
0044)) 
,00471 
,00498 
00526 
00555 
Q0584 
00615 
00646 
00677 
Ò0710 
00743 
00777 
00812 
00847 
00684 
00921 
00959 
00997 
01036 
01077 
01117 
01159 
,01202 
01245 
01289 
01333 
01379 
>*•••**< 

,00013 , 
,00020 , 
,00026 , 
,00033 , 
,00040 , 
,00049 , 
,0005a , 
,00068 , 
,00078 , 
,00090 , 
,00102 , 
,00115 , 
,00129 , 
,00143 , 
,00159 , 
,00173 , 
,00192 , 
,00210 , 
,00228 , 
,00247 , 
,00268 , 
,00268 , 
,00310 , 
,00332 , 
,00336 , 
,00380 , 
,00404 , 
,00430 , 
,00456 , 
,00483 , 
,00311 , 
,00540 , 
,00369 , 
,00600 , 
,00631 , 
,00662 , 
,00693 -, 
00728 , 
,00762 , 
00797 , 
,00833 , 
,00870 , 
,00907 , 
00945 , 
,00984 , 
,01023 , 
,01064 , 
,01105 , 
,01147 , 
,01190 , 
,01233 , 
,01277 , 
01323 , 
01368 , 
01415 , 
>*«****» 

00017 
00024 
00031 
00039 
00048 
00058 
00069 
00080 
00093 
00107 
00122 
00137 
00(34 
00171 
00190 
00209 
00229 
00251 
00273 
00296 
00320 
00345 
00371 
00398 
00426 
00454 
00484 
00515 
00346 
00579 
00612 
00647 
00682 
00718 
00755 
00794 
00833 
00873 
00914 
00956 
00999 
01042 
01087 
01133 
01180 
01227 
01276 
01323 
01373 
01427 
01479 
01332 
01586 
01642 
01696 

113,49 
134,70 
153,04 
173,16 
192,42 
211,67 
230,91 
230,13 
269,39 
268,63 
307,88 
327,12 
346,36 
363,60 
364,65 
404,09 
423,33 
442,37 
461,82 
481,06 
300,30 
319,54 
538,78 
358,03 
577,27 
596,31 
615,73 
633,00 
654,24 
673,48 
692,72 
711,97 
731,21 
750,45 
769,69 
788,94 
808,18 
827,42 
846,66 
865,90 
885,15 
904,39 
923,63 
942,87 
962,12 
981,36 
1000,60 
1019,84 
1039,09 
1056,33 
1077,57 
1096,81 
1116,06 
1135,30 
1154,34 

•**••*•••• 
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• I L T K I J I ;U CU'« o TU : 7 3 0 . ( M M ) A k t » O* SfcCAü ÜÜ CONOUTU S * , 4 4 1 8 f»2 

• V t L U - * 

* c I r. A u ̂  * • 
• C M / i ) * 

* .3'! 

« ,3b 

. .4;, 

* .43 
. ,5o 
. ,5b 
* .60 
* ,63 
• ,7c 
* .73 
» ,80 
• .83 
. ,90 
. ,93 
« 1.00 
* 1.03 
« 1.10 
• 1.13 
• 1,20 
• 1.23 
* 1,30 
* 1,33 
• 1.40 
« 1,43 
* 1,30 
» 1,53 
* 1.60 
• 1,63 
* 1.70 
* 1,73 
* l.BO 
* 1.63 
• l.BO 
• 1.93 

* 2,00 
* 2,05 
* 2.10 
* a.is 
« 2.20 
• 2,23 
* 2.30 
* 2,36 
* 2,40 
. 2.43 

• 2,50 
• 2,33 
• 2,60 
* 2,63 
* 2,70 
• 2,73 
* 2,80 
• 2,b3 
* 2.90 
• 2,95 
» 3,00 

»! .03 

.ooojo , 

.oocu . 
, 0 0 0 l 0 . 

,001/20 , 

,00023 , 
,00030 , 

, 0 01¡ O 3 
.00041 , 
,00047 , 
.00033 , 

,00030 , 
.00067 . 
,00u/4 , 
,000*2 , 
.0009 1 , 
.00 100 , 
,00109 
,001 lo 
,00 128 
,00136 
,00149 
.001*0 
,001/2 
.0018 3 
,001*6 , 
,0020o 
.01.221 
,002,}5 
.0024H 
,00262 
.U0277 
,00292 

,oo3o/ 
,00323 
,00339 
,00335 

,00^72 
.C0ÍK9 
,00407 
,00425 
,00443 
,00462 
,00481 
,00300 
,00520 
.00340 

.oosei 
,00362 
.006(53 
,00625 
.00647 
,00670 
,00692 
,0071b 
.00/39-

*«,!-•? 

o o o i o 
000 1 3 
01.' ••) 1 / 

0 0 0 2 1 

0 0 0 2 3 

0003" 
00 0 3 3 

0 0 0 4 1 

00047 
0003o 
0006 3 
0006o 
000/9 

0 0 0 d 4 

00092 
00101 
00110 
00120 
00130 
00141 
00131 
00163 
00 1/1 
001o/ 
0019* 
00212 
,00223 
,0023b* 
,00233 
,00267 
0C262 
0029/ 
,00313 
00329 
00343 
,00362 
,0037!» 
.00397 
.00415 
.00433 
,00452 
,00471 
.00491 
,00311 
.00531 
,00332 
.0037.) 
,00394 

,00616 
,00639 
,00661 
,00664 
,0070o 
,00/32 
,00/56 

I-

« = . i7. 

. O l M j l O , 

. U 0 0 1 3 , 

.'•'i.117 . 

,00021 , 

. o o o 2 a i 

.00030 . 

.00031 , 

.0004 1 , 

.00 0 4 9 , 
,00034 , 

. o o o n 1 i 
,0001* , 
,000/0 , 
, 0 0 0 6 3 , 

, 0 0 1 9 3 , 

.00102 , 
,00112 
.00122 
,00132 
.00143 
.00134 , 
.00163 , 
.001/7 , 
.00189 , 
,0n¿02 , 
.00215 , 
.00229 
,00243 
,0u237 
.002/? 
,0O2n7 
. r- o 3 c 3 

,e03ie 
,00335 
.00332 
.00369 
, 0 0 3 ri 6 

.00404 
,00423 
.004 41 
.00401 
,00480 
.00500 
.00321 
.00341 
,00363 
.00384 

,00606 
,00629 

,00631 
.00675 
,00090 
,00722 
,00/47 
.00772 

t n 0 

M,,"lt 

0 C 0 ) 0 , 

0'U)13 , 

000 1/ , 
00Q21 , 
00026 , 
0 0 0 i 1 , 

00 0 3b 
0CO42 
0004o , 
0 0 o. 3 5 

00)02-
0 006 9 
000// , 
u 0 0 ó o , 

0 U 0 9 4 , 

0 0 1 0 4 , 

001 13 
00 123 
0 0 1 3 4 

0 0 1 4 3 

0 Ü 1 3 0 

00166 

OOloO 
00192 
00203 , 
00219 

00232 
0024/ 

00261 
00276 
00292 
00 30/ 
00324 
0 C 3 4 0 

00337 
00373 
00393 
.00411 
.OG430 
,00449 
.00409 
.00489 
,00309 
,0C33C 
,00551 
.00573 
.00593 
.00617 
,00640 
,006o3 
,0068/ 
,00711 
,00736 
.00761 
,00786 

A .) t 

». = , 0 9 

0.10 10 , 
00013 , 
0'J017 , 

0O021 , 
00026 , 
')003t . 
0 u 0 3 b 

0 0 0 4 2 

00 049 , 
0.1035 . 
00093 . 
0 00/0 , 
00076 , 
000'i/ , 
0 0096 , 
Ou 103 , 
001 13 
00125 
00136 
00147 
0 0 1 y a , 

0 0 1 7 0 , 

0 0 1 0 2 , 

0 0 1 9 5 . 

0 0 2 0 a , 

00222 
0^¿-i6 
,00230 
,002>i3 
00280 
00296 
0O312 
00329 
00346 
003o3 
,00381 
,00399 
,0041o 
.0043/ 
,00456 
.00476 
.00497 
,00317 
,00333 
,00300 
,00362 
,00605 
,00628 
,00631 
,006/3 
,00699 
,00723 
,00/48 
,007/4 

,00800 

C A ™ 

«'.10 

o o o i o . 
0 0 0 13 , 
00017 . 
0002 1 , 
00026 , 

00031 , 
00037 , 
00043 , 
00049 , 
^10033 , 
00063 . 
000/1 . 
0 0 0 7 y , 

0 0 0 8 d , 

0 0 0 9 7 , 

0 0 1 0 b , 

0 0 1 1 6 , 

0 0 1 2 b , 

0 0 1 3 7 , 

0 014 8 , 

0 0 1 0 0 , 

0 0 1 7 2 , 

0 o 1 6 3 , 

0 0 1 9 8 , 

U 0 2 U . 
00223 , 
00239 
,00234 
.") 0 2 69 

00284 , 

OÜ300 
0031/ 
00333 
00331 
00368 
00386 
0 C 4 0 3 

,00424 
.00443 
,00463 
,00484 
,00504 
,00325 
,u034/ 
,00569 
,00591 
,00614 
,00638 
,00661 
,00083 
,00710 
,00735 
,00760 
,00786 
,00813 

'j A u 

A « . 2 0 

0 0 011 , 
0 0 0 1 4 , 

o o o i a , 
OO023 , 
00028 , 
00033 . 
00040 , 
00046 , 
00033 , 
0u061 , 
n o 0 6 9 , 

0 0 0// , 
0u066 , 
0 0096 , 
00106 , 
00117 , 
00128 , 
00139 , 
0O131 , 
00164 , 
00 177 , 
00190 , 
00204 , 

00219 , 
00234 , 
00249 , 
00265 
0-282 
00299 
00315 , 
00334 , 
0 0 353 , 
0O372 , 
00391 
0041 1 
00432 
00433 
,00474 
,00496 
,00519 
,00542 
,00565 
,00589 
,00513 
,0063» 
,00664 
,00690 
,00716 
,00743 
,00770 
,00798 
,00827 
,00836 
,00863 
,00915 

N i r t 

A» ,30 

00011 . 
00013 . 
OQ019 , 
00024 , 
00029 , 
00035 . 
00042 , 
00049 , 
0003/ . 
00063 , 
000/3 , 
O0O83 , 
0 0 0 9 2 , 

C 0 1 0 3 , 

0 0 1 1 3 , 

0 0 1 2 3 , 

0 0 1 3 / , 

0 0 1 4 9 , 

0 0 1 6 2 , 

0 0 1 7 6 , 

0 0 1 9 o , 

00204 , 
00219 , 
00233 , 
00251 . 
00268 , 
O028o 
O0303 
00322 
00341 

00360 
0 0 3 8 0 

00401 
00422 
00444 
00466 
00488 
,00312 
,00535 
,00560 
,00383 

,00610 
,00636 
,00663 
,00e9u 
,0071/ 
,00745 
,00774 

,00803 
,00833 
,00863 
,00694 
,00926 
,00957 
,00990 

li 1 A 

* » , 4 0 

00012 . 
0 0 013 , 
00020 , 
00023 , 
00031 , 
00037 , 
00044 , 
00051 , 
00039 , 
00068 , 
00077 , 
000t¡7 . 
0 o 0»7 , 
00108 , 
00120 . 
00132 , 
00144 , 
0013/ , 
0U171 , 
00186 , 
0O20J , 
00216 , 
00232 , 
00249 , 
00266 , 
00284 , 

00302 
00321 
00341 
00361 , 

00361 , 
00403 , 
0 U 4 2 3 , 

0^447 

0O470 
0O494 
0 0518 
,0O34'2 . 
,00368 
,00394 

,00620 
,00647 

,006/5 
,00703 
,00732 
,00761 
,00791 
,00821 
,00852 
,00804 
,00916 
,00949 

,00962 
,01016 
,01051 

í n M / M 

A = .50 

00012 , 
00016 , 
00021 . 
00026 , 
00032 , 
00039 , 
0 004 6 , 
00034 , 
O0062 , 
00071 . 

"Ooei , 
0009 1 , 
O0102 , 
00113 , 
00123 , 
00138 , 
00151 , 
00163 , 
0017* , 
00194 , 

00210 , 
00226 , 
00243 , 
00260 , 
00279 , 
002*/ , 
00317 , 
0033o 

0035/ 
00378 , 

00400 , 
00422 , 
00443 , 
00469 
00493 
0Ü316 

00343 
,00369 
,00596 
,00623 
,00650 
,00679 
,00708 
,0073o 
,00768 
,00799 
,00s30 
,00862 
,00895 
,0092o 
,00962 
,00996 
,01031 
,01067 
,01103 

K«,60 

00012 
00017 
00021 
00027 
00033 
00040 
0004/ 
00036 
00 06 4 
000/4 
000M4 
0 0 0 9 4 

0 O 1 O 5 

0 0 U 7 
00130 
00143 
00137 
00171 
00166 
00202 
00218 
00235 
00233 
002/1 
00290 
003C9 
00329 
00350 
003/2 
00394 
00416 
00439 
00463 
00488 

00313 
0u539 
00563 
.00592 
,00620 
,00646 
,00677 

,00707 
,00737 
,00706 
,00800 
,00832 
,00663 
,0089o 
,00932 
,00967 
,01002 
,01038 
,01074 

,01112 
,01149 

Ü6SI * 

K»,70 

,00013 , 
,00017 , 
,00022 , 
,00028 , 
,00034 , 
.00041 , 
,0004a , 
.00037 , 
,00066 , 
,000/6 , 
,00086 , 
,0009/ . 
,00109 , 
,00121 . 
,00134 . 
,00148 , 
,00162 , 
.00177 , 
,00193 , 
.00209 , 
,00226 , 
.00243 . 
,00262 , 
.00280 , 
.00300 , 
.00320 . 
,00341 
.00362 
,00335 
.00407 . 
,00431 , 
.00453 , 

,00480 
.00503 
.00331 
,00558 
,00386 
.00614 

.00642 
,00672 
.00/02' 
,00732 
,00764 
.00796 
.00028 
,00862 
,00896 
,00930 
,00966 
,01002 
,01036 
.01075 
.01113 
.01132 
,01191 

K = ,80 

00013 
00017 
00023 
0u029 
00035 
00042 
OuOSO 
00039 
00068 
00078 
00089 
00100 
00112 
00125 
00138 
00152 
00167 
00163 
00J99 
00215 
00233 
00231 
00270 
00289 
00309 
00330 
00352 
00374 
00397 
00420 
00444 
00469 
00493 
00521 
,00548 
00576 
00004 
.00633 
,00663 
,00693 
,00724 
,00736 

,00786 
.00821 
,00655 
,00889 
,00924 
,00960 
,00997 
,01034 
.01071 
.01110 
•01149 

,01189 
,01229 

EM MIUI 

*»,90 

.00013 

.00016 
,00023 
,00029 
,00036 
.00044 
.00052 
,00061 
,00070 
.00080 
,00091 
.00103 
,00113 

.00128 

.00142 

.00157 

.00172 

.00188 
,00204 
.00221 
.00239 
,0023b 
,00277 
,00297 
,00318 
,00339 
,00362 
,00384 
,00408 
.00432 

.00457 
,00463 

. oosoy 
,00536 
,00364 
,00392 
,00621 
,00651 
.00682 
.00713 
,00745 
.0077/ 
,00611 
,00845 
,00879 
.00913 
,00951 
,00986 
,01025 
,01063 
,01102 
,01142 
,01182 
,01223 
,01265 

nETKUS 

K«1.0 

.00014 , 
,00018 . 
,00024 , 
,00030 , 
,00037 , 
.00045 . 
,00053 , 
.00062 , 
.00072 , 
.00082 , 
,00094 , 
.00106 , 
,00118 , 
,00132 , 
.00146 , 
.00161 , 
,00176 , 
,00192 , 
,00209 , 
.00227 . 
.00243 , 
.00264 , 
,00284 , 
.00305 , 
,00326 , 
,00348 , 
,00371 , 
,00394 , 
,00418 , 
,00443 , 
.00469 , 
.00495 , 
,00522 , 
,00550 , 
,00578 , 
,00608 
,00637 
.00668 
,00699 
.00731 
,00764 
,00798 
,00832 
,00867 
,00902 
,00939 
.00976 
.01013 
,01052 
,01091 
,01131 
,01172 
.01213 
,01253 
,01298 

*«2,0 

00016 
00022 
00028 
00035 
00044 
00053 
00063 
00074 
00083 
0009B 
001 11 
00126 
00141 
00157 
00174 
00191 
00210 
00229 
00250 
00271 
00293 
00316 
00340 
00364 
00390 
00416 
00443 
00471 

00500 
00530 
00361 
00592 
00624 
00658 
00692 
00727 
00763 
00799 
,00837 
00675 
00914 
00954 
00995 
01037 
01080 
.01124 
,01168 
,01213 
,01259 
,01306 
,01354 
,01403 
,01453 
,01303 
,01554 

• V A Z Ã O * 

• CL/S) * 
• • 

132,54 * 
154,63 * 
176,71 » 
198,80 * 
220,69 * 
242,98 • 
263,07 » 
28/,16 « 
309,25 « 
331,34 • 
353,43 • 
375,32 * 
38/,61 • 
419,70 * 
441,79 « 
463,88 • 
463,97 * 
308,06 « 
330,15 « 
352.23 * 
574,32 * 

396,41 * 
610,50 « 
640,39 « 
662,68 • 
684,77 • 
706,86 * 
728,93 * 
751,04 * 
773,13 « 
795,22 • 
617.31 • 
839,40 • 
861,49 * 
663,38 * 
905,67 * 
927,76 » 
949,84 * 
971.93 * 
994,02 * 

1016,11 • 
1038,20 • 
1060,29 » 
1082,38 » 
1104,47 * 
1126.36 • 
1148,63 « 
1170,74 * 

1102,83 * 
1214,92 • 
1237,01 * 
1239,10 • 
1261,19 » 
1303,28 • 
1323,37 * 

- f c I t a B « 



è 
•VfclO* * 

•(M/S) * 

. .30 
• ,35 
* ,40 
• ,46 
é .60 
• ,65 
• ,60 
• .68 
• .70 
• .75 
• .00 
• .89 
* .90 
• .95 
« 1.00 
* 1,05 
• 1.10 
• 1.13 
* 1.20 
• 1.25 
* 1,30 
• 1.35 
• 1,40 
* 1.45 
• 1,50 
• 1,65 
* 1,60 
• 1.65 
• 1,70 
• 1.75 
• 1.80 
* l.BS 
* 1.90 
* 1.95 
• 2.00 
* 2,05 
* 2.10 
* 2,15 
• 2,20 
• 2.25 
* 2,30 
• 2,95 
* 2,40 
• 2,45 
• 2,50 
* 2,55 
• 2,60 
* 2,65 
• 2.70 
* 2,75 
• 2,00 
• 2,65 
» 2,00 
• 2,99 
• 3,00 

K»,05 

,00009 
,00012 
.00015 
.00019 
,00023 
,00027 
,00032 
,00038 
.00043 
,00049 
,00055 
,00062 
,00069 
,00076 
.00084 , 
.00092 , 
.00101 , 
.00109 
.00119 
,00126 
,00138 , 
,00148 , 
.00159 , 
.00170 
,00181 
.00193 
,00205 
.00217 
.00230 , 
,00243 , 
,00257 
.00270 
.00284 , 
.00299 , 
.00314 , 
,00329 , 
,00345 , 
.00360 , 
.00377 , 
,00393 , 
.00410 , 
.00420 , 
.00446 , 
,00463 , 
.00482 , 
.00500 , 
,00520 , 
,00539 , 
,00559 , 
,00579 , 
,00999 , 
,00620 , 
.00641 , 
,00663 
,00665 

UlAMtTKU 

*»,06 

,00009 
,00012 
,00015 
,00019 
,00023 
,00028 
,00033 
,00038 
,00044 
00050 , 
00056 
00063 
00070 
00077 , 
00088 , 
00094 , 
00102 , 
00111 
00120 
00130 , 
00140 , 
00151 , 
00162 , 
00173 , 
00184 , 
00196 , 
00206 
00221 , 
00234 , 
00246 , 
00261 
00275 , 
00290 , 
00306 , 
00320 , 
00335 , 
00351 , 
00360 , 
00384 , 
00401 , 
00419 , 
00437 , 
Ô045S , 
00473 , 
00492 , 
00511 , 
00531 , 
00551 , 
00971 , 
00592 . 
00613 , 
00634 , 
00656 , 
00670 , 
00700 , 

' 

K«,07 

,00009 
,00012 
,00016 
,00019 
,00023 
,00028 
,00033 
,00030 
00044 
00050 
00057 
00064 
00071 
00078 
00086 , 
00095 , 
00104 
00113 
00122 
00132 
00142 , 
00153 , 
00164 , 
00175 
00187 
00199 , 
00212 
00225 
00238 , 
00252 
00266 
00280 
00295 , 
00310 , 
00326 , 
00342 , 
00358 , 
00374 , 
00391 , 
00409 , 
00427 , 
00445 , 
00463 , 
00482 , 
00501 , 
00521 , 
00541 , 
00961 , 
00582 , 
00603 , 
00626 , 
00647 , 
00669 , 
00692 , 
00715 , 

00 CONDUTO 0« 

» E K 0 

K>,08 

,00009 

,00012 
,0001b 
,00019 
,00024 
,00028 
,00033 
,00039 
,00045 
00051 
,00057 
00064 
00072 
00079 
00087 
00096 
00105 
00114 
00124 
00134 
00144 
00155 , 
00 lot> , 
00176 
00190 
00202 
00215 
00228 
00242 , 
00256 , 
00270 
00285 
00300 , 
00315 , 
00331 , 
00347 , 
00364 , 
00381 
00398 , 
00416 , 
00434 , 
00493 , 
00471 , 
00491 , 
00510 , 
00530 , 
00551 , 
00972 , 
00993 , 
00614 , 
00636 , 
00659 , 
00681 , 
00704 , 
00720 , 

A 0 E 

K«,09 

,00009 

,00012 
,00016 
,00020 
,00024 

,00029 
,00034 
,00039 
,00045 
00051 
,00058 
,00065 
00072 
00080 
00089 
00097 
00106 
00116 

00125 
00136 
00146 
00157 , 
00169 
00181 
00193 
00205 
00218 
00232 
00245 , 
00260 
00274 
00269 
00304 
00320 
00336 , 
00353 
00370 , 
00387 
00404 , 
00423 , 
00441 , 
00460 , 
00479 , 
00499 , 
00519 , 
00539 , 
00560 , 
00501 , 
00603 , 
00625 , 
00647 , 
00670 , 
00693 , 
00717 , 
00740 , 

800, 

C A K 

Kl,10 

,00009 

,00012 
,00016 
,00020 
,00024 
,00029 
,00034 
,00039 
,00049 
00052 
,00058 
,00066 
,00073 
00081 
00090 
00098 
00107 
,00117 
00127 
00137 
0014B 
00159 
00171 
00183 
00195 
00208 
,00221 
00235 
00249 , 
00263 
,00278 
00293 
00309 
00325 
00341 
00358 
00375 , 
00393 
00410 
00429 
00448 , 
00467 , 
00486 , 
00506 , 
00527 , 
00547 , 
00569 , 
00590 , 
00612 , 
00635 , 
00657 , 
00680 , 
00704 
00728 
00752 

ÇMh) 

& A Ü 

K»,20 

,00010 
,00013 
,00017 
,00021 
,00026 
,00031 
,00037 
,00043 
,00049 
,00056 
,00064 
,00072 
,00080' 
,00089 
00098 
00108 , 
00118 
,00129 

,00140 
00151 
00163 , 
00176 , 
00189 , 
,00202 
,00216 
,00231 
,00245 
,00261 
00276 , 
00293 
,00309 
00326 
,00344 
00362 , 

00300 , 
00399 , 
00419 , 
00439 , 
00459 , 

00480 i 
00501 , 
00523 , 
00545 , 
00567 , 
00*5.90 , 
00614 , 
00638 , 
00662 , 
00687 , 
00712 , 
00738 , 
00769 , 
00791 , 
00816 , 
00846 , 

i I T 

Kl,30 

,00010 
,00014 
,00018 
,00022 
,00027 
,00033 
,00039 
,00043 
,00052 
00060 
,00068 
00076 
00065 
00095 
00109 
00115 
00126 
00138 

00150 
00162 
00175 
00189 
00203 
00217 
00232 
00246 
00264 
00280 
00297 
00315 
00333 
00351 
00370 
00390 
00410 
00430 
00451 
00473 
00495 
00517 , 
00540 
00564 , 
00586 , 
00613 
00638 , 
00663 , 
00689 , 
00716 , 
00743 , 
00770 , 
00798 
00827 , 
00656 
00889 
009)5 , 

1 K I A 

K«,40 

,00011 
,00014 
,0U018 
,00023 
,00029 

,00034 
,00041 
,00048 
,00055 
,00063 
,00071 
,00080 
,00090 
,00100 
,00110 
,00122 
,00133 
,001*3 
,00198 
00171 
00185 
00200 ( 

00214 
,00230 
,00246 
,00262 
,00279 
,00297 
00319 
00333 
,00352 
,00372 
,00392 
00413 
00434 
00456 
00478 
00501 
00925 
00546 
00573 
00596 , 
00623 , 
00649 
00676 
00703 , 
00731 , 
00759 , 
00788 , 
00617 , 
00847 
00877 , 
00908 , 
00939 
00971 

AKEA 0A 

E M 

Kl,50 

,00011 
,00015 
,00019 
,00024 
,00030 
,00036 
,00042 
,00049 
,00057 
,00066 
,00074 
,00004 
,00094 
,00104 
.00115 
,00127 
,00139 
,00152 
,00165 
,00179 
00194 
00209 
00224 
,00241 
,00257 
,00275 
,00292 
,00311 
00330 
,00349 
,00369 
00390 
,00411 
,00433 
00455 
00478 
00501 
,00325 
00550 
00675 
00601 
00627 
00694 , 
00681 
00709 
00738 
00767 , 
00796 , 
00826 , 
00857 , 
00888 
00920 
00953 , 
00965 
01019 , 

SECAU 

V M 

K>,60 

,00011 
,00015 
,00020 
,00025 
,00031 
,00037 
,00044 
,00051 
,00059 
,00068 
,00077 
,00087 
,00097 
,00106 
,00120 
,00132 
,00145 
,00138 
,00172 
,00186 
00201 , 
00217 , 
00233 , 
,00230 
,00268 
,00286 
,00304 
,00323 
00343 
,00363 
,00364 
00406 ' 
,00428 
,00460 
00474 , 
00498 
00522 , 
,00547 
00573 , 
00599 , 
00625 , 
00653 , 
00681 , 
00709 , 
00738 , 
00768 , 
00798 , 
00829 , 
00861 , 
00693 , 
00925 , 
00990 , 
00992 , 
01026 , 
01061 , 

30 C0NDUTU S» 

OtíSI K 

Ki,70 

,00012 
,00016 
,00020 
,00026 
,00032 
,00036 
,00045 
,00053 
,00061 
00070 
,00060 
,00090 
,00101 
00112 
00124 
00137 
00150 
00163 
00170 
00193 
00200 
00225 
00241 
00259 
,00277 
00296 
,00315 
,00335 
00355 
00376 
,00398 
00420 
,00443 
00466 
00490 
00515 
00840 
00566 
00593 
00620 
00648 
00676 
00709 
00735 
00765 
00795 
00627 
00699 
00091 
00925 
00956 
00993 
01028 
01063 
01100 

K»,80 

,00012 
,00016 
.00021 
,00026 
.00032 
,00039 
.00047 
.00094 
.00063 
,00072 
.00082 
,00093 
.00104 
.00115 
.00128 
.00141 
.00154 
,00168 
,00183 
.00199 
.00215 
.00232 
.00249 , 
,00267 
,00285 
.00305 
.00325 
,00345 
,00366 
,00388 
,00410 
.00433 
.00457 
.00481 
.00506 
.00531 
,00537 
,00584 
.00612 
,00640 
,00668 
,00697 , 
.00727 , 
,00758 , 
,00789 , 
.00821 , 
,00893 , 
,00886 , 
,00920 , 
,00994 , 
,00969 
,01024 
.01060 
.01097 
.01136 , 

,5027 12 

:M MILÍMETROS 

Ki.90 

,00012 
,00017 
,00021 
,00027 
,00033 
,00040 
,00048 
,00056 
,00065 
,00074 
,00084 
,00095 
,00106 
,00118 
,00131 
00144 
,00158 
00173 
00188 
00204 
00221 
00238 , 
00256 
,00274 
,00293 
,00313 
,00334 
,00353 
,00376 
,00399 
,00422 
,00445 
,00470 
,00495 
00520 
00546 
00573 
,00601 
,00629 
00698 
00667 
00717 
00748 , 
00779 
00811 , 
00844 
00877 , 
00911 , 
00946 , 
00981 , 
01017 
01033 
01091 , 
01128 
01167 , 

KH.O 

,00012 
,00017 
,00022 
,00028 
,00034 
,00041 
,00049 
,00057 
,00066 
,00076 
,00086 
,00097 
,00109 
,00121 
,00134 
,00146 
,00162 
,00177 
,00193 
,00209 
,00226 
00244 , 
00262 , 
,00281 
,00301 
,00321 
,00342 
,00364 
,00386 
,00409 
,00432 
,00497 
,00482 
,00507 
00533 
,00560 
,00560 
,00616 
,00645 
00675 
00705 
00736 i 
00767 , 
00799 
,00833 , 
00866 , 
00900 i 
00935 , 
00970 , 
01006 , 
,01043 
,01061 
01119 , 

ouse , 
01197 , 

K«2,0 

,00015 
,00020 
,00026 
,00033 
,00040 
,00049 
,00056 
,00068 
,00079 
,00090 
,00103 
,00116 
,00130 
,00144 
,00160 
,00176 
,00193 
,00211 
,00230 
,00249 
,00270 
00291 
00313 
,00335 
,00359 
,00383 
,00408 
,00434 
,00461 
,00488 
,00516 
,00545 
,00575 
,00606 
00637 
,00669 
00702 
,00736 
,00771 
008Q6 
00642 
00879 
00917 
00955 
00995 
01035 
01076 
01117 
01160 
01203 
,01247 
,01292 
01336 
01364 
01432 

CETES8 •• 

* VAZÃO • 

• • 

150.80 * 
173,93 • 
201,06 * 
226,20 • 
251.33 • 
276,46 * 
301,59 * 
326,73 • 
351,60 • 
376,99 • 
402,12 • 
427.26 • 
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O0580 . 

00601 
00623 
00645 
00667 
00690 

!•**•»*< 

K«,60 

,00008 
,00010 
00013 
00017 
00O21 
,00025 

,00030 
00035 
00040 
00046 
00052 
00059 , 
00066 
00073 
00081 
00069 
OOOWB , 
00107 
00116 
00126 
00136 
00147 
00158 , 
00169 
001B1 , 
00193 
,00206 
00216 
00232 
00240 
00260 
00274 
0026* 
00304 

00320 
00336 
00353 
00370 , 
00387 , 
00405 
00423 
00441 , 
00460 
00479 
00499 
00519 
00539 
00560 
00561 
00603 
00625 
00648 
00670 
00694 

0071/ 

******* 

,9503 12 

UbS: K tM MILintTWUS 

K«,70 

00008 
,00011 
00014 
00017 
00021 
00026 

,00031 
00036 
00041 
00047 
00054 
00061 
00066 
00076 
00064 
00092 
00101 , 
00110 
00120 
00130 
00141 
00152 
00163 
00175 
00187 , 
00199 
,00212 
,00226 
00240 
00254 , 
0 0 '¿ 6 b 

00283 
00299 
00315 
00331 
00346 
00365 
00362 , 
00400 
00418 
00437 
00456 
00476 
00496 
00516 
0053/ 
00550 
00580 
00602 
O0624 

00647 
00670 
0069 4 
O071B 
00742 

K»,BO 

,00008 

,00011 
O Ü O H 
00018 
00022 
,00026 
,00031 
00037 
00042 
00049 
00055 
00062 
00070 
00078 
00086 
00095 
QU104 
0 0 U 4 
00124 
00134 
00145 
00156 
00168 
00180 
00192 
0O205 
,00219 
,00233 
00247 
00261 
00276 
0O292 
00308 
00324 

00341 
00356 
00376 
00394 
00412 
00431 
00450 
00470 
00490 
00611 
00532 
00 55o 
00575 
0 0 59 7 

00620 
00643 
00666 
OÒ690 
00715 
00739 
00766 

*««****«*•**•< 

K»,90 

,00006 
.00011 
00014 
,00018 
,00022 
,00027 
,00032 
,00038 
,00044 
00050 
,0005/ 
00064 
,00072 
00060 
,00088 
00097 
0010/ , 
00117 
,00127 
00137 
,00149 
,00160 
00172 
,00185 
00198 

,00211 
,00225 
,00239 
00253 
00266 
00284 
,00300 
00316 
00333 
,00350 
00368 
00386 
00404 
00423 
00443 
00463 
00483 
00504 
00525 
,0054b 
,0056a 
00591 
,00614 
00637 
00661 
,00685 
,00/09 
,00734 

,00760 
00786 

» * * * * * * t 

*«t,0 

,00006 
,00011 
00015 
,00019 
,00023 
,00028 
,00033 
,00038 
,00045 
00051 
,00056 
,00065 
00073 
00082 

,00090 
00100 
00109 , 
00119 
,00130 
00141 
,00152 
,00164 
00176 
,00189 
00202 
,00216 
,00230 
,00245 
00260 
00275 
00291 
,00307 
00324 
00341 
,00359 
00377 
,00395 , 
00414 
00434 
00454 
00474 
00495 
00516 
00538 
,00560 
,00582 
00605 
,00629 
00653 
00677 

,00702 
,00727 
,00753 
,00779 
00805 

>*•****< 

K»2,0 

,00010 
,00013 
00017 
00022 
00027 
,00033 
,00039 
,00045 
,00052 
00060 
,00066 
00077 
00.087 
00096 
,00107 
00118 
00129 
00141 
,00154 
00167 
00180 
00194 
00209 
00224 

00240 
,00256 
,00273 
,00290 
00308 
00326 
00345 
,00364 
00384 
00404 
00425 
0044/ 
00469 
00491 
00515 
00538 
00562 
00587 
00612 
00638 
00664 
00691 
00718 
00746 
00775 
00803 

,00B33 
00663 
00893 
00924 
00956 

C E T t S B •• 

* V A Z A Q • 

* * 

265,10 • 
332,62 • 
380,13 » 
«27,65 • 
475,17 • 
522,68 * 
570,20 * 
617,72 * 
665,23 • 
712,79 « 
760,27 * 
807,78 * 
855,30 • 
902,82 • 
950,33 • 
997,65 * 

1048,37 « 
1092.69 * 
1140,40 * 
1187,92 * 
1235,43 • 
1262,95 * 
1330,47 * 
137 7,98 • 
1425.50 • 
1473.02 • 
1520.54 « 
1568,05 » 
1615,57 * 
1663,09 * 
1710,60 » 
1758,12 * 
1805,64 « 
1853,15 * 
1900,67 * 
1948,19 • 

* 1995,70 « 
2043,22 * 
2090.74 * 
2138.25 * 
2185,77 • 
2233,29 # 

2280,60 • 
2328,32 * 
2375,84 * 
2423,36 • 
2470,87 * 
2518,39 • 
2565,91 • 
2613,42' • 
2660,94 « 
2708,46 * 
2755,97 * 
2603,49 • 
2651,01 * 

«****•*•*»****«» 



a i 
01 

•VELO- * 

•(M/S; » 

• ,3o 
• .33 
* ,4y 
• ,4?) 

« ,3c 
• .55 
« .60 
• .6!í 

« .70 
» .75 
* ,60 
» .«5 
* ,!»0 

* .Sí) 
* l.on 
* 1,05 
* 1,10 
« 1.15 
* 1.2o 
* 1.25 

• 1.30 
• 1.35 
• 1.4;.; 
* 1.45 
« 1.5(¡ 
* 1.53 
• 1.60 
« 1.65 
• 1.70 
* 1,75 
* 1.8 0 
« 1.63 
• 1,90 
• l.iS 
* 2,00 
* 2,05 
« 2.1o 
* 2.15 
« 2.2o 
* 2.25 
* 2.30 
* 2, 3D 
« <¡.40 
* 2.45 
• 2,5o 
• 2,55 
* 2.6C, 
* 2,65 
* 2,7o 
• 2,75 
* 2.BC, 
* 2.H5 
* 2.UC 
* 2.95 
* 3,00 

K»,C5 

,00006 , 
,0000b , 
,00010 , 
.00012 , 
.00015 
,00018 
.00021 , 
,00024 
,00028 . 
.00002 , 
, 0 iJ 0 i 6 , 
, 0 0 u 4 0 
,00045 
,00050 
.OCÕ56 
.00060 
,00066 , 
.000/1 
,000/7 
,00 0*3 ( 

,00'IQO , 
.000!./ . 
,0QlC3 
.00111 , 
,0011o 
.00126 
,00133 
,00141 
. 0 015 0 
,00158 
.00167 
.001/6 
,001*5 
.00195 
.00204 
.00214 , 
,00224 , 
.00235 
,00245 
.00256 
.00267 
.00279 
.00290 
,00302 
,00314 
,00326 
.00338 
,00351 
.00364 
,00377 
.00391 
.004C4 
,00418 
,00432 
,00446 

* * 
DlAMfcTRO 

K» ,06 

00006 , 
0000o , 
00010 , 
00012 , 
00015 
0001b 
00021 , 
00025 
0002» 
00032 , 
0003c , 
00041 
00045 
00050 
00055 
00061 
00066 , 
000/2 , 
0007B 
ooces , 
00091 , 
00096 , 
00105 , 
00112 
00120 . 
0012o , 
00136 
00144 
00152 
00161 
0017., 
u017o 
üQlttí* 
001*8 
O02oe 
00218 , 
0022* . 
0023* 
00250 
00261 
002/3 
00284 , 

00296 
00308 

.00320 
00333 
00345-
,00358 
.00372 
,00385 
.0039S, 
,0041.5 
,00427 
,00*41 
,00456 

**• 
DO CUNuUTO 0" 

P £ H U 

i<«.07 

00006 , 
00008 , 
OOOlO i 
00012 , 
00015 
00018 
00021 . 
00023 , 
00029 , 
00033 , 
0 0 03 7 , 
00041 , 
00046 , 
00051 . 
00056 , 
00062 
00067 , 
00073 , 
00079 
00086 . 
00093 , 
0009J , 
00107 , 
00114 , 
00122 , 
00130 , 
0O136 , 
0 0 14 6 , 
00155 , 
00164 , 

00173 , 
00 1«2 , 
00192 
00202 
00212 
0<">222 , 
00233 . 
00243 , 
00255 
00266 , 
00277 , 
002*9 . 
00301 , 
00314 
00326 
00339 
00352 
,00365 
,00379 
,00392 
,00406 
00421 
,00435 
00450 
00465 

K»,08 

00006 , 
00008 , 
00010 , 
00013 , 
00015 , 
00018 , 
00022 , 
00025 , 
00029 , 
00033 , 
00037 , 
00042 , 
0004o , 
00052 . 
0005/ , 
00062 
00068 , 
00074 , 
00080 
00087 . 
000*4 , 
00101 . 
00108 , 
00116 , 
00123 , 
00131 , 
00140 , 
00148 , 
C0157 , 
00166 , 
00175 
001*5 , 
001 ib 
00205 
00216 
00226 . 
00236 , 
00247 . 
0Ü259 , 
00270 , 
002S2 , 
00294 , 
00306 , 
00319 
00332 
00345 
00358 
,00371 
,0038b 
,00399 
,00413 
,00428 
,00443 
,00458 
00473 

A 0 t 

n«,09 

OOOOó , 
00008 , 
00010 , 
00013 , 
00015 
00018 
00022 , 
00025 , 
00029 , 
00033 , 
00038 , 
00042 , 
00047 , 
00052 , 
00057 , 
00063 
00069 , 
00075 . 
00081 
00088 , 
00095 , 
00102 , 
00110 , 
00117 , 
00125 , 
00133 , 
00142 
00150 
00159 , 
OOl'Jd , 
001/8 
00188 
00198 
00208 
00218 
00229 , 
00240 , 
00251 , 
00263 , 
002/4 , 
00286 , 
00299 , 
00311 , 
00324 
0033/ 
00350 
00364 
,003/7 
,00391 
,00406 
,00420 
00435 
,00450 
00465 
00481 

1150. 

C A K 

K.,10 

00006 , 
00008 , 
00010 , 
00013 , 
00016 , 
00019 , 
00022 , 
00026 , 
00029 , 
00034 , 
00 0 36 , 
00043 , 
00047 , 
00053 , 
00058 , 
00064 
00070 , 
00076 , 
00C82 , 
00089 , 
00096 , 
00103 , 
00111 , 
00119 , 
"0127 , 
00135 , 
00144 , 
00152 , 
OOlfll , 
00171 , 
00180 , 
00190 , 
00200 
00211 , 
00221 , 
00232 , 
00243 , 
00255 , 
00266 , 
O0278 , 
C0290 , 
00303 . 
00316 , 
00329 
00342 
00355 
00369 
,00383 
,00397 
,004 1? 
,00427 
,00442 
,0045/ 
,00472 
00488 

,MM) 

G A U 

*»,20 

00006 , 
00008 , 
00011 , 
00014 , 
00017 , 
00020 , 
00024 , 
00028 , 
00032 , 
00036 , 
00041 , 
00046 , 
00052 , 
00057 , 
00063 , 
00070 , 
00076 , 
00083 . 
00090 , 
00098 , 
00106 , 
00114 , 
00122 , 
00131 . 
00140 , 
00149 , 
00159 , 
00168 , 
00179 , 
00189 , 
00200 , 
O0211 . 
00222 
00234 , 
00246 , 
00256 , 
00270 , 
00283 , 
00296 , 
00310 , 
00323 , 
00337 , 
00352 , 
00366 
00381 
00396 
00412 
,00426 
,00444 
,00460 
,00477 
,00494 
,00511 
,00529 
00546 

AKCA OA 

N I T A K I A 

K»,30 

00007 
00009 , 
00011 , 
00014 , 
00018 
00021 , 
00025 , 
00029 , 
00034 , 
00038 , 
00044 , 
00049 , 
00055 , 
00061 , 
00067 , 
00074 
00081 , 
00089 , 
00096 
00105 , 
00113 , 
00122 , 
00131 , 
00140 , 
00150 , 
00160 , 
00170 , 
00181 , 
00191 , 
00203 , 
00214 , 
00226 , 
00239 
00251 
00264 
00277 , 
00291 , 
00305 , 
00319 , 
00333 , 
00348 , 
00363 , 
00379 , 
00394 
00410 
00427 
00444 
,00461 
,00478 
,00496 
,00514 
,00532 
,00551 
00570 
00389 

Ke,40 

00007 , 
00009 , 
00012 , 
00013 , 
00018 , 
00022 , 
00026 , 
00031 , 
00033 , 
00040 , 
00046 , 
00052 , 
00058 , 
00064 , 
00071 , 
00078 , 
00086 , 
00093 , 
00102 , 
00110 , 
00119 , 
00128 , 
00138 , 
00148 , 
00158 , 
00168 , 
00179 , 
00191 , 
00202 , 
00214 , 
00226 , 
00239 , 
00252 , 
00265 , 
00279 , 
00293 , 
00307 , 
00322 , 
00337 , 
00352 , 
00368 , 
00364 , 
00400 , 
00417 
00434 
004b2 
00469 
,00487 
,00506 
,00525 
,00544 
,00563 
,00363 
,00603 
,00624 

secAU oo C U N O U T O s« 

t n M / M 

K»,30 

00007 , 
00009 , 
00012 , 
00015 , 
00019 , 
00023 , 
00027 , 
00032 , 
00037 , 
00042 , 
00048 , 
00054 , 
00060 , 
00067 , 
00074 , 
00081 , 
00089 , 
00096 , 
00106 , 
00115 , 
00124 , 
00134 , 
00144 , 
00134 , 
00165 . 
00176 . 
00167 , 
00199 , 
00211 , 
00224 , 
00237 , 
00250 , 
00264 , 
00277 , 
00292 , 
00306 , 
00321 , 
00337 , 
00333 , 
00369 , 
00383 , 
00402 , 
00419 , 
00437 , 
00454 
00473 
00491 
,00510 
,00530 
,00549 
,00569 
,00590 
,00611 
,00632 
,00653 

K«,60 

00007 , 
00010 , 
00013 , 
00016 , 
00020 , 
00024 , 
00028 , 
00033 , 
00036 , 
00043 , 
00049 , 
00056 , 
00062 , 
00069 , 
00077 , 
00084 , 
00093 . 
00101 , 
0011O , 
00119 , 
00129 , 
00139 , 
00149 , 
00160 , 
00171 , 
00183 , 
00195 , 
00207 , 
00219 , 
00232 , 
00246 , 
00260 , 
00274 
00268 
00303 
00318 , 
00334 , 
00350 . 
00366 , 
00383 , 
00400 , 
00418 , 
00436 , 
00454 
004/2 
00491 
00511 
,00531 
,00551 
,00571 
,00592 
,00613 
,00635 
,00657 
,00679 

,0367 M2 

OBSt K EM MILIMÉ.TKOS 

Ki.70 

00007 , 
00010 , 
00013 , 
00016 , 
00020 , 
00024 , 
00029 , 
00034 , 
00039 , 
00045 , 
00031 , 
00037 , 
00064 , 
00072 , 
00079 , 
00087 , 
00096 , 
00104 , 
00114 , 
00123 , 
00133 , 
00144 , 
00134 , 
00165 , 
00177 , 
00189 , 
00201 , 
00214 , 
00227 , 
00240 , 
00254 , 
00266 , 
00283 , 
00298 , 
00313 , 
00329 , 
00345 , 
O0362 , 
00379 , 
00396 . 
00414 , 
00432 , 
00450 , 
00469 , 
00489 
00508 
00528 
,00549 
,00569 
,00391 
,00612 
,00634 
,00657 
,00679 
,00703 

K»,80 

00008 

oooto 
00013 
00017 
00021 
00023 
00030 
00033 
00040 
00046 
00052 
00039 
00066 
00074 
00081 , 
00090 
00096 , 
00107 , 
00117 
00127 , 
00137 , 
00146 , 
00159 
00170 , 
00182 , 
00194 , 
00207 
00220 
00234 
00247 , 
00262 
00276 
00291 
00307 
00323 
00339 , 
00336 
00373 
00390 
00408 , 
00426 , 
00443 
00464 
00483 
00303 
00524 
00544 
,00365 
,00587 
,00609 
,00631 
,00654 
,00677 
,00700 
,00724 

M . 9 0 

00006 , 
00011 , 
00014 , 
00017 , 
00021 , 
00026 , 
00030 , 
00036 , 
00041 , 
00047 , 
00034 , 
00061 , 
00068 , 
00073 , 
00084 , 
00092 , 
00101 , 
00110 , 
00120 , 
00130 , 
00141 . 
00132 , 
00163 , 
00173 , 
00187 , 
00200 , 
00213 , 
00226 , 
00240 , 
00254 , 
00269 , 
00284 , 
,00209 , 
00315 , 
00331 , 
00348 , 
00365 , 
00383 , 
00401 , 
00419 , 
00438 , 
00457 , 
00477 , 
,00497 
,00317 
00338 
,00559 
,00581 
,00603 
,00625 
,00648 
,00671 
,00693 
,00719 
,00744 

K»1,0 

00008 
OOOll 
00014 
00018 
00022 
00026 
00031 
00036 
00042 
00048 , 
00055 , 
00062 
00069 
00077 
00086 , 
00094 
00103 , 
00113 , 
00123 , 
00133 , 
00144 , 
00155 , 
00167 , 
00179 , 
00192 , 
00204 , 
00218 , 
00232 , 
00246 , 
00260 , 
00275 
00291 
00307 
00323 
0034Q 
00337 , 
00374 , 
00392 , 
00411 , 
00429 , 
00449 , 
00468 , 
00488 , 
00509 
00330 
00551 
00573 
,00595 
,00618 
,00641 
,00664 
,00688 
,00712 
,00737 
,00762 

K«2,0 

00009 
00013 
00016 
00021 
00025 
00031 
00037 
00043 
00030 
00037 
00065 
00073 
00062 
00091 
00101 
00111 
00122 
00133 
00145 
00157 
00170 
00184 
00197 
00212 
00227 
00242 
00258 
00274 
00291 
00308 
00326 
00344 
00363 
00382 
00402 
00423 
00443 
00465 
00486 
00509 
00332 
00555 
00379 
00603 
O0628 
00653 
00679 
,00705 
,00732 
,00760 
,00787 
,00816 
,00845 
,00874 
,00904 

LtitSfc) •* 

• V A Z A O • 
* f i / * 1 * 
• IL/9J • 

» • 

311,61 * 
363.34 * 
415,48 • 
467,41 • 
519,33 » 
571.28 * 
623,21 • 
675,15 * 
727,08 • 
779,02 * 
630,93 • 
862,89 * 
934,82 • 
686,76 • 
1038,69 • 
1090,63 * 
1142,56 • 
1194,49 * 
1246,43 • 
1298,36 * 
1350,30 • 
1402,23 • 
1454.17 * 
1506,10 * 
1536,04 • 
1609,97 • 
1661,91 * 
1713,64 o 
1763,78 * 
1817,71 • 
1869,65 * 
1921,58 • 
1973,52 * 
2023,43 * 
20/7,39 • 
2129,32 • 
2161,23 « 
2233.10 » 
2285,12 * 
2337,06 » 
23.88,99 • 
2440,93 * 
2492,86 * 
2544,80 • 
2596,73 * 
2648,67 » 
2700,60 » 
2752,54 * 
2804,47 » 
2836,41 * 
2908,34 * 
2960,28 • 
3012,21 • 
3064,13 • 
3116.08 * 



CXI 

en 

A********************************************************* 

•VÊLU" • 
•CIüAoE* 

• C / S ) • 

. ,30 

. ,35 
• .40 
• ,45 
. ,50 
* .55 
« ,60 
« ,65 
* .70 
• .75 
. .80 
* .85 
» .90 
• .95 
• 1.00 
• 1,05 
* 1-10 
• 1.15 
• 1,20 
» 1,25 
« 1,30 
• 1.35 
« 1,40 
• 1,45 
* 1.60 
• 1,65 
• 1.60 
* 1,65 
* 1,70 
. 1,75 
• 1.80 
* 1.85 
• i.í.0 
• 1.95 
* 2,00 
* 2,05 
» 2.10 
» 2.15 
« 2.2C 
« 2,25 
• 2,30 
• 2.35 
* 2.40 
* 2.45 
• 2.30 
» 2.55 
* 2,60 
• 2,65 
• 2.70 
* 2,75 
* 2,80 
* 2,bb 
• 2,90 
« 2,95 
• 3,00 

M , 0 5 

,0000b 
.00007 
.00009 
.00012 
.00014 
.00017 

,00020 
,00023 
,00027 
.00030 
,00034 
.00038 
,00043 
,00047 
,0005* , 
,00057 , 
.00062 , 
,0006» 
,00073 , 

,ooo7s , 
,00085 
,00092 , 
,0009» , 
,00105 , 
.00112 , 
.00119 , 
.00127 
.00135 
.00142 , 
,00151 , 
,00159 ', 
,00167 , 
.001/6 , 
,00185 , 
,00194 , 
,00¿C4 , 
.00213 
.00223 
.00233 
,00244 , 
.00254 , 
,00283 , 
,1)0276 , 
,002b7 . 
.00298 . 
,1)0310 , 
,00322 , 
,00334 , 
,00346 , 
,00359 , 

.00371 , 

.00384 . 

.00397 , 

.00411 , 
,00424 

UlAMfcTHU 

<«,06 

,00006 
,00007 
,00009 
,00012 
,00014 
,00017 
00020 
00023 
0002/ 
00031 
00035 
00039 
00043 
00048 
00053 
00058 
00083 , 
000b» 
00074 

00081 
0008/ . 
00093 
00100 , 
00107 
00114 , 
00121 , 
0012* 
00137 
00145 
0015J , 
00162 . 
00170 , 
0017V , 
0018S , 
00198 , 
00200 , 
0021/ 
0022» 
0023» 
0024» 
00259 

0027U , 
00281 , 
00293 , 
00304 , 
00316 , 
0032» , 
00341 , 

00353 , 
00366 , 
00379 , 
00392 , 
00406 , 
00420 , 
00434 

*a,C7 

,00006 
,00007 
,00010 
,00012 
,00014 
,00017 
00020 
00024 
000?7 
00031 
00035 
000.S9 
00044 " 
00048 

00053 
00059 
00064 , 
00070 
00076 
00082 
00088 
00095 

00101 . 
00108 
00116 , 
00123 , 
0013i_ 
00139 
00147" 
00156 , 
00164 , 
00173 
00182 
00 192 
00201 , 
00211 , 
00221 
00232 
00242 
00253 
00264 , 
00275 . 
00286 , 
00298 . 
00310 . 
00322 , 
00333 , 
00347 , 

00360 , 
00373 , 
00386 , 
00400 , 
00414 , 
00428 , 
00442 

UÜ CUN 

' t i) D 

K«,08 

.00006 
,00007 

,00010 
,00012 
,00015 
,00017 

00021 
00024 

00027 
00031 
00035 
00040 
00044 
00049 
00054 
00059 
ü 0 0 6 5 

00071 

OO076 
00083 
00089 
OOOVb 
00103 
00110 
00117 
00125 
00133 
00141 
00149 
00158 
00167 
0 0176 
(.10115 
00195 
00204 
00215 
00225 
00235 
00246 
00257 _, 
00266 
00280 
00291 , 
O0303 , 
00315 , 
00328 , 
00340 , 
00353 
00366 
00380 
00393 
0040/ 
00421 
00435 
00450 

UUTO D« 

A ü t 

K«,09 

.00006 
,00008 
.00010 
,00012 
,00015 
,00018 

.00021 
00024 
,00028 
,00032 
,00036 
,00040 
,00045 
00050 
00055 
00060 
00066 
0007 1 
000/7 
00084 
00090 
00097 
00104 

00111 
00119 
00127 
00135 
00143 
00151 
00160 
001b9 
0017B 
00188 
00198 
00207 
,00218 
00228 
00239 
00260 
00261 
00272 
0U264 , 
00296 , 
00308 , 
0O32O , 
00333 , 
00346 , 
00359 , 
00372 
00386 
00400 
00414 
00428 , 
00442 
00457 

1200. 

C A ri 

*«,10 

,00006 
,00008 
.00010 
.00012 
,00015 
,0001» 
,00021 
00024 
,0002» 
,00032 
,00036 
,00040 
¡00045 
00050 
00055 
00061 
OOufih 
O0072 
00078 

00085 
00091 
00098 
00105 
00113 
00120 
00128 
00136 
,00143 
00153 
00162 
00171 
00181 
00190 
00200 
00210 
,00221 
00231 
,0024? 

,00253 
00265 
00276 
0028» , 
00300 , 
00312 , 
00325 . 
00.130 , 
00351 , 
00364 , 
00378 , 
00391 
00406 
00420 
00434 , 
00449 
00464 

(Ml*) 

6 A U 

K»,20 

,00006 
,00008 
.00010 
.00013 
,00016 
.00019 

,00022 
00026 , 
,00030 
,00034 , 
00039 , 
,00044 , 
,00049 , 
00054 , 
00060 , 
00066 , 
00072 , 
00079 
0OOH6 , 
00093 , 
00100 , 
00108 , 
00116 , 
00124 , 
00133; , 
00142 , 
,00151 , 
00160 , 
00170 , 
00180 , 
00190 , 
00200 , 
00211 , 
00222 , 
00233 , 
,00245 , 
,00257 , 
00269 , 
00282 , 
00294 , 
00307 , 
00321 , 
00334 , 
00348 , 
00362- , 
00377 ; 
00391 , 
00406 , 
00422 , 
004J7 , 
00453 , 
00469 , 
00486 , 
00902 , 
00319 , 

no»«»••»»«•«»»»««»•««*»««•»«*»«*«««*«•««««**»»»«»«.*»»**»«»««« 

N I T 

K«,30 

,00006 
,00008 
,00011 
00014 
00017 
00020 
00024 
00028 
00032 
00037 
00041 
00047 
00052 
00058 
00064 

00071 
0007/ 
OÜ084 
00092 
00099 
00107 
00115 
00124 
00133 
00142 
00152 
00161 
00171 

00182 
00193 
00204 
00215 
00227 
00238 
00251 
00263 
00276 
00289 
00303 
00316 
00331 
00345 , 
00360 , 
00375 , 
00390 , 
00405 , 
00421 , 
00438 
00454 
00471 
00488 
00505 
00523 , 
00541 , 
00560 

A * I A 

K..4Q 

,00006 
,00009 
.00011 
,00014 
,00017 
,00021 
,00025 
00029 

,00033 
,00038 
,00043 
,00049 
,00055 
00061 
00067 
00074 
0O081 
00089 
00096 

00105 
00113 
00122 
00 1,M 

00140 
00150 
00160 
00170 
00181 
00192 
00203 
00215 
00227 
00239 
00252 
00265 
,00278 
00292 
00306 

00320 
00335 
00349 
00365 , 
00380 , 
00396 , 
00412 , 
00429 , 
00446 , 
00463 , 
00460 , 
00498 
00316 , 
00333 
00564 , 
00373 , 
00392 

AFifcA UA 

t M 

K»,30 

,00007 
,00009 

,00012 
,00015 
,00018 
,00022 
00026 
00030 
,00035 
,00040 
00045 
,00051 
00057 
,00063 
00070 
0Ú077 
00085 
00093 
00101 
00109 
00116 
00127 
00137 
00146 
00157 
00167 
00178 
00189 
00201 
00213 
00225 
00237 
00250 
00263 
00277 
00291 
00305 
00320 
00333 
00350 
00366 
00382 , 
00398 , 
00413 , 
00431 , 
00449 , 
00466 , 
00484 , 
00503 , 
00322 
00341 
00360 

ooseo , 
00600 , 
00620 

SECAQ 

V h 

K«,60 

,00007 
,00009 
,00012 
,00015 
,00019 
,00022 
00027 
O00J1 
,00036 
00041 
00047 
00053 
,00059 
00066 
00073 
00080 
00088 
0009b 
00104 
00113 

00122 
00132 
00142 
00152 
00163 
00173 
001»5 
00196 
00208 
00221 
00233 
00246 
00260 
00274 
0028» 
,00302 
00317 
00332 
00348 
00364 
00360 
00396 , 
00413 , 
00431 , 
00448 , 
00466 , 
00485 , 
00504 , 

00523 , 
00342 , 
00562 
00382 , 
00603 , 
00623 , 
00643 

3D CONÜUTU S» 1.1310 i2 

ObSJ K fcM MILlhtTRUS 

K«,70 

,00007 
,00010 
,00012 
,00016 
,00019 
,00023 
,00027 
00032 
,00037 
,00043 
,00048 
,00054 
,00061 
00068 
00075 
00083 
00091 
00099 
00108 

00117 
00126 
00136 
00146 
00157 
00168 
00179. 

00191 
,00203 
00215 
00226 
00241 
00255 
00269 
00283 
00297 
,00312 
00328 
,00343 
00359 
,00376 
00393 
00410 , 
00427 , 
00445 , 
00464 , 
00482 , 
00501 , 
00521 , 

00540 
00361 
00381 
00602 
00623 , 
00645 , 
00667 

K«,80 

,00007 
,00010 
,00013 
,00016 
,00020 
,00024 
,00028 
,00033 
,00036 
,00044 
,00050 
,00056 
,00063 
,00070 
,00077 
,00085 
00093 
00102 
00111 

00120 
00130 
00140 
00151 
00162 
00173 
00184 
,0019b 
,00209 
00222 
00233 
00248 
00262 
,00277 

00291 
00306 

,00322 
,00338 
00334 
,00370 
,00387 
00403 
00422 , 
00440 , 
00459 , 
00478 , 
00497 , 
00516 , 
00536 , 
00557 
00578 
00599 
00620 
00642 , 
00664 
00687 

Kt,90 

,00007 
,00010 
,00013 
,00016 
,00020 
,00024 
,00029 
00034 
,00039 
,00045 
,00051 
,00057 
,00064 
,00072 
00079 
00087 
0009b 

00105 
00114 

00123 
00133 
00144 
00155 
00166 
00177 
00189 
,00202 
,00214 
00228 
00241 
00255 
00269 
,00284 
00299 
00314 

,00330 
,00347 
,00363 
,00360 
,00398 
00415 
00434 , 
00452 , 
00471 , 
00491 , 
00510 , 
00330 , 
00551 , 
00372 , 
00593 
00615 
00637 
00639 , 
00682 , 
00706 

K«1,0 

,00008 
,00010 
,00013 
,00017 
,00021 
,00025 
,00030 
,00035 
,00040 
,00046 
,00052 
,00059 
,00066 
,00073 
,00081 
,00069 
00098 
00107 
0.0 1 1 7 

00126 
00137 
00147 
00158 
00170 
00182 
00194 
,00207 
,00220 
00233 
00247 
0026! 
00276 
,00291 
00306 
00322 
,00338 
,00355 
,00372 
00390 
00407 
00426 
00444 
00463 , 
00483 , 
00503 , 
00323 , 
00543 , 
00564 , 
00366 
00608 
00630 
00653 
00676 , 
00699 , 
00723 

K«2,0 

,00009 

,00012 
,00015 
,00020 
,00024 
,00029 
,00035 
,00041 
,00047 
,00054 
,00061 
,00069 
,00078 
,00086 
,00096 
,00105 
001 16 
00126 

0013» 
00149 
00161 
00174 

00187 
00201 
00215 
00229 
,00244 

,00260 
00276 
00292 
,00309 
,00326 
,00344 
,00362 
00381 
,00400 
,00420 
,00440 
,00461 
,00482 
00504 
00526 
00349 
00572 
00595 
00619 
00644 
00669 

00694 
00720 
00746 
00773 
00800 
00828 
00857 

CETtSB *» 

• VAZÃO * 
* Cl/S) • 
• • 

339,29 • 
395,84 • 
452,39 • 
508,94 • 
565,49 • 
622,04 • 
678,58 * 
735,13 * 
79J.68 • 
848,23 * 
904.78 * 
961,33 * 

1017,88 • 
1074,43 » 
1130,97 * 
1187.52 • 
1244,07 • 
1300,62 * 
1357,17 * 

1413,72 • 
1470.27 * 
1526,82 • 
1583.37 * 
1639,92 • 
1696,46 « 
1753,01 » 
1809,56 » 
1666,11 • 
1922,66 • 
1979,21 * 
2035,76 « 
2092,31 * 
2148,86 • 
2203,41 • 
2261.95 * 
2318.30 * 
2373,03 « 
2431,60 • 
2488,13 • 
2544.70 * 
2601,25 * 
2637,80 « 
2714,35 • 
2770,90 » 
2827,45 * 
2883,99 * 
2940,54 • 
2997,09 • 
3053,64 • 
3110,19 • 
3166,74 * 
3223,20 • 
3279,84 • 
3336.39 * 
3392,93 * 



en 

**tttt***tt*«***ikft***ik******tt*****ik*»*******fb**********«tt*****i»*******M**iib*****»***«**«****A**«»*«***** *'* tt****)k******ik*i****** 

•VELO- * 
•CIDADE* 
*(M/S) * 

* ,3o' 
• ,3b 
* .40 
* .43 
• ,50 
• .35 
• ,60 
• ,63 
* ,70 
. ,73 
* ,80 
• ,83 
* ,90 
• ,93 
• i,00 
• 1,05 
* 1.10 

* 1.1» 
« 1,20 
• 1,29 
• 1.30 
* 1,35 
* 1,40 
« 1,43 
« 1,60 
* 1,33 
* 1.60 
» 1,63 
* 1,70 
• 1,73 
* 1,80 
• 1,83 
* 1,90 
« 1.83 
* 2,00 
• 2,03 
• 2,10 
• 2.13 
• 2,20 
* 2,23 
» 2,30 
• 2,33 

• 2,40 
* 2,43 
• 2.30 
• 2,53 
• 2.60 
• 2,63 
• 2,70 
* «,73 

• 2,80 
* 2,8b 
* 2.90 
• 2.63 
* 3.00 

««,03 

,00003 
,00007 

,0000» 
.00011 
,00013 
,00013 
.00016 
.00021 
.00024 
,00028 
.00031 
,00093 
,00099 
,00043 
,00047 
,00052 
,00057 
,00002 
,00067 

,00072 
,00078 
.00084 
,00090 
,00096 
,00102 
,00109 
,00115 
,00122 
,00130 
,00137 
,00145 
.00132 
,00160 
,00169 
.00177 
.00185 

,00194 
.00203 
,00212 
,00222 
,00231 
,00241 

,00231 
.00261 
,00272 
,00282 
.00293 
.00204 
,00315 
.00326 
,00338 
,00350 
,00302 
,00374 
,00386 

**************** 

DIAMtTRO 

Ka,00 

.00005 

.0000/ 
,0000» 
.00011 
.00013 
,00016 
,00018 
,00021 
,0002 4 
,00028 
.00031 
,00033 
,0003» 
,00044 
,00048 
,00033 
,00037 
,00063 
,00068 

,00073 
,00079 
.00083 
,00091 

.00097 
,00104 
,00110 
,00117 
,00124 

.00132 
,00139 
,00147 
,00155 
,00163 
,00172 
,00180 
,00189 
,00198 
.00207 
,00216 
.00226 
,00236 
,00246 
,00236 
.00266 
,00277 
,00288 
,0029» 
,00310 
.00322 
,00333 
,00345 
,00.157 
,0036» 
,0008? 
,00394 

**•*••• 

K»,07 

,00005 
,00007 
,0000» 
,00011 
,00013 
.00016 
.00018 
,00021 
,00023 
.00028 
.00032 
.00036 
,00040 
.00044 
,00049 
,00053 
.00058 
,00063 
,00069 
,00074 
.00080 
,00086 

.00092 

.00099 

.00105 

.00112 
,0011» 
.00126 
.00134 
.00142 
,00149 
,00158 
,00166 
.00174 
,00183 
.00192 
,00201 
,00211 
.00220 
,00230 
,00240 
,00250 
,00261 
.00271 
.00282 
.00293 
,00304 
,00316 
.00328 
,00339 
.00352 
,003<S4 
,00376 
,0038» 
,00402 

******* 

DO CUNOUTÜ D» 

P fc H 0 

K*,08 

,00003 , 
.00007 , 
.0000» , 
,00011 . 
,00013 , 
,00016 , 
.00019 , 
,00022 , 

,0U02b , 
,00026 , 
,00032 . 
,00036 , 
,00040 , 
,0004b 
,0004!, 
,0005* , 
,000b» , 
,000r>4 

,00070 , 
,0007b , 
,00061 
,00087 
,00093 
,00100 
,00107 
,00114 
.00121 
.00128 , 
,00136 
,00144 

.00132 
,00160 
,00168 
,00177 , 
,00186 
,0019b 
,00204 
.00214 
,00224 
,00234 
,00244 
,00234 
.00263 
.00276 
,00287 
,00298 
,00310 
.00321 
.00333 
,00343 
,00356 
.00370 
,00363 
,00396 
,00409 

******* 

A u t 

K»,09 

00003 
00007 
00009 
00011 
00013 
00016 

0001» 
00022 
00025 
0O029 
00032 
00036 
00041 
00045 
00050 
0003b 
00060 
0006b 
00070 
00076 
00082 
,OOObS 
0009b 

00101 
00108 

00113 
00123 
001 JO 
0013B 
00146 
,00134 

00162 
00171 
00180 
,00189 
,00198 
00207 
,00217 
,00227 
,00237 
00248 
,00256 
,0026» 
,00260 
,00291 
,00303 
,00314 
,00326 
,00338 
,00331 
,00363 
,003/6 
,00389 

,00402 
,00416 

>»•«•»» 

1300, 

C A H 

*«.10 

,0000b 
,00007 
.0000» 
,00011 
.00013 
,00016 
.00019 
,00022 
.00023 
,00029 
.00033 
.00037 
,00041 
,00045 
.00050 
,00055 
,00060 
,00066 
.00071 
.00077 
.00083 
.0008» 
,00096 
.00103 
,00109 
,00117 
.00124 

.00132 

.00140 

.00148 
,00156 
.00164 
,00173 
,00182 
.00191 
.00201 
.00210 
,00220 
,00230 
,00241 
,00251 
.00262 
.00273 
,00284 
.00293 
,00307 
.00319 

.00331 
,0034o 
,00356 

,00369 
,00082 
,00393 
,00406 
,00422 

******* 

(Mh) 

S A U 

K«,20 

.00005 
,00007 
,00009 
.00012 
.00014 

.00017 

.00020 

.00024 

.00027 
,00031 
,00035 
.00040 
.00045 
.00049 
,00035 

,00060 
,00066 
,00072 
,00078 
.00084 
,00091 
.00098 
,00105 
.00113 
,00121 
,00129 
,00137 
,0014b 
.00154 
,00163 

,00172 
,00182 
,00192 
,00202 
.00212 
.00223 
.00233 
,00244 
,00256 
,00267 
,00279 

,00291 
,00304 
.00316 
,00329 
,00342 
,00336 
,00369 
,00363 
.00397 

.00412 
,00426 
,00441 
,00436 
,00472 

******* 

N I T 

*«.30 

.00006 
,0000o 
.00010 
,00012 
.00015 
.00018 
.00021 
.00025 
,00029 
.00033 
,00038 
.00042 
,00047 
.00053 
,00o5e 
.00064 
.00070 
,00077 
,0008o 

.00090 

.00097 
,0010b 
.00113 
.00121 
,0012» 
.00138 
.00147 

.00156 

.00163 
,0017b 
,00163 
,00195 
.00206 
,00216 
.00228 
,00239 
.00231 
,00i>63 
,0027b 
,0028/ 

,00300 
.00313 
.00326 
.00340 
,00354 
,00368 
,00383 
.003»/ 
.00412 
.00428 

,00443 
,00459 
,0047b 
,00491 
,00308 

»****»» 

A K I A 

*»,40 

,00006 
,00008 
,00010 
,00013 
,QO01« 
,00019 
,00022 
,00026 
.00030 
.00035 
,0003g 
,00044 
.00050 
.00055 
,00061 
.00007 
.000/4 
.00081 
,00088 
,00095 
,00103 
.00110 
,00119 
.00127 
,00136 
,0014b 
.00135 
,00164 
.00174 
,00184 
,0úl»5 
,00206 
.00217 
.00229 
.00240 
,00232 
,00265 
,00277 
,002»0 
,00304 
.00317 
,00331 
,00345 
,00359 
,003/4 
,00389 
,00404 
.00420 
,00436 
.00432 
.00469 
,00485 
.00502 
,00520 
,00537 

••**••* 

ASfcA 0* 

t « 

K*,50 

.OUOOO 
, 0 0 0 0 B 

.90011 
,00013 
,00016 
.00020 
.00023 
,00027 
,00032 
,00036 
,00041 
,0004o 
,00052 
,ü0u58 
,00064 
.00070 
.00077 
,00084 
,00091 

.0009» 
,00107 
,001 Ib 
.00124 
.00133 
.00142 
,001b¿ 
,00161 
.1-0172 
.00182 
,001»3 
,00204 
,00213 
,00227 
,00239 
,00251 
.00264 
.00277 
,0026o 
,00304 
,00317 
,00332 
,00340 
,00361 
.00370 
,00391 
,00407 
,00423 
,0043» 
,00430 
,00473 
,00490 
,00508 
,00520 
,00544 
,00562 

•**•*•« 

SLCA.'J 

i/M 

Ks.00 

.ooooe 
,00008 

.00011 
,00014 
,00017 
,00020 
.00024 
,0uu¿a 
.00033 
,00037 
,00043 
,0004d 
,00054 
,00060 
,00066 
,000/3 
,00080 
,0O0d7 
,00093 
.00103 

.00111 
,00120 
,00129 
,00138 
.00147 
,00157. 
,0Olo7 
,00178 
,0018» 
.00200 
,00212 
,00223 
,00236 
.00246 
.00261 
,00274 
,00287 
,00301 
,00315 

,00330 
.0C344 
.0035» 
.00375 
,003*1 

,00407 
,00423 
,00440 
,00457 
,00474 
.00492 

,005o» 
,00528 
,00546 
,Oobob 
,00584 
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K«.7o 

, OOOuo , 
.00009 , 
.000 11 , 
.00014 , 
.0001/ , 
.00021 . 
,00025 . 
.00029 , 
,00034 , 
,0003» , 
.00044 , 
,00049 , 
,0005b , 
.00062 , 
,0006ti 
,0007o , 
, 0 0 0 rt 2 , 

,ooo»o , 
,00096 , 
.00106 , 
.00113 , 
.00123 , 
.00133 , 
.00142 , 
.00152 , 
.00162 , 
,00173 , 
.00184 , 
,0019b , 
,00207 , 
,00219 , 
,00231 , 
,00243 , 
,00256 , 
,00270 , 
,00283 
.0029/ 
.0031l 
,0032o 
,00341 
,0035b 
,00372 
,00387 
,00404 
,00420 
,0043/ 
,00454 
,00472 
,00490 
,00508 

,00527 
,00540 
,0056b 
.00584 
,00604 

K »,«0 

00007 
000o9 
00C1? 
00014 
00016 
00021 
00026 
00030 
00035 
OU040 
0004b 
0O051 
00057 
00003 
OCiO/0 
00077 
OU085 
00092 
00101 
0O10» 
00118 
00127 
00137 
00146 
00157 
00167 
00178 
00189 
00201 
00213 
00225 
00238 
00291 
00264 
00278 
00292 
00306 
00321 
00336 
00351 
00307 

,00363 
,00399 
,00416 
,00433 
,00430 
, 0 0 M 6 8 

,00486 

,00503 
,00523 
,00542 
,00362 
,00582 
,00602 
,00622 

•****•*«*****« 

1,32732t ->•.«» 

tfi MlLl.-itTHoS 

K*,90 

,0000/ , 
,00009 , 
.00012 , 
.00015 , 
,00018 , 

.00022 , 
,00u2o , 
.00031 , 
.00035 , 
.00041 , 
.00040 , 
.00052 . 
,0003» , 
,0006b 
,00072 
.00079 , 
,00087 , 
,0009b , 
,00103 , 
.00112 , 
.00121 , 
,00130 , 
.00140 , 
.00150 , 
.00161 , 
.00172 , 
.00183 , 
.00194 , 
.00200 , 
.00216 , 

,00231 , 
,00244 , 
,00257 , 
.00271 , 
,0028b , 
,00299 , 
,00314 
,00329 , 
,00344 
,00360 
,00376 
,00393 
,00410 
,00427 
,00444 
,00462 
,00481 
,00499 
,00518 
,00537 
.00557--
,00577 
,00597 
,00618 
,00639 

**1.0 

00007 , 
O00O9 , 
OO012 , 
0001S , 
0001» , 
000^3 , 
00027 , 
00031 , 
00030 , 
00042 , 
0 u 0 4 7 , 

0 0 0 b 3 , 

OOOOO , 
00066 , 
00074 , 
00081 , 
000o9 , 
00097 , 
00 106 , 
0O114 , 
00124 , 
00133 , 
00143 , 
00154 , 
00105 . 
00176 , 
00187 , 
00199 , 

00211 , 
00224 , 
00237 , 
00250 , 
00263 , 
00277 , 
00292 , 
00306 
00322 
00337 , 
00353 
00369 , 

00385 
,00402 
,00420 
,00437 
,00455 
,00474 
,00492 
,00311 
,00531 
,00650 
,00571 
,00591 
,00612 
,00633 
,00635 

* * • * * • * • • * * • • » 

>\»2,0 

00006 
00011 
00014 

Ü001B 
00022 
00026 
00031 
00037 
00043 
0004» 
00055 
00063 
00070 
0007b 
00087 

00095 
00105 
001 14 
00124 
00135 
00146 
00157 
00169 
00181 
00194 
00207 
00221 
00235 
00249 
00264 
00279 
00295 
0 0 3 U 
00328 
00345 
00362 
00380 
00396 
00417 
00436 
00456 
,00476 
,00496 
,00517 
,00538 
,00560 
,00.582 
,00605 
,00628 
.00651 
,00673 
,00699 
,00724 
,00749 
,00773 

CfTfc.Su * • 

» V A L k i; * 

• IL/S1 • 

* * 

398.20 « 
464,56 * 
530,93 * 
597.30 * 
663,06 * 
730.03 • 
796.40 * 
662,76 « 
929.13 » 
995,49 • 

1061,66 • 
1128,23 * 
1194,59 * 
1200,96 • 
1327,33 » 
1393,09 * 
1400,06 * 
1520,42 * 
1592,79 * 
1659,16 * 
1725.52 * 
1791,69 • 
1858,26 • 
1924,62 • 
1990,9» • 
2057,36 * 
2123.72 • 
2190,09 * 
2256,46 • 
2322,82 '* 
2389,19 * 
2453,36 • 

2321,92 • 
2588,29 • 
2634,60 • 
2721,02 « 
2767,39 * 
2633,79 « 
2920.12 • 
2986,49 • 
3052.86 • 

3 U 9 . 2 2 * 
3183,39 * 
3251.96 * 
3318,32 • 
3984,69 * 
3451,06 • 
3317,42 * 
3383,79 * 
9630,16 * 
3716,52 • 
3782,89 * 
3849,23 * 
3919.62 • 
3961.99 • 

,**•*******»****• 
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*CIDAPE*-------> 
•(M/S) • K-,05 

P E R U A U E C A N G A U N I T A K I A 

M , 0 6 K»,07 K»,Q6 K«,09 K«,10 K«.2Q K».30 K»,4Q 
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M,5Q K«,60 
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« 
* 

* 
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• 1 
• 1 
• 1 
• 1 
• 1 
• 1. 
• 1. 
• 1. 
t 1. 
« 1. 
• 1. 
- 1. 
• 1. 
• 1, 
• 1. 
• 1. 
• 1. 
• 1. 
• 1. 
« 2. 
• 2, 
• 2. 
• 2. 
• 2, 
« 2, 
• 2. 
• 2. 
• 2, 
• 2, 
• 2. 
• 2, 
• 2. 
• 2 
• 2 
• 2 
• 2 
• 2 
• 2, 
• 2 
• 3 
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30 
33 
40 
45 
50 
55 
60 
65 
70 
75 
80 
65 
90 
95 
00 
05 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 
eo 
ea 
90 
95 
oe 
06 
10 
15 
20 
23 
30 
35 
40 
45 
50 
55 
60 
63 
70 
75 
80 
85 
90 
95 
00 
• • • • i 

,00005 
,00006 
,00008 
,00010 , 
,00012 
,00014 
,00017 
,00019 
,00022 , 
,00025 , 
,00028 
,00032 
,00036 , 
,00039 , 
,00043 , 
,00046 , 
,00032 , 
,00056 
,00061 , 
,00066 , 
,00071 , 
,00077 , 
,00082 , 
,00068 , 
.00094 , 
,00100 , 
,00106 , 
,00112 , 
.00119 , 
,00126 , 
,00133 , 
,00140 , 
,00147 , 
,0015* , 
,00162 
,00170 
,00178 
,00186 
,00195 
,00203 , 
,00212 
,00221 , 
,'00230 , 
,00239 
,00249 . 
,00259 
,002b9 , 
,00279 , 
,00269 , 
,00299 , 
,00310 , 
,00321 , 
.00332 
,00343 
,00354 
* * * * • * * < 

00003 
00006 
00008 
00010 
00012 
00014 
00017 
00020 
00022 
00026 
00029 
00032 
00036 
00040 
00044 
00048 
00033 
00057 
00062 
00067 
00072 
0007B 
0008.5 
00089 
00095 
00101 , 
ooioe , 
00114 , 
00121 i 
00128 , 
00135 
00142 
00150 
00157 
00163 
00173 
00181 
00190 
0019» 
00207 
0021* 
00223 
00235 
00244 
00234 
00264 
00274 
00284 
00293 
00303 
00316 
00.527 
00336 
00350 
00362 
******* 

,00003 
,00006 
,00006 
,00010 , 
00012 
,00014 
,00017 
,00020 
00023 , 
00026 , 
,00029 
00033 
00036 , 
00040 , 
00044 , 
00049 , 
00033 , 
,00056 
00063 , 
00068 , 
00073 , 
00079 
00084 , 
00090 , 
00096 , 
00103 , 
00109 , 
00116 , 
00123 , 
00130 , 
00137 , 
,00144 
00152 , 
00160 , 
,00168 
,00176 
,00184 
,00193 
00202 
00211 
00220 
00229 
,00239 
,00249 
00256 
,00269 
00279 , 
00289 , 
00300 , 
00311 , 
00322 , 
00333 , 
00343 
00337 , 
,00368 
»**•*•*< 

00005 
00006 
00008 
00010 , 
00012 , 
00015 
00017 
00020 
00023 , 
00026 , 
00029 
00033 
00037 , 
00041 , 
00045 , 
00049 , 
00034 , 
00039 
00064 , 
00069 , 
00074 , 
00080 , 
00066 , 
00092 , 
00096 , 
00104 , 
00111 , 
00117 , 
00124 , 
00132 , 
00139 , 
00147 
00154 , 
00162 , 
00170 
00179 
00187 
00196 
00203 
00214 
00223 
00233 , 
00243 
00253 
0026.5 
00273 
00284 , 
00294 , 
00305 , 
00316 , 
00328 
00339 , 
00.551 , 
00363 , 
00375 
>•*•**•) 

00005 
00006 
,00008 
00010 , 
00012 , 
00015 
00017 
00020 
00023 , 
00026 , 
00030 
00033 
00037 , 
00041 , 
00045 , 
00030 , 
00033 , 
00039 
00064 , 
00070 , 
00075 , 
00081 
00087 , 
00093 , 
00099 , 
00106 , 
00112 , 
00119 , 
00126 , 
00133 , 
00141 , 
00149 
00156 , 
00165 
00173 
00161 
00190 
00199 
00208 
00217 
00227 
00237 , 
00246 
00237 
00267 
00277 
002B8 , 
00299 , 
00310 , 
00321 , 
00333 
00346 , 
00356 , 
00369 , 
00361 
i*****«< 

00003 
00006 
00008 
00010 
00012 
00015 
00017 
00020 
00023 
00027 
00030 
00034 
00038 
00042 , 
00046 
00050 
00055 
00060 
00063 
00071 
00076 
00082 
0008» 
00094 
00100 
00107 , 
00114 , 
00121 , 
00126 , 
00135 , 
00143 
00131 
00139 
00167 
00175 
00184 
00193 
00202 
00211 
00220 
00230 
00240 
00230 
00260 
00271 
00281 
00292 
00303 
00315 
00326 
00338 
00350 
00362 
00374 
00387 
>•*****< 

,00005 
,00007 
,00009 
,00011 
00013 
,00016 
,00019 
,00022 
00025 
00029 
00032 
00036 
00041 
00045 
00030 
00055 
00060 
,00066 
00071 
00077 
00063 
00090 
00096 
00103 
00110 
00116 
00125 
00133 
00141 
O 0 H 9 
00138 
,00166 
0017S 
00183 
00194 
,00204 
,00214 
00220 
00234 
00243 
00256 
00267 
00278 
,00289 
,00301 
,00313 
00325 
00338 
00351 
00363 
003/7 
00390 
00404 
00418 
00432 
>***»•*! 

,00003 
,00007 
,00009 
,00011 
,00014 
,00017 
,00020 
,00023 
,00027 
,00030 
,00034 
00039 
,00043 
00048 , 
00053 
,00059 
,00064 
,00070 
,00076 
00082 
,00089 
,0009b 
,00103 
00110 
00118 
00126 , 
00134 
00142 , 
00151 , 
00160 
,00169 
,00178 
00186 
,00198 
,00206 
,00219 
,00229 
,00240 
00251 
,00263 
,00274 
,00286 
,00299 
,00311 
,00324 
,00337 
,0033ü 
,00363 
,00377 
,00391 
,00403 
,00420 
00434 
00449 
,00463 
»******! 

00005 
,00007 
,00009 
,00012 
00014 
00017 
,00021 
00024 
00028 , 
00032 
00036 
00041 
00045 
00031 , 
00056 
00062 
00067 
00074 
00080 
00087 
00094 
00101 
00108 
00116 
00124 
00133 , 
00141 
00130 , 
00139 , 
00169 
00176 
00188 
00198 
00209 
00220 
,00231 
,00242 
00234 
00265 
00277 
00290 
,00302 
00315 
,00329 
,00342 
,00356 
00370 
00384 
00396 
00413 
00428 
00444 
00459 
00475 
00491 
>«*•*••< 

00006 
00007 * 
,00010 
,00012 
00015 
00016 
00021 
00025 
00029 
00033 
00038 
00042 
00047 
00053 
00058 
00064 
00070 
00077 
00083 
00090 
00098 
00103 
00113 
00121 
00130 
00138 
00147 
00137 
00166 
00176 
00186 
00197 
00207 
00216 
0023O 
,00241 
,00253 
00263 
00277 
00290 
00303 
,00316 
00330 
00344 
,00356 
,00372 
00387 
00402 
00417 
00432 
00448 
00464 
00460 
00497 
00514 
,**»***i 

,00006 
,00008 
,00010 
,00013 
00013 
,00019 
,00022 
,00026 
,00030 
00034 
,0003? 
00044 
00049 
00034 
00060 
00066 
,00073 
,00080 
00086 
00094 
,00101 
.00109 
,00117 
00126 
,00135 
00144 
00153 
00163 
00173 
00183 
,00193 
,00204 
,00213 
,00227 
,00236 
,00230 
,00263 
,00273 
00288 
,0'0301 
,00315 
,00328 
,00342 
,00337 
,00371 
,00366 
,00402 
,00417 
00433 
,00449 
,00463 
00462 
00499 
00516 
,00534 
>•****•! 

,00006 
,00008 
,00010 
,00013 
,00016 , 
,00019 
,00023 
,00027 
,00031 , 
00035 
,00040 
00045 
00050 
00056 , 
00062 
00069 
,00073 
,00082 
00069 
00097 
00103 
,00113 
,00121 
00130 
,00139 
00148 , 
00158 
00168 , 
0017e , 
00189 
00200 
,00211 
00222 
,00234 
,0024b 
,00259 
,00271 
,00284 
00298 
00O11 
,00323 
,00339 
,00334 
,00369 
,00384 
,00399 
,00413 
00431 
00<47 
,00464 
,00481 
,0049b 
00316 
00334 
Ü0552 
i******< 

00006 
00008 
00010 
00013 
00016 
00020 
00023 
00027 
00032 
00036 
00041 
00046 
00052 
00058 
00064 
0Ü070 
00077 
00084 
00092 
00100 
00108 
00116 
00125 
00134 
00143 
00153 
00163 
00173 
00183 
00194 
00205 
00217 
00229 
00241 
,00233 
,00266 
,00279 
00293 
00306 
00320 
00335 
,00349 
00364 
00380 
,00395 
,00411 
0C427 
00444 
00461 
00476 
,00495 
00513 
00531 
00530 
00566 
>**•***< 

00006 
00008 
,00011 
,00014 
00017 
,00020 
,00024 
,00026 
,00032 
00037 
,00042 
00048 
00053 
00059 
00066 
00072 
,00079 
,00087 
00094 
,00102 
,00110 
,00119 
,00126 
00137 
,00147 
00157 
,00167 
,00177 
00188 
00199 
,00211 
,00223 
00235 
,00247 
,00260 
,00273 
,00287 
,00300 
00.514 
,00329 
,00344 
,00339 
,00374 
,00390 
,00406 
,00422 
,00439 
,00456 
,00473 
,00490 
,00308 
,00327 
00545 
00364 
,00583 
!*****•< 

00006 , 
00008 i 
,00011 , 
,00014 , 
00017 , 
,00021 , 
,00024 , 
,00029 , 
,00033 , 
00038 , 
,00043 . 
00049 , 
00034 , 
00061 , 
00067 , 
,00074 , 
,00081 , 
,00069 , 
,00096 , 
00104 , 
,00113 , 
,00122 , 
,00131 , 
,00140 , 
,00130 , 
00160 . 
00171 , 
00182 . 
00193 , 
00204 , 
00216 , 
,00228 , 
,00240 , 
,00253 , 
,00266 , 
,00280 , 
,00293 , 
,00308 , 
00322 , 
00337 , 
,00352 . 
,00367 , 
,00363 , 
,00399 , 
,00415 , 
,00432 , 
,00449 , 
,00467 , 
00484 , 
,00502 . 
,00521 , 
,00338 , 
00558 , 
00578 , 
00598 , 
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00007 
00010 
00013 
00016 
00020 
00024 
00029 
00033 
00039 
00044 
00051 
00057 
00064 
00071 
00079 
00087 
00095 
00104 
00113 
00123 
00133 
00143 
00154 
00165 
00177 
00189 
00201 
00214 
00227 
00241 
00254 
00269 
00283 
00299 
00314 
00330 
00346 
00363 
00380 
00397 
00415 
00433 
00452 
00471 
00490 
00510 
00530 
00551 
00372 
00593 
00615 
00637 
00659 
00682 
00706 
****»< 

461 
038 
818 
692 
769 
646 
923 
1000 
1077 
1154 
1231 
1306 
13»3 
1462 
1939 
1616 
1693 
1770 
1647 
1924 
2001 
2076 
2159 
2232 
2309 
2366 
2463 
2339 
2616 
2693 
2770 
2847 
2924 
3001 
3078 
3159 
3232 
3309 
3386 
3463 
3540 
3617 
3694 
3771 
3646 
3929 
4002 
4079 
4196 
4233 
4310 
43*7 
4464 
4541 
4618 
***** 

.68 
• 7» 
.79 
.72 
.69 
,66 
,63 
,60 
.97 
.64 
.91 
.48 
.44 
.41 
,38 
,33 
.32 
.29 
.26 
.23 
.20 
.17 
,14 
.11 
,06 
,05 
.02 
.99 
.96 
.92 
.89 
,66 
.83 
,80 
.77 
.74 
.71 
,66 
.63 
.62 
.59 
.56 
,53 
,90 
.47 
.44 
.41 
,36 
,33 
.31 
.26 
.23 
.22 
.19 
.16 
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* ,30 
» ,35 
* ,40 
• ,45 
* ,50 
• ,55 
* ,60 
* ,65 
* .70 
. ,75 
» ,80 
• ,85 
• ,90 
. ,95 
• 1,00 
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* 1,25 
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K«,05 

,00004 , 

,00006 , 
,00007 , 
,00009 , 
.00011 , 
,00013 , 
.00015 , 
,00018 , 

,00020 
,00023 
,00026 
,00029 
,00033 
,0003b 
,00040 
,00044 
,00048 

,00052 
.00056 
,00061 
,00066 
,00071 
,00076 
.00091 
,00086 
,00092 
,00098 
,00103 
,00110 
,00116 
,00122 
,00129 
,00136 
,00142 
,00160 
,00157 
,00164 
,00172 
,00180 
,00187 
,00196 
,00204 
,00212 
,00221 
,00230 
,00239 
,00248 
,00257 
,00266 
,00276 
,00286 
,00296 
,00306 
,00316 
.00927 
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OlAHkTKU 

K»,06 

00004 , 
00006 . 
00007 , 
00009 , 
00011 . 
00013 , 
00015 , 
00018 , 
00021 , 
00024 
00027 
00030 
,00033 
0003/ 
00040 
00044 
,00049 
,00053 
00057 
,00062 
,00067 
,00072 
,00077 
,00082 
,00088 
,00093 
,00099 
,00105 
,00111 
,0011b 
,00124 
,00131 
,00138 
,00145 
,00152 
,00160 
,00j67 
,0017b 
,00180 
,00191 
,00199 
,00208 
,00216 
,00225 
,00234 
,00243 
,00253 

,00262 
00272 
,00282 
,00292 
,00302 
,00312 
,00323 
,,00333 

> * • * • * * 

UU CUNOUTÜ 0» 

P Z H V 

K«,07 

0O004 , 
00006 , 
00007 . 
00009 , 
00011 , 
00013 , 
00016 , 
00018 , 
00021 , 
00024 , 
00027 
00030 , 
00034 
00037 
00041 
00045 
00049 
,00053 
,0005» 
,00063 
,00068 
,00073 
,00078 
,00083 
,00089 

,00095 
,00101 
,00107 
,00113 
,00120 
,00126 
,00133 
,00140 
,00147 
,00155 
.00162 
00170 
,00178 
,00186 
,00194 
,00203 
,00211 
,00220 
,00229 
,00238 
,00248 
00257 
,00267 
00277 
,00287 
,00297 
,00307 
,00318 
,00329 
,00340 
•****#« 

K«,08 

000O4 , 
00006 , 
00007 , 
00009 , 
00011 , 
00013 , 
00016 , 
00018 , 
00021 , 
00024 
00027 
00030 
00034 
00038 
00041 
00045 
00050 
00054 
00059 
00064 
00068 
00074 
,00079 
,00084 
,00090 
,00096 
,00102 
,0010b 
,00115 
,00121 
,00128 
,00135 
,00142 
,00150 
,00157 
,00165 
00173 
00181 
00189 
,00197 
,00206 
,00215 
,00224 
,00233 
,00242 
,00252 
,00261 
00271 
00281 
00292 
,00302 
,00313 
,00323 
,00334 
,00346 

»*****» 

i ü t 

K»,09 

00004 , 

00006 , 
00007 , 
00009 , 
00011 , 
00013 , 
00016 , 
00018 , 
00021 
00024 
00027 
00031 
00034 
00038 
0U042 
00046 
,00050 
,00055 
,00059 
,00064 
,00069 
,000/5 
,00080 
,00086 
,00091 
,00097 
,00103 
,00110 
,00116 
,00123 
,00130 
,00137 
,00144 
,00152 
,00159 
,00167 
00175 
,00183 
,00192 

,00200 
,00209 
,00218 
,00227 
,00236 
,00246 
,00256 
,00265 
,00275 
,00286 
,00296 
,00307 
,00318 
,00329 
,00340 
,00351 

>**«•*» 

1500, 

C A H 

Ha.10 

00004 , 
00006 , 
00007 , 
00009 . 
00011 , 
00014 , 
00016 , 

00019 , 
00021 , 
00024 , 
00028 
00031 
,00035 
00038 
00C42 
,00046 
,00051 
,00055 
,00060 
,00065 
,00070 
.00075 
.00081 
,00087 
,00032 
,00098 
,00105 
,00111 
.00118 
.00125 
,00132 
.00139 
.00146 
,00154 

,00161 
,00169 
,00178 
,00186 
,00194 
,00203 
.00212 
,00221 
,00230 
,00240 
,00249 
,00259 
,00269 
,00279 
,00290 
,00300 
,00311 
,00322 
,00333 
,00345 
,00356 

*»***«* 

'MM) 

G A U 

*»,20 

00005 
00O06 , 
00008 , 
00010 , 
00012 , 
00015 , 
00017 , 

00020 , 
00023 
00 0 2 6 
00030 
00034 
00038 
00042 
0 0 0 4b 
00051 
00055 
,00060 
,0006b 
,00071 
,00077 
,0008.5 
,00089 
,00095 
,00102 
,00108 
,00115 
,00122 
,00100 
,00137 
,00145 
,00153 
,00162 
,00170 
,00179 
,00186 
00197 
no206 
,0o?16 
,00225 
,00235 
,00245 
,00256 
,00266 
,00277 
,00288 
,00300 
,00311 
00323 
,00335 
,00347 
,00359 
,00372 
,00384 
,00397 

»*•«*«« 

AWfcA OA 

N I T A K I A 

»t ,30 

0 0 0 0 5 , 
00006 , 
OOOOo , 

oooio , 
00O13 . 
0 0015 , 
00018 , 

00021 , 
00024 , 
0 0028 
00O32 
00036 
,00»40 
000 4 4 
0 0 c; 4 9 

00054 
,ooo5y 
,00064 
,000/0 
,0007b 
,00082 
,0008o 
,0009b 
,00102 
,00109 
,0011* 
,00123 
,00131 
.00139 
,00147 
,0015b 
,00164 
,00173 
,00182 
,00192 

,00201 
,00211 
,00221 
,00231 
,00242 
,00253 
,00264 
,00275 
,0028b 
,00298 

,00310 
,00322 
,00334 
,00347 
,00360 
,00373 
,00386 
.00400 
,00414 
,00428 

» * • * * • • 

K«,40 

00005 , 
00007 , 
00009 . 
O u O H , 
00013 , 
00016 , 
00019 , 
00022 , 
00026 , 
0 0 029 • 
00033 . 
00037 , 
00042 , 
0004b , 
0 0 0 51 , 
00057 , 
,00062 
, 0 u 0 o 8 
,000/4 

,00080 
,00086 
,00093 
,00100 
.00107 
,00114 
,00122 
,00130 
,00138 
.00146 
,0015b 
,00164 

,001/3 
,00183 
,00192 
,00202 
,00212 
,00223 
00233 
,00244 
,00255 
,00267 
.00278 
,00290 
,00302 
,00315 
,00327 
,00340 
,00353 
,00367 
,00380 
,00394 
,00408 
,00422 
,00437 
,00452 

******* 

t r: . 

",«,50 

00003 , 
0000/ , 
0 0 0 0 9 . 
00011 , 
0ÜO14 . 
0001/ , 
00020 , 
00023 , 
00027 , 
00030 , 
00034 , 
00039 , 
0 00 4 3 
00048 
00054 
00059 
00065 
0 0 0 71 
OÜ077 
00083 
00090 
1)009/ 
00104 
00112 
00119 
Owl?7 
0Ò130 
00144 
00153 
,00162 
00171 
00181 
00191 

00201 
,00211 
OÜ222 
00233 
0 0 2 4 4 
00255 
0026/ 
00279 
00291 
,00303 
,0031b 
,0032* 
,00342 
00o5b 
00359 
00363 
,00397 
00412 
,00427 
,00442 
,00457 
,00473 
t****** 

St CAO ! 

V 

K»,6() 

00005 , 
00007 , 
0o(it.'9 . 
00012 , 
00014 , 
OuOl'/ , 
00020 . 
ÜO024 , 
00027 , 
00001 , 
0003b , 
00 0 4 0 , 
00045 , 

00050 , 
000.55 , 
000b l , 
0008/ , 
0 0 0/3 
OOOflO 
OOOdo 
000*3 
00100 
0 0 1 0 8 
,001lb 
,00124 
00132 
00141 
00 149 
,00159 
,001»8 

,0017t 
0 010 8 
,00198 
, 0 0 2 \i 8 
,00219 
,00200 
0024J 
00263 
00265 
,0u2// 
,0028* 
,00302 
,00316 
,00328 
,00341 
,00355 
,003b9 

,00383 
00396 
,00410 
,00428 
,00440 
,00459 
,00475 
,00491 

******* 

)U C'.ii'UuTli b = 

o >'s s : * 

* « . 7 0 

0 0 0 0 5 , 
00007 , 
0 U 0 0 9 , 
.10" 12 . 
0 0 0 1 3 . 
OoOlb , 
00021 . 
00024 . 
ooo2y , 
0 0 0 0 2 , 
0003/ , 
0 0 0 4 1 , 
0 01'4 b , 
0 0 0 5 ¿ , 
0 0 0 5 7 , 
000b3 , 
0 0 0 b * , 
0 0O7 5 
00O82 
00089 
0 009b , 
0 0 1 0 4 
O O I 1 1 

00 11 * 
0 0 12 8 
00 10b 
0014b 
00154 
o01b4 
00170 
00180 
0 •) 1 9 4 

00204 
0021b 
0022b 
, 0 0 2 0 8 
00249 
0 0 2 6 l , 
002/0 
0028b 
00299 
00312 
,00025 

.ooosy 
,00353 
00367 
003«1 
0039b 
00411 
0042b 
,00«42 
, 0 0 4 3 H 
,00474 
,00490 
,0050/ 

******* 

K. a . 8 0 

0 o 0.1 b 

00t)o7 

o u o i o 

0 o 0 1 2 
0 0 0 1 5 
OoOlb 
0u021 
0 0 C 2 b 

Ou o 2 9 
0 0 03 3 
o o r. 38 

bur>*3 

0 v.10 4 b 

OOoíO 
0 0 ob 9 
0 0 0 r> 5 

000/1 
0 o 0 / 8 
0 0 0 8 4 
01/091 
0 0 09 9 
0 010 7 
OUl 15 
00)20 
001 Jl 
f) 0 1 4 0 

00149 
0.-159 

001 CO 
00 1/H 
00189 
001*9 
00210 
00221 
0 o 2 0 3 
0i-2 45 
0023/ 
0 0 ? ò 9 
Oo28l 
0 0 2 94 

00 3 :'7 
00321 
0o30b 
00349 

003b3 
003/8 
00393 
00 4.;8 
00420 
00439 
00455 
,00471 
0048P 
,00506 
,00622 

1.7<)7 150 .-2 

t'i pllLl> 

« * . 9 0 

,0000b . 
, 0 0 0 0 8 , 
, 0 0 0 1 o . 
.00012 . 
.00015 . 
,0001* , 
,C0u22 . 
,0002b . 
,0000 y . 
,00034 , 
,00 03* , 
.00044 , 
,00049 , 
, 0 0 0 5 4 , 
. OOObO , 
,000b--. , 

,00073 , 
, o o o / y 

, 0 0 0 rt h 

,00094 
,00101 
,00109 
,001)7 
,0012o 
,C'J135 
,00144 , 
.00150 
, 0 u 1 h o 

.001/3 
,n0 1HO 
,00194 
,0020b 
,0021b 
,00227 
,0023» 
.002 51 
.00263 
,1)027(1 , 
,00289 
,00002 
, 0'.) 3 1 b 

.00329 
,00340 
, 0 0 0 51) 
,00373 
,00388 
.0 0 4 0 0 
.0041» 
,00404 
,00451 
.00457 
,00484 

.00501 
,00318 
,0033b 

************** 

fr T W ü b 

" = 1.0 

0 00 0b 
OOOOM 
0 0 '_• 1 0 , 

0 0 0 13 , 
0 0 01b , 
000 19 , 
0 0 0 2 2 . 
00026 , 
OOOOO . 
0 0 0 0b 
00 0 4 0 
0004b 
0 00 5 0 
0 0 0 5 b 
0 0 0 n 2 
u i 10 b d 

0 0 0/4 
ooo? 1 
0 0 0 '• rt 

0 0 0 9 6 
00 104 
0 0 112 
¡10 12 0 

00 120 
00 138 
00 1 4/ 
0015/ 
Oul'>7 
0('177 
00187 
0 019 8 
00209 
0022 1 
00203 
00245 

0025/ 
00 2 7 0 
0 0 2.« 2 
0 02 9b 
OQ3o9 
0'i323 
00307 
0 0 A 5 2 

0 0 A 0 b 

00382 

00397 
0 0 4 13 
00429 
00445 
00461 
,00478 
,00495 
00513 
,00531 
,00549 

* =2.0 

0000/ 
('0009 
0 0 0)2 
(•001 5 
0 0018 
00022 
0 0 0 2 ti 

0 0 0 31 
0 0 0 0b 
0>041 
00 0 46 
Oou52 
0 0 0 5 9 
0 0 ':• 6 5 

0 0 0 7 2 
.10080 
0 0 0 H 7 
,0 00 9b 
,00104 

i.l 0 1 1 0 

0 012 2 
,0 0131 
,00141 
,00152 
,00162 
0 0 17 0 
0 018 5 
!". 0 1 9 0 
, 00 208 
,00221 
,00233 
,00247 
,OÕ260 
, 0 0 2 / " 
,0028o 
, o 0 0 o ô 

, 0:) 0 1 b 
^ 0 0 0 3 ' 
,00348 
,00004 
,uOOHl 
.00347 
,i>'.)4l5 

,00432 
,00450 
, 0 0 4 b H 
,0048b 
,00503 
,00524 
,00544 
,00564 
,00584 
.00505 
,00b2b 
,00647 

í-rTtStf « 

• v A Z A LI 

* t L / b ) 

530,15 
M o . S O 
/ 0 •••. b o 

7*5.22 < 
*8o,37 < 
971,93 I 

1 0 b 0 , 2 9 < 

1 1 4 8 , b b < 

1237.0o < 
1325.0b 
í413.7 2 
1 5 0 2 . o rt 

! 5 9 0 . 4 3 
lb/8,/9 
l/fr/,15 
1855,51 
1940,8b 

2002.22 
2120.58 
2208,94 

2 2 9 7,30 
2085.03 
2o7 4,01 
2362.37 
2b50.73 
2 / 3 9 , 0 8 
282/,44 
2 9 1 3 , P 0 
0 0 0 4,10 
3o92.52 
3160,6/ 

3?b9,23 
3357.59 
0 4 4 5,05" 
3 6 3 4,00 
0822,06 

37 11.02 
0/99. J.6 
3Ó87./4 
3 9 7 b , 0 9 

Íl.i6«,í5 
41 52,81 
4241,17 
4329,33 
4417,68 
450b,24 
4394,60 
4 b 6 2 , 9 6 
4771,01 
4b69,b7 
4 9 4 8,03 
3o3b,39 
5124, /S 
5213.10 
5301,4b 

*********************** 



en 
o 

***«****ft******«*ft********ft*ft*******ft*****ft*********^ 

•VELO- * 
•CIDADE* 
• C.M/S) * 

* ,30 
* ,33 
• ,40 
« ,45 
• ,50 
* ,59 
* ,60 
• .65 
• .70 
• .76 
* ,80 
• .85 
• .90 
• .95 
* 1.00 
• 1.05 
• 1.10 
« 1.19 
• 1,20 
• 1.25 
• 1.30 
• 1,35 
• 1,40 
• 1.45 
• 1.50 
« 1,55 
• 1,60 
• 1,65 
* 1,70 
* 1.76 

* í . a o 
» 1.85 
* 1.90 
• 1.95 
• 2.00 
• 2,06 
• 2,10 
• 2,19 
• 2,20 
* 2,25 
• 2.30 
* 2,33 
• 2,40 
* 2,46 
* 2,50 
• 2,55 
• 2,60 
• 2,66 
• 2,70 
• 2,75 
• 2,60 
* 2.65 
• 2,90 
* 2,95 
* 3,00 

K',05 

,00004 
,00005 
,00007 
,00008 
,00010 
,00012 
,00014 , 
,00016 , 
,00019 
,00022 
,00024 
,00027 
,00030 
,00034 
,00037 , 
.00041 , 
,00044 , 
,00046 
,00052 
,00057 
,00061 
,00065 , 

,00070 , 
,00075 , 
,00080 , 
,00085 , 
,00090 , 
,00096 

,00102 , 
,00107 
.00113 
.00119 
,00126 
,00132 
,00139 
,00145 , 
.00152 
,00159 
,00166 
,00174 , 

,00161 , 
,00169 , 
.00197 , 

,00205 , 
,00213 , 
.00221 , 
,00230 , 
,00238 , 
,00247 , 
,00256 , 
.00265 , 
.00274 , 
,00263 
,00293 
,00303 

• • • » * • • * • • • • • * • * 

DIÁMETRO 

M . 0 6 

,00004 
,00005 
,00007 
,00008 
00010 

00012 
00014 
00017 
00016 
00022 
00025 
00026 
00031 
00034 
00036 
00041 
00045 
00049 
0005J 
00057 
00062 
00066 
00071 
00076 
00061 
00066 
00092 
00097 
00103 
00109 
00115 

00121 
00120 
00134 
00141 
00146 
00155 
00162 
00170 
00177 
00195 
00193 
00201 
00209 
00217 
00225 
00234 
00243 
00252 
00261 
0027 0 
00260 
00289 
00299 
,00309 
>*»•*>• 

00 CONDUTO D* 

P E R O 

K«,07 

.00004 

.00005 

.00007 

.00008 

.00010 

.00012 , 

.00014 , 

.00017 , 

.00019 , 
,00022 , 
,00025 , 
,00026 , 
,00031 
,00034 , 
,00038 , 
.00042 , 
,00046 , 
,00050 
,00054 
.00058 , 
.00063 , 
,00067 , 
.00072 , 
,00077 , 
,00062 , 
,00088 , 
,00093 , 
,00099 
,00105 
.00111 
.00117 
,00123 
.00130 
,00137 , 
,00143 , 
,00150 , 
.00158 , 
.00165 , 
,00172 , 
,00180 , 
,00168 , 
.00196 , 
.00204 , 
.00212 , 
,00221 , 
,00229 , 
,00238 , 
,00247 , 
.00256 , 
,00266 , 
,00275 , 
,00285 , 
.00295 ', 
.00305 , 
,00315 
••»**••< 

Ka,08 

,00004 
,00005 
,00007 
00009 
00010 
00012 
00015 , 
00017 , 
00020 
00022 , 
00025 
00028 
00031 
00035 
0003B , 
00042 , 
00046 , 
00050 
00054 
0005S 
00063 
00068 
00073 , 
00078 
00084 , 
00069 , 
00095 
00100 
00106 
00112 
00119 
00125 
00132 
00139 
00146 
00153 , 
00160 
00167 
00175 
00183 , 
00191 , 
00199 , 
00207 , 
00216 , 
00224 , 
00233 
00242 , 
00251 , 
00261 , 

00270 , 
00280 , 
00290 , 
00300 
00310 
00320 

> » * » » « * i 

A ü t 

K«,09 

,00004 
,00003 
,00007 
,00009 
00010 
00012 
0O015 , 
00017 , 
00020 
00022 
00025 
00026 
00032 
00035 , 
00039 , 
00043 , 
00047 , 
00051 
00055 
00060 
00064 
00069 
00074 
00079 
00085 , 
00090 , 
,00096 
,00102 
00108 
,00114 
00120 
,00127 
00134 
00141 , 
00148 , 
00155 , 
00162 

00170 
00178 
00186 , 
00194 , 
00202 , 
00210 , 
00219 , 
00228 , 
00237 
00246 , 
00255 , 
00265 , 
00274 , 
00284 , 
00294 , 
00304 , 
00315 
,00325 

,«**•»«! 

1600. 

C A R 

K.,10 

,00004 
,00005 
,00007 
,00009 
00011 
00013 , 
00015 , 
0001.7 , 
00020 , 
00023 , 
00026 
0002» 
00032 
00036 , 
00039 , 
00043 , 
00047 , 
00C51 
00056 
00060 
00065 
00070 
00075 , 
00080 , 
00086 , 
00091 , 
00097 
00103 
00109 
00115 
00122 ' 
,00129 

00133 
00142 
00150 , 
00157 , 
00164 
00172 , 
00180 
00188 , 
00196 , 
00205 , 
00213 , 
00222 , 
00231 , 
00240 , 
00249 , 
00259 , 
00269 , 
00278 , 
00288 , 
00299 , 
00309 , 
00319 
00330 

>•*••*•< 

CMM) 

G A U 

K»,20 

,00004 

,00006 
00007 
00009 
00011 
00013 
00016 , 
00019 , 
00021 
00024 
0C028 
00031 
00035 
00039 
00043 
00047 
00051 
00056 
00061 
00066 

00071 
00077 
00082 
0 0 088 
00094 
0<-lO0 
0U107 
00113 
00120 
00127 
00134 
00142 

00150 
00157 
00165 
00174 
00182 
00191 
00200 
00209 
00218 
00227 
00237 , 
00247 
00257 , 
00267 
00277 
00288 
00299 
00310 
00321 
00333 
0C344 
00356 
00368 

>•••*»• 

N I T A K I A 

K»,30 

,00004 
,00006 
00008 
00010 
00012 
00014 , 
00017 , 
00020 , 
00023 , 
00026 , 
00029 
00033 , 
00037 , 
00041 , 
O0C45 , 
00()50 , 
00055 , 
,00(160 
00065 
00070 
0Co7b 
00062 
OOeftfc , 
00094 , 

00100 ., 
00107 
,00114 
,00121 
,001*9 
,00136 
,00144 

.00152 
00160 
00169 
00177 , 
00186 , 
00195 
00204 
00214 , 
00224 , 
00234 , 
00244 , 
00254 , 

(10265 , 
0027b , 
00287 , 
00298 , 
00309 , 
00321 , 
00333 , 
00343 , 
0033/ , 
00370 , 
003S3 
,0039b 

>«»««««! 

K»,40 

,00005 
,00006 
00008 

oooio-
00012 
00015 
00017 , 

00020 • 
00024 
00027 
00031 
00035 
00039 
00043 
00046 
00052 
00037 
0,0063 
00068 
00074 

00060 
00066 
0OO92 
00099 
00106 
00113 
00120 
00126 
00135 
00143 
00152 

OOltO 
00169 
o o i 7 a 
0O187 
00196 
00206 
00216 
00226 
00236 
0O247 
00257 
0026B 

00280 
0U291 
0O303 
00315 
0O327 
00339 
00352 
00364 
0D3/7 
003¡¿1 
00404 
0041») 

>**»»•*! 

I R E A D A SECAO DO CONDUTO S« 2,010623 *2 

E f M/K 

K«,50 

,00005 
,00006 
,00006 
00010 
00013 
00015 
00018 
00021 , 
O0G25 
00020 
00032 
00U36 
00040 
00043 
00050 
00055 
00060 
00066 
00071 
00077 

00 <>B3 
0 0(i 90 

00096 
00103 
00110 
00116 
,00123 
,0013.3 
,00141 
,00150 
,0015o 
,00167 
0017o 
001H6 
00193 
00203 
0Ü215 
00223 
00236 
00247 
0025a 
0026* 
00280 
00292 
(10 304 
00316 
0032'* 
00341 
00364 
00366 
003BI 
003*3 
0 0 4 06 

(¿0423 

,00437 
,««»••• 

K*.eO 

,00005 
,00007 
,00008 
,00011 
Q0013 
00016 , 
00019 , 
00022 , 
00023 , 
00029 , 
00033 , 
00037 
,00042 
00046 , 
00051 , 
00056 , 
00062 , 
,00068 
,00074 

, OC080 
, 0O0<56 
Oo0*3 
00 100 
00107 
00114. 

00 122 
,00130 
,00136 
,00 147 
,00135 
,00164 
,00173 
,00l«3 
,00193 

00202' 
00213 
,00223 
00234 
,00243 
00236 , 
00267 
00279 
no 2 9 1 

0 C 3 u 3 

0 0 3 1 6 

00328 
00341 
,00334 
0036B 
00382 
00395 
00410 
0 0 4 2 4 , 

00439 
,00434 

>«•»*••< 

OBS» K EM MILÍMETROS 

K Í . 7 0 

,00003 
,00li07 
00009 
00011 
00013 
00C16 
00019 
00023 , 
00026 
0003o 
00 0 3 4 

000 3 6 
00043 
00040 
00053 
0OU56 
00064 
00070 
ooc7e 
00 0 8 2 

O O O K * 

000*6 
0 0 10 3 

0 0 1 1 0 

oOlld 
00126 
,00134 
00143 
00 151 
,00160 
0 0 17o 
,00179 
0 018 9 
001 y* 
002oy 

00220 
0 02 3o 
.'0241 
0O253 
00264 
0027rt 

00286 
003o 1 
'¡0313 
00326 
vi 0 3 3 y 

(.10352 
00366 
00380 
0 0 3 a 4 

0 0 4 0 9 

00423 
0 0 4 3 6 

00453. 
0 0 « 6 * 

******* 

K*,80 

,00005 
,00007 
,00009 
,00011 
00014 

00C17 
00020 , 
00 0 2 3 , 

00027 
00031 
00035 
00039 
,00044 
00049 
00054 

00060 
00066 
,00072 
,00076 
,00085 
,00091 
,r>009b 
,00106 
,00113 
00121 
,00130 
,00138 
,00147 
,00136 
,00165 
.001/4 
,00164 
,00194 
, 0 02ii5 

,00215 
00226 
,0023/ 
0o24b 
,00260 
00272 
00 28 4 

00297 

o o 3 o * 
00322 
0 0 33 5 

00349 
00363 
,00377 
,00391 
,00406 
CTC 4 S> 0 

00436 
00431 
r i0 4 6 7 

, 00 482 

»«•»»*»! 

K«,90 

,00005 
,00007 
,00009 
00011 
00014 

0001/ 
00020 
00024 , 
0002/ 
00031 
00036 
00040 
0 0 o 4 5 

00050 
00056 
00061 
00067 
,00073 

,COOHO 
,0008/ 
,000*4 

00101 
0 0 1 0 9 

JO 116 

0 0 1 2 4 

0 0 1 3 3 

,00142 
,00130 
,00160 
,0016» 
,00179 
, 0 0 1 8 y 

,00199 
,002 10 
00221 
,00232 
,00243 
00253 
,0026/ 
0027* 
00292 
00304 
00317 

00-131 
00344 
,0035ti 

00372 
0O3K7 
00401 
00416 
00431 
,00447 
00463 
00479 
,004*5 
, * * * * * * i 

*»1,0 

,00006 
,00007 
,00009 
,00012 
00014 

Q0017 
00021 
00024 , 

00026 
000 32 
00037 
00041 
0 o 0 4 6 

00031 
00037 
0 0 06 3 

00069 
,00073 

, 000M2 
,000*9 
, 0 0 0 a 6 

0 0 1 0 3 

00 1! 1 
00119 
00127 

0 0 1 3 fi 

,00145 
,00134 
,00163 
,00173 
.00163 
,00193 
,00204 
,00213 
00226 
,00237 
,0024* 
002ol 
00273 
00266 
00298 
003] 1 
00326 
00338 
0o332 
00367 
003íil 
,00396 
,004 11 
,00426 
,00442 
,00438 
00474 
00490 
,00307 
, * * » * * * 1 

K»2,0 

,00006 
,00OOB 
,0001 1 
,00014 
00C17 
00020 
00024 
00026 
00033 
00036 
,00043 
00048 
,00054 

00060 
0 0 067 
00073 
,00081 
,00086 
,00096 
,00104 
,00112 
,00121 
,00130 
,00140 
,00150 
,00160 
,00170 
,00181 
.00192 
,00204 
,00213 
.00227 
,00240 
.'¡0253 
00266 
00279 
,00293 
,00307 
,00321 
0 0336 
00351 
,00367 
C0382 
0 039 6 
00413 
,Üu432 
,00449 
,00466 
,00464 

,00302 
,00520 
,0033!» 
0035» 
0037/ 
,00307 

CETfcSH • 

* V A Z A I ) 

* CL/S) 
* 

603.19 
703.72 
604,23 
904,78 

1005,31 
1lC5,b4 
1206.37 
1306,90 
1407.44 
1507.97 
1606.50 
1709,03 
1809,56 
1910,09 
2010.62 
2111.15 
2211.68 
2312,22 
2412.75 
2513.28 
2613161 
2/14,34 
2S14.67 
2915.41 
3013,94 
3116.47 
3217.00 
3317,63 
.1410,06 
¿316,39 
361*.12 
3719.66 
3820.19 
3920.72 
4021.25 
4121,7* 
4222.31 
4¿22.o5 
4423.38 
4323.91 
4c24,44 
4/24,97 
4623,30 
4926,04 
3026,37 

512/.10 
5227.63 
532o.16 
6426.69 
5329.22 
362*.76 
5/30.29 
5830,«2 
5*31.33 
0 0 3 1 , 0 H 

**************** 



OIAHETRü DO CONDUTO O» 1700, (««) ÁREA DA SECAD DO C O N O U T U S» 2.26980S f2 
Ctitse *« 

VELO» « 
CIDADE*. 
(M/8) * 

P t K ü A D C C A R C A U N I T A K 1 A t M M/h ÜBS« K Eh MILÍMETROS * VAZAO 
*...- . ....................................................... . ...... ..... .-» (L/S) 
K«,05 K»,06 K«,07 K»,08 K*,09 Ka.10 K»,20 K«,3C) .K«,40 K*,50 Ka,60 K»,70 Ka, 80 K«,90 K*1,0 K»2,0 * 

<J> 

,30 
.35 
.40 
.45 
.30 
,36 
,60 
,65 
.70 
.75 
,80 
,85 
.90 
.95 

1.00 
1.05 
1.10 
1.15 
1,20 
1.25 
1.30 
1.35 
1,40 
1,46 
1.50 
1.55 
1,60 
1,65 
1,70 
1,75 
1.80 
1,85 
1,90 
1,95 
2.00 
2,05 
2.10 
2.15 
2.20 
2.25 
2,30 
2,35 
2,40 
2.45 
2.50 
2.55 
2.60 
2,65 
2,70 
2,75 
2,80 
2,85 
2,90 
2,96 
3,00 
•••*••* 

,00004 
,00009 
,00006 
.00008 
.00009 
.00011 
.00013 
,00015 
,00018 
,00020 
,00023 
,00023 
,00028 
,00031 
,00035 
.00038 
.00041 
,00045 
,00049 
,00053 
,00057 
,00081 
,00065 
.00070 
,00074 
,00079 
,00084 
,00089 
,00095 
,00100 
,00105 
,00111 
.00117 
,00123 
,00129 
,00135 
.00142 
,0014B 
.00155 
,00162 
,00169 
,00176 
,00183 
.00191 
.00198 
.00206 
.00214 
.00222 
,00230 
,00238 
,00247 
,00255 
,00264 
,00273 
,00282 
******** 

,00004 , 
,00005 , 
,00006 , 
,0000b , 
,00009 , 

,ooon 
,00013 , 
,0001o , 
,00018 , 
,00020 
,00023 
,00026 
,00029 
,00032 
,00035 
,00036 
,00042 
.00046 
,00049 
,00053 
,00058 
,00062 
.00066 
,00071 
,00076 
.00081 
,00086 
.00091 
.00096 
.00102 
,00107 
,00113 
,00119 
,00125 
,00131 
,00138 
,00144 
,00151 
,0015b 
,00165 
,00172 
.00179 
,00187 
.00194 
,00202 
.00210 
,00218 
,00226 
,00235 
.00243 
.00252 
,00260 
,00269 
,00278 
,00268 
******* 

00004 , 
00003 , 
00006 , 
00008 , 
00010 , 
00011 , 
00013 , 
00016 , 
00018 , 
00020 
00023 
00026 
00029 , 
00032 
,00035 
,00039 
,00042 
,00046 
,00050 
,00054 
,00038 
,00063 
,00067 
,00072 
,00077 
,00082 
,00067 
,00092 
,00098 
,00103 
,00109 
,00113 
,00121 
,00127 
,00133 
.00140 
,00147 
,00154 
,00161 
,00168 
,00173 
,00182 
,00190 
,00198 
,00206 
,00214 
,00222 
,00230 
,00239 
,00247 
,00256 
,00265 
.00274 
,00264 
.00293 
t i * * * * * 

00004 , 
00003 , 
00006 , 
00008 , 
00010 , 
00012 , 
00014 , 
0001b , 
00018 , 
00021 , 
00023 , 
0002o , 
00029 , 
00032 , 
,00036 
,00039 
,00043 
,00047 
,00051 
,00055 
,00059 
,00063 
,00068 
,00073 
,00078 
,00083 
,00088 
,00093 
,00099 
,00105 
,00111 
,00117 
,00123 
,00129 
,00136 
,00142 
,00149 
,00156 
,00163 
,00170 
,00178 
,00185 
,00193 
,00201 
,00209 
,00217 
,00226 
,00234 
,00243 
,00252 
,00261 
,"00270 
,00279 
,0028b 
,00298 
t * * * * * * 

00004 , 
00005 , 
00006 , 
00008 , 
00010 , 
00012 , 
00014 , 
00016 , 
00018 , 
00021 , 
00024 , 
00027 , 
00030 , 
00033 , 
,00036 
,00040 
,00043 
,00047 
00051 
,00055 
,00060 
00064 
,00069 
,00074 
00079 , 
,00084 
,00089 
,00095 
,00100 
,00106 
,00112 
,00118 
,00124 
,00131 
,00137 
,00144 
,00131 
,00158 
,00163 
,00173 
,00180 
,00188 
,00196 
,00204 
,00212 
,00220 
,00229 
,00238 
,00246 
,00253 
.00265 
,00274 
,00283 
,00293 
,00303 
> * • * • • * 

00004 , 
00005 , 
00006 , 
00008 , 
00010 . 
00012 , 
00014 . 
00016 , 
00018 . 
00021 , 
00024 , 
00027 , 
00030 , 
00033 . 
00037 , 
,00040 . 
,00044 , 
,00046 , 
00052 , 
00036 , 
00060 , 
00063 , 
,00070 , 
,00075 , 
00080 , 
00083 . 
00090 , 
00096 , 
,00102 . 
,00107 , 
00113 , 
,00120 , 
,00126 , 
,00133 , 
,00139 . 
,00146 , 
,00153 . 
,00160 , 
,00166 , 
,00175 , 
,00183 , 
,00191 . 
,00199 . 
,00207 . 
,00213 .. 
,00224 . 
,00232 . 
.00241 , 
,00250 , 
,00239 , 
,00268 , 
.00278 , 
,00288 , 
,00297 , 
,00307 , 
,****•«* 

00004 
00005 
00007 
00009 
00010 
00012 
00015 
00017 
00020 
00023 
00026 
00029 
00032 
00036 
00040 
00044 
00048 
00052 
00037 
00061 
00066 
00071 
00076 
00082 
00087 
00093 
00099 
00105 
00112 
00118 
00125 
00132 
00139 
00146 
00154 
00162 
0016P 
0017' 
00186 
00194 
002 3 
0021 1 
OOÍ20 
00' 29 
00239 
00248 
00258 
00266 
00278 
00288 
00299 
00,809 
00320 
00331 
00342 
***** 

,00004 , 
,00006 , 
,00007 . 
,00009 , 
.00011 , 
,00013 , 
.00016 , 
.00018 , 
.00021 , 
,00024 , 
,00027 , 
,00031 , 
,00034 . 
,00038 , 
,00042 , 
,00046 , 
,00031 , 
,00055 , 
,00060 , 
,0006b , 
,00070 
,00076 , 
,00082 , 
,00087 , 
,00093 , 
,00100 , 
,00106 , 
,00113 , 
,00120 , 
,00127 
,00134 , 
,00141 , 
.'-0149 , 
,6157 
T016S 
,00173 
,00181 
,0019o 
,00199 
,00206 
.00217 
,00227 
,00236 
,00246 
,00256 
,00207 
.00277 
.00288 
,00298 
,00310 
,00321 
,00332 
,00344 
.00356 
.00368 

******** 

00004 , 
00006 . 
00007 . 
00009 , 
00011 , 
00014 , 
00016 , 
00019 , 
00022 , 
00025 , 
00029 , 
00032 , 
00036 , 
00040 , 
00044 
00049 
00053 
00058 
00003 
00069 
00074 
00060 
00086 
00092 
00096 , 
00105 
00112 
00119 
00126 
00133 
0014J 
00149 
00157 
00163 
00174 
00182 
00191 
00200 
,00210 
00219 
,00229 
,00239 
00249 
,00260 
,00270 
,00281 
,00292 
,00304 
,00315 
,00327 
,00339 
,00351 
,00363 
,00376 
,00388 
»*•»•** 

00004 
00006 
00008 
00010 
000.12 
00014 
00017 
00020 
00023 
00026 
00030 
00033 
00037 
00042 
00046 
00031 
00056 
,00061 
00066 
00071 
00077 
00083 
00089 
00090 
00103 
00109 
00116 
00124 
,00131 
,00139 
00147 
,00153 
,00164 
,00172 
,00181 
,00190 
,00200 
,00209 
,00219 
,00229 
,00239 
,00260 
,00200 
,00271 
,00283 
,00294 
,00305 
.00317 
,00329 
.00341 
,00354 
,00367 
,00380 
,00393 
,00406 
******* 

,00004 , 
,00006 , 
.00008 , 
,00010 , 
,00012 , 
.00015 , 
.00017 , 
,00020 , 
,00024 , 
,00027 , 
.00031 , 
,00035 , 
.00039 , 
,00043 , 
,00046 
.00032 
,00067 
,00063 
,00066 
.00074 
.00060 
,00066 
.00093 
,00099 
,00106 , 
.00113 
.00121 
.00128 
,00136 
,00144 
,00163 
,00161 
,00170 
,00179 , 
,00188 
,00198 
,00207 
,00217 
,00227 
,0023b 
.00248 
,00259 
.00270 
,00282 
,00293 
.00305 
,00317 
,00329 
.00342 
,00364 
,00367 
,00381 
.00394 
,00408 
.00421 

00005 . 
00006 , 
00006 , 
00010 . 
00013 , 
00015 , 
00016 , 
00021 , 
00024 , 
00026 , 
00032 , 
00036 , 
00040 . 
00044 , 
00049 , 
00054 , 
00059 , 
00065 , 
00070 , 
00070 , 
00083 , 
00089 , 
00096 . 
00102 , 
00110 , 
00117 , 
00125 , 
00132 , 
,00141 , 

,00149 , 
00157 , 
,0016o , 
,00175 , 
,00185 , 
,00194 , 
,00204 
,0021* 
,00224 
,00235 
,00245 
,00230 
,0026o 
,00279 
,00291 
,00303 
,00315 
.00327 
,00340 
,00353 
,00300 
,0037« 
.00393 
,00407 
,00421 
,00433 

************** 

00005 
00006 
00006 
00010 
00013 
00015 
00018 
00022 
00025 
00029 
00032 
00037 
00041 
00046 
00050 
00050 
00061 
00066 
00072 
00078 
00085 
00091 
00098 
001O5 
001 13 
00120 
00128 
00136 
00145 

00133 
00162 
00171 
00180 
00190 
00200 
00210 
00220 
00231 
00241 
00253 
00264 
00275 
00287 
00299 
,00311 
,00324 
,00337 
,0u330 
,00363 
,00377 
,00390 
,00404 
,00419 
,00433 
,0044b 
,*••*** 

,00003 , 
.00007 , 
.00008 . 
.00011 , 
.00013 , 
,00016 . 
,00019 , 
,00022 . 
,00025 , 
.00029 , 
.00033 , 
,00037 , 
.00042 , 
,00047 , 
.00052 , 
.00057 , 
,00062 , 
,0006b 
.00074 , 
.00060 , 
.00087 
,00094 , 
.00101 , 
.00108 , 
,00116 , 
,00123 , 
,00131 , 
,00140 , 
.00148 , 
.00167 , 
,00166 , 
.00175 
,00185 
,00193 
,00206 
,00216 
,00226 
.00237 
,00248 
,00259 
,00271 
,00262 
.00295 
,00307 
.00320 
,00332 
,00346 
,00359 
,00373 
,00386 
.00401 
.00415 
,00430 
,00444 
.00460 
******* 

00003 . 
00007 , 
00009 , 
00011 , 
00013 , 
00016 , 
000lp , 
00022 , 
00026 , 
0OO30 , 
00034 , 
00038 , 
00043 , 
00048 , 
00053 . 
00058 , 
00064 , 
00070 , 
OOO/ft , 
000B2 , 
00069 , 
00096 , 
00103 . 
00111 , 
00118 . 
00126 , 
00134 , 
00143 . 
00152 , 
00161 , 
001/0 , 
00179 , 
001*9 , 
00199 . 
00210 , 
00220 . 
00231 , 
00242 . 
00233 , 
002O5 , 
,00277 , 
,00289 . 
00301 . 
,00314 , 
.00327 . 
,00340 . 
,00354 , 
,00307 , 
,00381 . 
,00396 , 
.00410 , 
,00425 , 
,00440 . 
,00453 , 
.00470 . 
> * * • * * * * 

00006 
00008 
00010 
00013 
00016 
00019 
00022 
00026 
00030 
00036 
00040 
00046 
00050 
00066 
00062 
00068 
00075 
00082 
00089 
00096 
00104 
00112 
00121 
00130 
00139 
00148 
00158 
00168 
00178 
00189 
00200 
00211 
00222 
00234 
00246 
00259 
00272 
00283 
00298 
00312 
00320 
00340 
00354 
00369 
00383 
00400 
00416 
00432 
00446 
00465 
00482 
00500 
C0617 
00535 
00553 
****** 

680,94 
794.43 
907.92 
1021,41 
1134,90 
1248,39 
1361,88 
1475,37 
1586.86 
1702,35 
1615,64 
1929,33 
2042.82 
2150,31 
2269.80 
2363.29 
249b.78 
20)0.28 
2723.77 
2637.26 
2950,75 
3064,24 
3177.73 
3291.22 
3404,71 
3518,20 
3031,69 
3/45,18 
3a58,67 
3972,16 
¿085,63 
4199.14 
4312,63 
4426,13 
4639.62 
4653,11 
4766,60 
4880.09 
4993,58 
5107.07 
5220.56 
5334,05 
3447.54 
5561,03 
3674,52 
6768.01 
5901.50 
6015,00 
6J28.49 
6241.98 
6355,47 
6468,96 
6582.45 
6096,94 
6809.43 
***»**•**< 



C5 
N3 

«**t*t***t**t*«l*«***ttl**t*t*t*****t»*«l**«tt*******li*l***«t*tt4*M»M«t*«**tt»t****«ttttl 

VfcLO»* * 

(M/S) * 

,30 
,35 
,40 
.45 
,90 
,55 
,60 
,65 
.70 
.75 
.80 
,85 
,90 
,95 

1,00 
1,05 
1.10 
1.15 
1,20 
1,25 
1,30 
1,35 
1,40 
1,45 
1,50 
1,55 
1,60 
1.05 
1,70 
1,75 
1,80 
1,85 
1.90 
1.95 
2,00 
2.05 
2.10 
2.19 
2,20 
2,25 
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,00051 , 
,00055 
,00060 
,0006b 
,0007o 
.00075 
,00080 
.00086 
,00092 
,000*8 
,00104 
,00110 
,00117 
.00123 
,0013o 
,00137 
,00144 
.00132 
,0016o 
,00167 
.00175 
,00184 , 
.00192 
,00200 
.00209 
.00218 
.00227 
,00236 
,00246 
,00256 
,00265 
.00276 
.00266 
.00296 
,00307 
.00318 
.00329 
.00340 
******* 

00004 
00005 
00007 
00000 
00010 
00012 
00015 
00017 
0OO20 
00023 
00026 
0002» 
00033 
00036 
00O40 
00044 
00049 
00063 
00058 
00062 
00067 
00073 
00078 
00084 
00090 
00096 
00102 
0010» 
,00115 
00122 
00129 
,00136 
,00143 
,00161 
00159 
,0016b 
00175 
00183 
00192 
00200 
,00209 
,0021» 
,0022b 
,00237 
,00247 
,00257 
,00267 
,00277 
,00288 
00206 
,00309 
,00320 
,00332 
,00343 
,00355 
. * * * * « • 

,00004 , 
,00003 . 
,00007 , 
,00009 , 
.00011 , 
,00013 , 
.00013 , 
,00018 ,( 
,00021 , 
.00024 , 
.00027. , 
,00030 , 
.00034 , 
.00038 . 
,00042 , 
,00046 , 
,00050 , 
.00055 , 
.00060 . 
,00065 , 
,00070 , 
,00075 , 
,00081 . 
.000B7 . 
,000*3 , 
,00099 , 
,00105 , 
,00112 . 
,00119 , 
.00126 . 
,00133 , 
,00141 . 
,00148 , 
,0015b . 
,00164 , 
,00173 , 
,00181 , 
.00190 . 
.ooiyy . 
,00208 , 
.00217 , 
.00226 . 
,00236 , 
.00246 . 
,00256 . 
.00266 . 
.00277 . 
,00288 , 
.00298 , 
.00310 . 
.00321 . 
.00332 . 
.00344 . 
.00356 , 
,00368 , 

******** 

00004 
00005 
00007 
00009 
00011 
00013 
00016 
0001O 
00021 
00024 
00026 
00031 
00035 
00039 
00043 
00047 
00052 
00057 
00061 
00067 
00072 
00078 
00083 
00089 
00096 
00102 
00109 
00116 
00123 
00130 
00138 
00145 
00153 
00161 
00170 
0017o 
00187 
00196 
00203 
00214 
00224 
00234 
00244 
00234 
00264 
00275 
0028b 
00297 
00308 
00320 
00331 
00343 
00355 
00368 
00380 
***** 

,00004 , 
,00006 , 
.00007 , 
,00009 , 
.00011 , 
,00014 . 
,00016 , 
,00019 , 
.00022 , 
,00025 , 
.00028 , 
,00032 , 
,00036 , 
,00040 , 
.00044 , 
,00048 , 
.00033 , 
.00058 , 
,00063 , 
,00068 , 
,00074 , 
,00080 
.00086 , 
.00092 , 
.00098 
.00105 
.00112 
.00119 
,00126 
.00134 , 
.00141 
.00149 
,00157 
.00166 
,00174 
.00183 
.00192 
.00201 , 
.00211 , 
.00220 , 
.00230 
.00240 
.00231 
.00261 
,00272 
,00263 
,00294 
.00303 
,00317 
.00329 
.00341 
,00353 
,00365 
,00378 
.00391 
******** 

00004 , 
00006 , 
00007 , 
00009 , 
00011 . 
00014 , 
0001b , 
00019 , 
00022 . 
0002b , 
00029 , 
00033 , 
00037 . 
00041 , 
00045 , 
00050 , 
00054 , 
00059 , 
00065 , 
00070 , 
0007b , 
00082 
00088 , 
00094 , 
00101 
00108 
00115 
00122 
00129 
00137 
00145 
00153 
00161 
00170 
00174 
U0188 
00197 
0020b , 
0021b , 
00226 , 
0023b 
0024b 
,00257 
,00268 
,00279 
00290 
,00302 
00313 
00325 
00337 
,00350 
,00362 
00375 
,00388 
,00401 
> * • * * * • 

00004 , 
00006 , 
00008 , 
00009 , 
00012 , 
00014 . 
00017 , 
00020 ,( 
00023 , 
00026 , 
00030 . 
00033 , 
00037 , 
00042 . 
00046 , 
00051 . 
00056 , 
00061 . 
000o6 , 
00072 . 
0007» . 
00084 . 
00090 . 
00096 . 
00103 . 
00110 . 
00117 . 
00125 , 
00132 . 
00140 , 
00148 , 
00157 , 
00165 , 
00174 , 
00183 , 
00192 , 
00202 , 
00211 . 
00221 . 
00231 , 
00242 , 
,00252 , 
,00263 , 
,00274 , 
,00235 . 
00297 , 
,00309 . 
00320 , 
,00333 , 
00345 . 
,00358 , 
,00371 , 
00364 , 
,00397 , 
,00410 . 
******** 

00005 
00007 
00009 
000 11 
00014 
00016 
00019 
00023 
00026 
00030 
00035 
00039 
00044 
00049 
00054 
00059 
00065 
00071 
00077 
00084 
00091 
00098 
00105 
00113 
00121 
00129 
00137 
00146 
00155 
00164 
00174 
00184 
00194 
00204 
00214 
00X25 
0023o 
00248 
00259 
00271 
00283 
0029b 
00309 
00322 
00335 
00448 
00362 
00376 
00390 
00403 
00420 
00435 
00450 
00466 
00482 
***** 

850,59 
992,35 
1134,12 
1275,88 
1417.05 
1339,41 
1701.18 
1642,94 
1*84,70 
212b.47 
22ba,23 
2410,00 
2551,76 
269,5,53 
2835.29 
2977.06 
311B.82 
3260.59 
3402,4b 
3544.12 
3bftb.b8 
3B27,bb 
3969,41 
4111.18 
4252,94 
4394.71 
463b.47 
4078,24 
4820,00 
4961,77 
5103,54 
3245,30 
5387,07 
5528,83 
6670,60 
5812,36 
5934.13 
6095,89 
6237,66 
6379,42 
6521.19 
6662,95 
6804.72 
6946,48 
7088.25 
7230.01 
7371,78 
7513,54 
7655.31 
7797,07 
7936,84 
8080,61 
8222,37 
6364,14 
8505,90 

****«•**•*. 



•VELO* • 
•cioAoe* 
•CM/8) * 

* ,9a 
• ,39 
* ,40 
• ,43 
• ,50 
> .93 
* ,60 
• ,69 
* ,7o 
* ,79 
« ,60 
» ,63 
• .90 
. ,99 
• 1,00 
• 1.09 
• 1.10 
• 1,19 
* 1.20 
• 1,29 
• 1.30 
• 1,39 
* 1,40 
« 1.49 
* 1,90 
• 1,93 
* 1,90 
* 1,69 
• 1,70 
* 1,79 
* 1,80 
• 1.89 
* 1,90 
* 1,93 
* 2.00 
* 2,09 
* 2,10 
* 2,19 
# 2,20 
* 2,29 
• 2,30 
* 2.39 
« a.40 
* 2,49 
* 2,90 
• 2,99 
« 2,60 
• 2,69 
• 2,70 
* 2,79 
« 2,80 
• 2,89 
* 2,90 
* 2,99 
« 3,00 

K«,03 

.00003 
,00004 
,00009 
,00009 
,00008 
,00009 
.00011 
,00013 
,00019 
.00017 
,00019 
,00021 
.00023 
.00026 , 
,00029 < 
,00031 , 
.00034 , 
.00037 , 
,00040 
,00044 
.00047 
,00090 , 
,00004 , 
,00098 , 
,00062 , 
,00066 , 
,00070 . 
,00074 , 
,00078 
,00063 
,00067 
,00092 , 
,00097 , 
.00102 
.00107 
.00112 
.00117 
,00123 
.00120 
,00134 . 
,00140 i 
,00149 , 
.00191 
.00198 
,00164 , 
.00170 , 
,00177 , 
,00183 , 
,00190 , 
,00197 i 
,00204 , 
.00211 , 
,00216 
,00228 
,00233 , 

D 

K«,06 

.00003 
,00004 
.00009 
,00009 
,00009 
.00009 
,00011 
,00013 , 
,00019 , 
,00017 , 
,00019 , 
,00021 , 
00024 , 
00026 , 
00029 , 
00032 , 
00039 , 
00036 , 
00041 , 
,00044 , 
00046 , 
00091 , 
00099 , 
00039 , 
00062 , 
00067 , 
00071 , 
00073 , 
00079 , 
00084 , 
00089 , 
00093 , 
00098 , 
,00109 , 
00109 , 
,00114 , 
00119 , 
,00120 , 
,00130 , 
00136 , 
00142 , 
00148 , 
00154 , 
00161 , 
00167 , 
00174 , 
00180 , 
00187 , 
00104 , 
00201 , 
00208 , 
00219 , 
,00229 , 
00230 , 
00238 , 

[ÀHtTRO 

K-,07 

,00003 
,00004 
00009 
00006 
,00008 
,00009 
00011 
00013 
00019 
00017 
00019 
00021 
00024 
00026 , 
00029 
00032 
00039 , 
00098 , 
00041 
00043 
00048 
00092 
00050 , 
00039 
00063 , 
00067 , 
00072 , 
00076 , 
00081 
00085 
00090 
00099 
00100 
00105 
00110 
00116 
00121 
00127 
00199 
00198 
00145 
00191 
00157 
00169 
00170 
00177 , 
00189 , 
00190 
00197 , 
00204 , 
00212 , 
00219 , 
00227 
00294 
00242 , 

00 CONOUTO 0* 

» C R 0 

xp,oe 

,00003 
,00004 
,00009 
,00007 
,00008 
,00010 
.00011 
,00013 
,00015 
,00017 
,00019 
,00022 
,00024 
,00027 
,00090 
00092 , 
00035 , 
,00099 , 
,00042 
,00045 
,00049 
00052 
00036 , 
00060 
00064 , 
00068 , 
00079 
00077 , 
,00062 
,00086 
,00091 
,00096 
,00101 
,00107 
,00112 
,00117 
,00123 
,00129 
,00135 
,00141 
00147 
00193 
00159 
,00166 
00179 
00179 , 
00186 , 
00199 , 
00200 , 
00208 , 
00219 , 
00229 , 
,00290 
00298 , 
00246 , 

A 0 E 

K»,09 

,00009 
,00004 
,00003 
,00007 
,00008 
,00010 
,00011 
,00019 
,00019 
,00017 
,00019 
,00022 
,00024 
,00027 
00090 
00039 , 
00036 , 
00099 , 
00042 
,00046' 
00049 
00099 
00037 , 
00061 , 
00065 , 
00069 , 
00074 , 
00076 , 
00089 
00086 
00092 
00098 
,00109 
,00108 
,00119 
,00119 
,00125 
,00131 
,00137 
,00149 
00149 
00159 , 
00162 
,00168 
00175 
00182 , 
00189 , 
00196 , 
00204 , 
00211 , 
00218 , 
00226 , 
,00234 
00242 , 
00230 , 

2000, 

C A N 

K«,10 

,00003 
,00004 
,00005 
,00007 
,00008 
,00010 
,00011 
,00013 , 
,00015 , 
,00017 , 
,00020 
,00022 , 
,00025 , 
,00027 , 
00030 , 
00033 , 
00036 , 
00039 , 
00043 
,00046 , 
00050 , 
00034 , 
00058 , 
00062 , 
00066 , 
00070 , 
00079 , 
00079 , 
00084 , 
00089 , 
00094 , 
00099 , 
,00104 , 
,00109 • 
,00113 
,00121 
,00126 , 
,00132 
,00136 
00145 , 
00151 , 
00157 , 
00164 
00171 
00178 , 
00185 , 
00192 , 
00199 , 
00206 , 
00214 , 
00222 , 
00229 , 
00237 , 
00243 , 
00234 , 

CH«) 

6 A U 

Ka,20 

00003 
00004 
00006 
00007 
,00009 
,00010 
00012 
00014 
00016 
00019 
00021 
00024 
00027 
00030 
00033 
00036 
00039 
00043 
00047 
00050 
,00054 
00059 
00063 
00067 
00072 
00077 
00082 
00087 
00092 
000«8 
00103 
00109 
00115 
00121 
00127 
00133 
00140 
00146 
00153 
00160 
00167 
00174 
00182 
00189 
00197 
00203 
00213 
00221 
00229 
00237 
00246 
00253 
00264 
00273 
00282 

N I T 1 

«•,30 

,00003 
,00005 
,00006 
,00007 
,00009 
,00011 
.00013 
.00015 
,00017 
,00020 
,00022 
.00025 
,00028 
,00031 
,00035 
,00038 , 
.00042 , 
,00046 , 
,00030 
,00054 
,00058 
.00062 
,00067 , 
,00072 , 
,00077 , 
,00082 , 
,00087 , 
,00093 , 
,00098 
,00154 
.00110 
.00116 
.00123 
,00129 
,00136 
,00142 
,00149 
,00156 
,00164 
.00171 
,00179 
,00187 
,00194 
.00203 
.00211 
.00219 , 
.00228 , 
.00237 , 
,00246 , 
,00255 , 
,00264 , 
,00273 , 
,00283 , 
.00293 , 
.00303 , 

k H I A 

K»,40 

,00003 
00003 
00006 
,00008 
,00009 • 
,00011 
,00013 
00016 
,00018 
00021 
,00023 
,00026 
00030 
00033 
00036 
00040 
00044 
00048 
00052 
00056 
00061 
00066 
00071 
00076 
00061 
00086 
00092 
000*8 
00104 
00110 
00.116 
00122 
,00129 
,00196 
,00143 
,00150 
00157 
,00165 
,00173 
00180 
0Q188 
00197 
00205 
,00214 
00222 
00231 
00240 
00250 
00259 
0U269 
00278 
00288 
00299 
00309 
00319 

IRE». D* 

E M 

M . 5 0 

,00004 
,00005 
,00006 
,00006 
,00010 
,00012 
,00014 
,00016 
,00019 
,00021 
,00024 
,00027 
,00031 
,00034 
,00098 
,00042 
,00046 
,00050 
,00054 
,00059' 
,00069 
,00068 
00073 
,00079 
,00064 
00090 
00096 
,00102 
,0010b 
,00114 
,00121 
,00126 
,00133 
,00142 
,00149 
,00156 
,00164 
,00172 
,00180 
,00160 
,00197 
,00203 
,00214 
,00223 
,00232 
,00241 
,00251 
,00261 
,00270 
00281 
00291 
,00301 
,00312 
,00323 
00334 

SECAO 

l/M 

K»,60 

,00004 
,00005 
,00006 
,00008 
,00010 
,00012 
,00014 
,00017 
,00019 
,00022 
,00025 
,00028 
,00032 
,00033 
,00039 
,00043 
,00047 
,00052 
,00056 
,00061 
,00066 
,00071 
00076 
,00082 
,00087 
00093 
00099 
,00105 
,00112 
,00118 
,00125 
,00132 
,00139 
,00147 
.00154 
,00162 
,00170 
,00178 
,00187 
,00195 
,00204 
,00213 
,00222 
,00231 
,00241 
,00250 
00260 
,00270 
,00280 
002tfl 
00302 
,00312 
,00323 
00335 
00346 

30 CÜNOUTU 5» 

OUSi K 1 

K»,70 

,00004 
,00005 
,00007 
,00008 
,00010 
,00012 
,00015 
,00017 
,00020 
,00023 
,00026 
,00029 
,00033 
,00036 
,00040 
,00044 
,00049 
,00033 
,00058 
,00063 
,00066 
,00073 
00078 
,00064 
,00090 
000«6 
00102 
,00109 
,00115 
,00122 
,00129 
,00136 
,00144 
,00151 
,00159 
,00167 
,0017b 
,00184 
,00193 
,00201 
,00210 
,00220 
,00229 
,00239 
,00248 
,00256 
,0026» 
,00279 
,00290 
00300 
00311 
,00322 
00334 
00343 
00357 . 

K».80 

,00004 
,00005 
,00007 
,00009 
,00011 
,00013 
,00015 
,00018 
,00020 
,00023 
,00027 
,00030 
,00034 
,00037 
,00041 
,00046 
,00050 
,00053 
,00059 
,00064 
,00070 
,00075 
00081 
,00086 
,00092 
00099 
0O1U3 
,00112 
,00119 
,00126 
,00133 
,0ul40 
,0014b 
,00156 
,00164 
,00172 
,00180 
,00189 
,00196 
,00207 
,00216 
,00226 
,00235 
,00245 
,00235 
,00266 
,00276 
,00287 
,00298 
00309 
00320 
,00332 
00343 
00355 
00367 , 

5.141600 M2 

:M MltlriETRÜS 

K«,90 

,00004 
,00005 
00007 
,00009 
,00011 
,00013 
,00015 
,00018 
,00021 
,00024 
,00027 
,00031 
,00034 
,00038 
,00042 
,00047 
,00051 
,00036 
,00061 
,00066 
,00071 
,00077 
00083 
,00089 
,00095 
00101 
00108 
,00114 
,00121 
,00129 
,00136 
,00144 
,00152 
,00160 
,00168 
,00176 
,00185 
,00194 
,00203 
,00212 
,00222 
,00232 
,00241 
,00252 
,00262 
,00272 
,00283 
,00294 
,00305 
00317 
00328 
,00340 
00352 
00364 
00377 , 

M 1 . 0 

,00004 
,00003 
00007 
,00009 
,00011 
,.00013 
,130016 
,00018 
,00021 
,00024 
,00028 
,00031 
,00035 
,00039 
,00043 
,00046 
,00052 
,00057 
,00062 
,00067 
,00073 
,00079 
00064 
00091 
,00097 
00103 
00110 
,00117 
,00124 
,00132 
,00139 
,00147 
,00155 
,00163 
,00172 
,00180 
,00189 
,00198 
,00208 
,00217 
,00227 
,00237 
,00247 
,00257 
,00268 
,00279 
,00290 
,00301 
,00312 
00324 
00336, 
,00348 
00360 
00373 
00385 , 

K«2,0 

,00005 
00006 
00008 
,00010 
,00013 
,00015 
,00018 
00021 
,00025 
00028 
,00032 
,00037 
,00041 
,00046 
00050 
00056 
00061 
00067 
00073 
,00079 
,00085 
00092 
00099 
00106 
00113 
00121 
00129 
,00137 
,00145 
,00154 
,00163 
00172 
,00182 
,00191 
,00201 
,00211 
,00222 
,00232 
,00243 
,00254 
,00266 
,00278 
,00289 
,00302 
,00314 
00327 
,00340 
00353 
00366 
00380 
00394 
,00408 
00422 
00437 
00452 

CfcTESB •* 

* V A Z Ã O • 

* ri im * • lL/¡> i • 
• * 

942.48 • 
1099,56 • 
1256,64 • 
1413. 72 '« 
1570,80 * 
1727,88 * 
1884,96 * 
2042,04 * 
2199,12 * 
2336,20 * 
2513.28 * 
2670,36 * 
2827.44 • 
2984,32 * 
3141,60 » 
3296,68 * 
3455.76 * 
3612,64 * 
3769.92 * 
3927,00 
4084.08 v 
4241,16 • 
4398.24 • 
4555,32 • 
4712.40 « 
4869,48 * 
5026,56 * 
5183,64 * 
5340.72 * 
5497,80 * 
5664.89 • 
5811,97 * 
5969.05 • 
6126.13 « 
6283.21 • 
6440,29 • 
6597,37 • 
6754,45 • 
6911,53 * 
7o68,61 * 
7225.69 • 
7382.77 • 
7539,65 • 
7696,93 * 
7854.01 • 
ool1,09 • 
8166,17 * 
8325,26 • 
8462,34 • 
8639.41 • 
8796,50 * 
8953,58 * 
9110,66 * 
9267,74 » 
9424,82 • 
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