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APRESENTACAO

O processo de desenvolvimento dos paises dependentes de tecnologia estrangeira caracteriza-se
pela inevitdvel aculturagdo, representada pela absorgdo das técnicas cujo conteiido estd con-
dicionado aos recursos e & realidade dos paises que as originaram.

A assim chamada transferéncia de tecnologia prende-se ao nio menos propalado conceito
de “know-kow”; porém, aqueles que tém a responsabilidade de adaptar essa tecnologia a
condigOes e realidades especificas defrontam-se, invariavelmente, com a necessidade de conhe-
cer tais especificidades e os seus “porqués”, para poder encontrar o melhor compromisso entre

a orientagdo externa e as possibilidades daquelas realidades.

Em outras palavras, cremos ser fundamental para uma real adaptagdo tecnolbgica o desenvol-
vimento de um espirito de “know-why”.

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

A posi¢do assumida nessa norma, no tocante ao calculo de perda de carga em tubulagdes,

constitui uma modificagdo nos procedimentos tradicionais cuja origem é bem conhecida
pelos sanitaristas brasileiros.

" Este trabalho pode ser considerado como um instrumento de acelerag3o do inevitdvel processo
de assimilagao desse novo conteiddo.

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 missdo.

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



NOTA DO AUTOR

Este trabalho tem por finalidade divulgar as nogdes principais da teoria do escoamento
em condutos forgados; mostrar o manuseio da férmula universal de perda de carga, por via nu-
mérica efou através do uso de diagramas ou das Tabelas especialmente confeccionadas para
este fim; evidenciar as incorregGes das formulas empiricas de perda de carga, de emprego mais
frequente na Engenharia Sanitdria.

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

TUFI MAMED ASSY
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1. INTRODUGCAO

A Geréncia de Normalizagdo Técnica da CETESB, Companhia Estadual de Tecnologia de Saneamento B4sico e de
Defesa do Meio' Ambiente, tem por escopo a elaboragdo de Normas Técnicas nas diversas reas da Engenharia Sanitdriae
Ambiental. Uma dessas normas, j4 em nivel de Projeto.de Norma da Associagio Brasileira de Normas Técnicas, refere-se
ao projeto de adutoras em conduto forgado ¢ em conduto livre (P-NB-591/76). Nesta Norma, assume particular com-
plexidade o assunto relativo a perda de carga, ao se pretender indicar o formuldrio que rege o escoamento nos condutos
for¢gados com os correspondentes campos de aplicagdo e graus de precisdo.

Como se sabe, entre nds, estdo consagradas pelo uso diversas férmulas empiricas para a andlise dos escoamentos
em redes hidrdulicas (redes de distribuicZo e condutos de adu¢do). De uma maneira geral, as férmulas empiricas sdo
recomendadas por seus autores para aplicagdo em dominios restritos de didmetros e nelas figuram coeficientes numéricos
que dependem da rugosidade do conduto e nio dependem, pelo menos explicitamente, do tipo de escoamento que se
estabelece no conduto. :

Por essa razdo, o enprego das férmulas empiricas pode induzir o engenheiro a dois erros essenciais: o primeiro,
devido a escolha inadequada do coeficiente numérico que nem sempre corresponde aos materiais de que sdo feitos os
tubos e aos demais dados em jogo. Com efeito, as tabelas que normalmente acompanham as férmulas empiricas, embora
detalhadas, sdo quase sempre genéricas demais para uma escolha judiciosa dos coeficientes numéricos. O segundo erro é
mais grave porque de natureza conceitual: os coeficientes numéricos nem sempre s3o compativeis com o regime de es-
coamento que estd se estabelecendo no conduto.

A fim de elucidar este Gltimo aspecto da questdo relativamente a algumas das principais férmulas empfricas
de maior emprego na Engenharia Sanitdria, a CETESB houve por bem solicitar o presente estudo. A elucidagdo se fard
com base em alguns topicos da teoria que rege o escoamento nos condutos forgados e na férmula universal de perda
de carga. Objetiva-se, também, mostrar neste trabalho a manipula¢do dos principais resultados dessa teoria, ¢ da férmula
universal de perda de carga, por via numérica, tendo em vista o emprego das atuais mdquinas digitais de calcular, e atra-
vés do uso de diagramas e de tabelas. Serdo ainda, recomendadas as rugosidades uniformes equivalentes para as aplica¢Bes
em projetos de redes de distribuigcdo e de linhas de adugdo. As tabelas anexas, preparadas com tais parimetros, serdo
bastante tteis e expeditas nos problemas préticos.

2. FORMULAS EMPIRICAS DE PERDA DE CARGA

As férmulas empiricas de maior uso na Engenharia Sanitdria e que serdo objeto do presente trabalho, sdo as seguin-
tes:

a) Férmulas de Flamant (*)

DI = bV VD 0))

onde b = 0,00052 para tubos de vidro ou de chumbo, b = 0,00074 para tubos de ferro fundido novo e b = 0,00092
para tubos de ferro fundido usado
O uso desta férmula tem sido frequente nas instalagBes domiciliares.
b) Férmula de Hazen-Williams
Vl ,88

T=e8 T

(22)

* O significado das letras que comparecem nas férmulas estd indicado no n 8,
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Onde C ¢ um coeficiente cujo valor depende unicamente da natureza das paredes dos condutos.

Esta férmula tem sido recomendada para instalagdes com condutos de didmetros ndo inferiores a SO mm [7]*.

J= 10,65 (2b)

c) Férmula de Manning-Strickler.
: v =r11—RH2/3 y/2

Onde n € 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.

PRINCIPAIS RESULTADOS DA TEORIA DOS ESCOAMENTOS EM CONDUTOS FORCADOS

Um conduto ¢ dito cilindrico longo quando a sua forma ¢ a de uma superficie cilindrica fechada, de comprimento

muito, maior que a méxima dimensio da se¢cdo transversal e a parede é idéntica do ponto de vista da rugosidade em
toda a sua extensdo. O regime do escoamento em um tal conduto serd admitido dinamicamente estabelecido, i. é, no
sentido de que o movimento se realiza em regime estaciondrio (ou estatisticamente estacionirio) e as velocidades em

uma se¢do transversal ndo dependem da abscissa

u 3]

que fixa a posi¢do da se¢do no conduto. Sob estas hipdteses e

admitindo que o conduto é de se¢do circular, os principais resultados da teoria que regem o escoamento nos condutos
forcados podem ser resumidos como segue:

a) As trajetérias médias sdo paralelas as geratrizes do conduto, a repartigdo das presses médias ¢ hidrostitica em uma

mesma segdo, os coeficientes da energia cinética a e da quantidade de movimento § sdo os mesmos ao longo de
toda a extensdo do conduto, de tal sorte que a perda de carga hr entre duas se¢Ges, distantes de L, é igual a diferenca
das cargas piezométricas z + p/y nas duas segdes e ¢ dada por:

Introduzindo nesta equagdo a expressdo da tensdo tangencial na parede dada por 7o = C¢ YV?/2g obtém-se a formula

universal de perda de carga: '

LV LV

br=4Cp o = D2

onde f = 4 Cg é o coeficiente de perda de carga distribuida; fungdo do numero de Reynolds R e da rugosidade
relativa K/D: : :

(4)

f= f(R,3) | 5)

b) As equagBes (4) e (5) sdo aplicdveis aos escoamentos laminares e turbulentos. Quando o movimento é turbulento,

condigGes especiais reinam nas vizinhangas imediatas da parede do conduto. Nesta regido, a presenga de um contorno
s6lido impede o movimento transversal dos elementos fluidos, tornando impossivel, também, a flutua¢@o das veloci-
dades. Forma-se, assim, dentro da camada limite turbulenta, uma sub-regido, justaposta & parede do conduto,
extremamente delgada, onde o movimento é necessariamente laminar (Fig. 1). Dd-se a esta sub-regido.o nome de
filme laminar. Demonstra-se que para um conduto de didmetro e de rugosidade dados, a espessura do filme laminar
§ ¢ uma fungdo decrescente do nimero de Reynolds R. Entdo, quando R ¢ suficientemente pequeno, & € grande
e cobre todas as asperezas da parede o condutoise diz hidraulicamente liso. Quando R aumenta, a espessura relati- -
va do filme diminui e para um dado R, as irregularidades da parede emergem do filme laminar € contactam direta-
mente com a parte do fluido em escoamento turbulento. Uma superficie inicialmente “lisa” torna-se “rugosa”
(Fig. 2).

c) Quando as asperezas da parede do conduto sio de dimensdes umformes ¢ uniformemente distribuidas, a fungao

f(R, €/D) admite a representagdo da Fig. 3 (Experiéncias de Nikuradse). Para um valor dado de ¢/D podemos distin-
guir as seguintes regides quando R varia desde R = 0 até o valor mais alto permitido pela experiéncia:

Reglao I:0 < R < 2000; o movimento do fluido é laminar:

64
f=2 ()

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

Regido 1I: 2000 < R < 2 400; o movimento € de transi¢do do movimento laminar ao turbulento. A fungdo f ndo é
conhecida, analiticamente, nesta regido.

Regido III: 2000 < R < R,; o conduto ¢ hidraulicamente liso e f é fun¢do de R independente de ¢/D:

| _
L 1o RVE -08 7a
N og (7a)

vilida para R > 10°. Para R < 10%, a fungfo f(R) é corretamente representada pela férmula de Blasius:
f=0316 R-V* (7b)
Para uma forma dada da rugosidade e um valor dado de ¢/D o nimero de Reynolds R, € raiz da equagdo
€ N
p-R V8L

onde N € uma constante adimensional que depende da forma das rugosidades e da escoltha do pardmetro linear € que
caracteriza a dimensdo das rugosidades (Nas experiéncias de Nikuradzé N = 11,6).
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Fig 3 — Diagrama de Nikuradzé



Regido IV: R, < R < R;; f € fungdo de R e de ¢/D mas a sua expressdo analitica ndo é conhecida nesta regido,
e R; ¢ a raiz da equagdo:
e N
p-RVY¥
onde N’ tem o mesmo significado de N e vale N’ = 70 nas experiéncias de Nikuradzé.
Regido V: R > R,. O conduto ¢ hidraulicamente rugoso e f é fungdo soniente de ¢/D:
L. D
VF= At2loey, ®
onde A € uma constante numérica que depende da forma das rugosidades e da escolha de . (Nas experiéncias de Niku-

radzé A = 1,74). ' A
E possivel representar por uma curva tnica as variagdes de f em fungdo de ¢/D e de R. Com efeito, as Egs.(7)

e (8) podem ser rearranjadas, respectivamente, como segue:

1 D _ RVT 4 ;
Nau -2 logje— =2 log Die -0,8 . (%a)
1 D ’ '
—— _— = ‘ 9b
JT 2 log e _ (%b)

O primeiro membro destas equages colocado em fungdo de 2 log [R V1] (D/2€)] fornece, para pequenos valores
de R VT / (D/2¢), uma reta inclinada de 45° e, para grandes valores de R Vi (D/2¢€), uma reta paralela ao eixo das
abscissas. Segundo Prandti, a curva inica assim obtida representa a “fungdo geral da rugosidade” (Fig. 4).

conduéos usuQis

C (10
-1 v ' . .
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" Fig. 4 — Fungio geral da rugosidade

d) Os resultados de Nikuradzé sio qualitativamente aplicdveis aos condutos em que as asperezas de suas paredes nio
sdo de dimensdes uniformes e nem uniformemente distribuidos (condutos industriais). Para um conduto dado,
existem os dois mimeros de Reynolds R, e R tais que para R <R, o conduto ¢ hidraulicamente liso, 0 coeficiente
de perda de carga é corretamente representado em fungdo de R pela formula (7) e para R > R;, o conduto ¢ hidrau-
licamente rugoso, o coeficiente de perda de carga € independente de R e para uma rugosidade dada, f depende apenas
do didmetro. A fim de caracterizar as asperezas com uma dimensdo linear, Colebrook cria a nogdo de rugosidade uni-
forme equivalente L. E a raiz € = k da seguinte equacio, obtida da Eq. 8 com A = 1,74

1. - D
Vi - 1,74 + 2 log.al—(—

onde f ¢ medido, para um didmetro D dado, na regido em que R > Rj.



Sendo possivel entdo, caracterizar cada tipo de aspereza por uma rugosidade uniforme equivalente k, pode-se
construir para os condutos industriais uma fung¢3o geral da rugosidade do tipo (Fig. 4):

1 D _ D/2k
772 oz gy = 1,74 - 2 logao |1 +187 m]

Pata as aplicagBes, esta formula é convertida em

%: -2 logyo (0,27%— + —f{il—- (09
conhecida como férmula de Colebrook, (ou Colebrook-White). A Eq. (10) conduz & Eq. (7a) dos condutos hidrau-
licamente lisos para os quais (K/D) = 0 e conduz & Eq. (8) dos condutos hidraulicamente rugosos quando R = ..

Até hd pouco tempo em que ndo existiam ainda as modernas mdquinas digitais de calcular, a Eq. (10) era resolvida
com o auxilio dos diagramas de Moody ou Moody-Rouse, (anexo), conforme serd visto mais adiante.

Na pritica, o valor da rugosidade uniforme equivalente depende do processo de fabricagdo dos tubos, da natureza
do liquido que escoa nos condutos ¢ do tempo em servigo dos condutos. Os tubos fabricados por um mesmo processo
apresentam, em geral, o mesmo valor da rugosidade uniforme equivalente, o qual é independente do didmetro do tubo.

TABELA 1
Resumo dos dados experimentais obtidos nos ensaios de condutos industriais novos (Cf. Ref. 8).
] Intervalo de variagéo Rugosidade uniforme
Tipo NO fixado nos ensaios equivalente ~ K (mm)
do de
tubo ensaios Diametro Velocidade Nitmero de Intervalo de Valor Valor
{mm) {m/s) Reynolds variagao médio recomendado
4
Ferro fundido %3 0,‘35 2,43 ‘x 10 0’\15
ndo revestido 3 a a a a 0,23 025
500 4,85 7,66 X 10° 0,33
4
Ferro fundido 9~8 0’\12 2,88 ‘x 10 0’9 2
revestido 14 a a a a 0,10 0,13
1.550 10,14 6,48 x 10° 0,22
2
Ferro 9 0,17 3,40 X 10 0,04
galvanizado 9 a a a a 0,10 0,13
105 6,15 5,15 x.10° 0,28
10 0,06 8,02 x 102 0,01
F R ’ ’ :
foriado 18 a a a i 0,08 0,05
9 205 6,75 9,11 x 10° 0,10 :
Aco 12 0,07 7,57 x 10% 0,02
miesﬁ o 4 i a a 3 0,05 0,05
: 257 3,32 4,09 x10° 0,13 :
Aco 16 0,23 3,75 x 103 0,01
s evestido 10 a } a a a 0,03 0,04
: 307 13,80 ,28x10° |~ 0,08
4
" Cimento 7\5 0,22 1,90 x 10 Tubo Tubo .
amijanto 3 a a a 5 Liso Liso Liso
147 1,70 1,80 X 10
Revest. interno 92 0,16 2,67 x10° Liso Tub
com concreto 6 a a . a a Li ° Liso
centrifugado 1524 4,70 1,18.x 108 0,03 S0
Revest. interno 254 0,19 1,41 x 10° Tubo Tubo
com betume 7 a a a Liso Liso Liso
centrifugado 1175 2,83 1,24 x 108
2
X
Tubo ? 0,04 6,30 x10 Tubo Tubo .
i 16 a a a Liso Li Liso
so 102 9,69 8,74 x 10° g so




e) a concordéncia entre os resultados experimentais e a representagao grafica da Eq. 10 podem ser vistas nas Figs. 5 € 6.
Os ensaijos foram realizados em laboratério e no campo, e os tubos utilizados foram novos e velhos, de pequenos € de
grandes didmetros. ‘

As Figs. 5 e 6 e as tabelas 1 e 2 confirmam que os escoamentos em condutos, quando internamente bastante lisos,
sdo corretamente regidos pela Eq. 7a, com a variagdo da velocidade em relagdo & média inferior a 2,5%, precisdo esta que
é da maioria dos aparelhos de medida. Portanto, a menos que ocorra a modificagdo da superficie interna do conduto
(por corrosdo ou por outras causas) com o tempo, os escoamentos em condutos hidraulicamente lisos podem ser
avaliadas com elevado grau de precisdo a partir da Egs. 7 ou 10. Entretanto, os resultados experimentais mostram que o
mesmo ja ndo ocorre com os condutos hidraulicamente rugosos. Com efeito, por simples inspegdo dd Tab. 1 vé-se que é
elevada a variagdo da rugosidade uniforme equivalente dentro de cada classe particular de tubos novos, sendo até de 9
para | a relagdo entre o maior valor e o menor valor. Na realidade essas varia¢des deveriam resultar menores de vez que
em parte s3o devidas provavelmente, as discrepancias experimentais cometidas nas medidas dos didmetros, das velocida-
des e das demais varidveis intervenientes e em parte, sdo devidas possivelmente, aos efentos da idade que em certos casos
comega a se manifestar nos condutos ao cabo de alguns meses de operagdo. Neste caso, foi recomendado adotar-se para
cada classe de tubos um valor médio para a rugosidade uniforme equivalente. Os erros resultantes na velocidade ¢ na per-
da de carga, devido as variagdes da rugosidade uniforme equivalente em relagdo ao valor médio, serdo bastante reduzidos
e limitados a valores perfeitamente toleravels em termos praticos.

f) O interesse das formulas de resisténcia na Engenharia Sanitdria destaca-se, sobretudo, na andlise hidrdulica das redes
de distribui¢do e das linhas de adugao. Para estes fins, a formula universal de perda de carga parece ser a mais reco-
.. mendavel, (V. n® 6), pois é corretamente vilida em todas as regides do escoamento, incluindo a regido de transigdo,
e ¢ de fcil manipulagdo, por via numérica, com as atuais maquinas de calcular (V. n© 4). Contudo, para que os resul-
tados obtidos por essa formula sejam confidveis, é indispensavel que se faga uma correta avaliagio do coeficiente k.
Esse coeficiente depende, de uma maneira geral, da composi¢do da dgua, do material e do processo de fabricagdo dos
tubos, do acabamento interno do tubo e da idade em servico do conduto. Conhecendo esses elementos e ajuizando
um coeficiente de seguranga, o Engenheiro estd em condig¢es de fixar o valor de k a adotar. Por exemplo, para os
condutos de ferro fundido hd bastante tempo em servigo e considerando o tipo de revestimento interno entdo execu-
tados nos tubos antigos, o valor de k a adotar € da ordem de 10~2m. Mas para os condutos riovos de qualquer mate-
rial (ferro fundido, ago, concreto armado, cimento amianto, pldstico), em que os revestimentos internos sdo particu-
larmente lisos, € os preservam de incrustagGes, a literatura especializada indica um valor de k da ordem de § x 10™5m
Entretanto, a fixa¢do de k deve compreender ainda, o tipo da rede hidrdulica, onde as perdas de carga smgulares
de dificil avaliagdo nio s3o consideradas, em geral. Nas redes de distribui¢do estas perdas sio devidas ao elevado nimero
de juntas, conexdes, vilvulas e registros enquanto que nas adutoras, ainda que bem assentadas, ocorrem perdas devidas
a falta de alinhamento preciso e 4 presenca de ]untas Por essa razdo, Dupont, [6], na Franga, tem recomendado adotar,
para as redes de distribuigdo, o valor K =107®m, para as adutoras de comprimento inferior a 1000 m, o valor
K=10"%m, e para as adutoras de comprimentos maiores que 1000 m, o valor K =4 x 10-*m. Ainda, nas redes de
distribui¢do, quando se quer levar em conta os eventuais acréscimos nos consumos, a formagdo de possiveis depésitos de
materiais ¢ a incerteza quanto ao sentido do escoamento nos condutos, Dupont recomerida elevar o valor de K para
2 x 107%m
Entre nos, essa orientagdo foi seguida na redagio das Normas Técnicas P-NB-591 “Elaboragdo de Projetos de Sis-
. temas de Adugdo de Agua para Abastecimento Piblico” e P-NB-594. “Elaboragdo de Projetos Hidraulicos de Redes de
Distribui¢do de Agua Potavel para Abastecimento Publico”. A Tab. 3 é uma reprodugdo dos valores adotados pelas
citadas Normas Técnicas, valores esses extrafdos de diversos autores e entidades [5], [10].

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

f= a+bRC (10b)
onde
0,225

a= 0,53 ‘é + 0094(K)

0,44
b= 88(5)

0,134
¢= 162(5)

Esta férmula é muito util para a andlise de um dado escoamento em que a vazdo e o didmetro s&o conhecidos a
priori (V. n® 4, CASO I).
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TABELA 2

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

Curva Nome Trecho ensaiado Ensaios Dados obtidos
do
Simbolo N9 Projeto Superficie Diam.(m) L[D | Ano Anos NO|Velocidade (m/s) R f  10°Kk(m)
o 1 Fort Randall Pen- Coal-tar 6,6 22 20| 3,15 1,25 x 107 0,01053 0,28
stock 1, Missouri (+) 4,41 1,75 X 107 0,01045
River, S.D.
o 2 Fort Randall Pen- Tinta de vinil 6,6 22(1956 .... 29| 1,92 8,11 X 10% 0,00833 zero
stock 8, Missouri sobre ago 4,38 1,84 x 107 0,00739
. River, S.D.
A 3 Fort Randall Tunn- Coal-tar 6,6 2901959 .... S| 6,0 4,67 x 107 0,00881 0,1
¢} 10, Missouri Ri- (*) 19,74 1,46 X 108 0,00869
ver, S.D.
e} 4 Denison Dam Concreto 6,0 32 (47-57 ... 3 19,59 1,20 X 108 0,00764 4,0
Tunnel, Red-River, 21,48 1,40 x 10% 0,00762
Okla, and Tex.
A $ Pine Flat Dam Con- Concreto Rect. 541952 .... 7| 18,45 2,80 x 107 0,01318 0,31
duit, Kings River, 1,5 X 2,7 20,52 3,43 x 107 0,01317
Calif.
o} 6 Pine Flat Dam Con- Concreto Rect. 54 154-58 ... 61 24,15 3,54 x 107 0,01750 0,012
duit, Kings River, 1,5 X2,7 27,45 4,49 x 107 0,01750
Calif.
A 7 Ontario Power Co. Concreto 5,4 361..... 8 S 1,2 5,88 X 108 0,00889 90,0
Tunnel, Niagara 6,0 2,94 x 167 0,00733
Falls, Canada
o] 8 Umatilla River Concreto 1,149 2550]..... s 5| 042-096 3,80 x10° 0,01481 0,1
Siphon, Umatilla 1,149 2565]|..... 2 2| 1,2-1,26 1,14 x 10% 0,01310
Project, Ore.
A 9 Umatila Dam Concreto 0,75 2,011 f..... novo 3 1,02 6,00 X 10° 0,01406 7,1
Siphon, Umatilla 1,08 6,40 X 105 0,01396
Project, Ore. )
10 Prosser-Pressure Concreto 0,762 896 )..... 4 71 1,37 1,01 x 10° 0,01768 0,437
Pipe, Yakima, 1,74 1,20 X 10° 0,01761
) Wash.
v 11 Deer Flat Cocnduit Concreto 0,9 2,4271..... 6 5 1,62 1,32 X 108 0,01368 0,123
Boise Project, 2,73 2,20 x 10 0,01333
Idaho
A 12 Chelan Station Con- Concreto 4,2 659|..... novo 17 0,36 3,40 X 108 0,01123 0,19
duit, State of 4,44 1,69 x 107 0,01056
Washington
O 13 Enid Dam Tunnel, Concreto 3,3 5(1958 6 8| 1L,1 2,58 x 107 0,01290 0,47
Yacona River. - 11,67 2,71 X 107 0,01290
14 Oahe Dam Tunnel, Concreto 5,475 36 |60-62 4| 11,01 7,37 x 107 0,00690 1,1
Missouri River, 13,32 9,17 X 107 0,00682
S.D.
15 San Gabriel Pen- Enamel 1,269 118(1953 . 30| 18,0 1,82 X 10° 0,01162 4,8
stock, Los Angeles em ago () 10,8 1,17 x 107 0,01037
County, Calif.
v 16 San Gabriel, Pen- Enamel 3,069 4911953 26 2,19 5,57 % 106 0,00880 zero
stock, Los Angeles em ago (*) 14,97 3,81 X 107 0,00653
County, Calif.
17 Garrison Dam Pen- Tinta Vinit 7,2 32/1956 novo 26 2,4 1,54 X 107 0,00761 zero
stock, Missouri sobre ago ' 1,65 2,96 X 107 0,00698
River, N.D.
O 18 Niagara Sir Adam Concreto 13,5 6241954 novo 6| 2,52 3,25 x 107 0,00769 5,5
Beek Tunnel, 4,53 5,66 X 107 0,00747
Canada
o) 18 Louisville Sewer Plistico 1,47 508/1949 novo 16 0,354 4,80 X 104 0,0206 zero
Model 0,099 762 1,245 1,13 X 10° 0,0168 zero

(*) Tubo de ago revestido internamente com alcatrio da hulha, por centrifugagio. .



TABELA 3

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

L TUBO DE AGO: JUNTAS SOLDADAS E INTERIOR CONTINUO

1.1.  Grandes incrustagdes ou tuberculizagGes - 24 a 12,0
1.2. Tuberculizagdo geral de 1 a 3 mm _ 09 a24
1.3. Pintura a brocha, com asfalto, esmalte ou betume em camada espessa . 0,6
1.4.  Leve enferrujamento 0,25
1.5. Revestimento obtido por imersio em asfalto quente 0,1
1.6. Revestimento com argamassa de cimento obtido ‘por centrifugacdo 0,1
L7. Tubo novo previamente alisado internamente e posterior revestimento de esmalte,

vinyl ou epoxi obtido por centrifugagdo 0,06

1L TUBO DE CONCRETO

2.1. Acabamento bastante rugoso: executado com formas de madeira muito rugosas: con-

creto pobre com desgastcs por crosio; juntas mal alinhadas : 2,0
2.2,  Acabamento rugoso: marcas visiveis de formas . 0,5
2.3.  Superficie interna alisada a desempenadeira; juntas bem feitas 0,3
2.4. Superficie obtida por centrifugacao 0,33
2.5. Tubo de superficie lisa, executado com formas metilicas, acabamento médio com '

juntas bem cuidadas 0,12
2.6. Tubo de superficie interna bastante lisa, executado com formas metalicas, acabamento

esmerado, e juntas cuidadas " 0,06
Il. TUBO.DE CIMENTO AMIANTO ’ . - 0,10

IV. TUBO DE FERRO FUNDIDO

4.1. Revestimento interno com argamassa de cimento e arcia obtida por centrifugagdo com

ou sem protegdo de tinta a base de betume 0,1
4.2. Nio revestido 0,15 a 0,6
4.3. Leve enferrujado 0,30
V.  TUBO DE PLASTICO : : S : : 0,06

VI. TUBOS USADOS

6.1. Com camada de lodo inferior 2a 5,0 mm .
6.2. Com incrusta¢des de lodo ou de gorduras inferiores a 25 mm ’ 6,0 a 30,0
6.3. Com material solido arenoso depositado de forma irregular 60,0 a 30,0

NOTA: - Valores minimos 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 f¢) € 10 b (indicado por fy,)
R
s x10° 10° 5 x 10° 10% 5 % 10° 106 | 5 x 10° Varidveis
KD
0,0396 0,0338 0,0265 0,0251 0,0238 0,0235 0,0235 fc
2 x 108 0,0394 0,0329 0,0271 0,0250 0,0348 0,0246 0,0244 fw
2,90 0,45 2,18 3,57 4,34 4,32 3,78 erro %
o 0,0381 0,0318 0,0229 0,0207 0,0183 0,0178 - fe
2 x 107 0,0387 0,0318 0,0234 0,0214 0,0193 0,0189 - fw
1,54 0,54 2,29 3,44 557 | 6,07 - erro %
4 0,0376 0,0312 0,0216 0,0190 0,0154 0,0147 0,0139 fc
2 x10 0,0392 0,0316 0,0216 0,0193 0,0163 0,0156 0,0146 fw
4,34 1,3 0,11 1,62 5,67 593 5,39 erro %
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4. ANALISE DOS ESCOAMENTOS EM CONDUTOS FORGADOS.

O método de cidlculo, que a seguir se expde, supde o escoamento isotérmico, realizando-se em um conduto forga-
do cilindrico, longo, de se¢do circular e sendo corihecidos 0 comprimento L e a rugosidade uniforme equivalente K.
O fluido € também conhecido através de v. As equagBes que regem um tal escoamento sdo da forma:

a) Equagdo de Colebrook

1 K, 251
\/T_ -2 10g10(0,27 D + R\/—f-) . . (10a) .
b) Equagdo da Continuidade
: 2
Q=" V= cte. o an
¢) Numero de Reynolds ‘
VD .
R=—=
S (12
d) Férmula universal de perda de carga distribuida
L V?

Sdo, portanto, quatro equagdes a seis incognitas, a saber, f, D, V, Q, R, hs. Quando duas dessas varidveis sdo dadas,
as demais varidveis resultam, e o problema admite solugdo e ¢ Unica. Na pritica, os pares de varidveis dados sdo em geral,
da forma: (D, Q), (h¢, D) e (hg, Q). Com os recursos do cilculo numérico e/ou com o emprego dos diagramas em anexo,
as solugdes, para cada um desses casos, podem ser obtidas como segue:
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CASO I: Dados (D, Q).

Vejamos, preliminarmente, o método de resolugdo através do emprego dos diagramas anexos. Como D e Q sdo
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 hy.

O método de resolugdo por via numérica empregando a formula de Wood, ndo traz nenhuma dificuldade de cil-
culo. Mas, a resolugdo com a formula de Colebrook exige um processo numérico iterativo, que entdo passamos a descre-
ver. Fagamos x = 1/+/f. A Eq. 10a se converte em:

K 2,51
F(x) = x + 2 log(0,27 ) + R x) =0

Seja Xo uma raiz aproximada de F(x) = 0 e suponhamos que a raiz exata é xo + h, onde h é uma quantidade pe-
quena. Entdo F(x, + h) = 0 e desenvolvendo pela formula de Taylor, temos:

F(xo +h) = 0 = F(xo) + hF (xo) +-;—h’F"(xo) .

Como h é pequeno e F(y) ¢ uma fungdo com propriedades normais nas vizinhangas da raiz procurada, os termos em
h?, h?, .. podem ser desprezados, de modo que:

~

= . F(Xo){Fl(Xo)

A formula iterativa de Newton-Raphson ¢ obtida escrevendo este Ultimo resultado como um processo iterativo,
a saber:

F(x;)
Xr+] = Xy -
r+1 T F'(x,) (l4b)
Aplicando esta férmula de recorréncia 4 Eq. (14a) obtém-se:
xr + 2log(0,27 %+ % Xr)
Xe41 = Xp - 50 - (14¢)

1+ <
(027 R + 2,51 %) lge 10

Adotando, preliminarmente, um valor Xo, a formula de recorréncia (14c) fornece sucessivamente x,, X5, ~=-.
O valor de x a adotar como solugdo serd o que diferir do anterior de um valor inferior a um erro prefixado. Com uma
mdquina de calcular do tipo digital o cilculo serd simples e rdpido. O valor de x assim obtido fornece

1 13

com o que se calcula a varidve] remanescente hy pela Eq. 13.

CASO II: Dados (hs, D).

Neste caso a solugdo por via numérica requer apenas uma ligeira modificagdo na Eq. 10. A expressio de
RVT = % Ng (16)

(onde J = h¢/L = perda de carga unitdria) ¢ fun¢do s6 dos dados do problema, converte a EQ. 10 em uma expressdo que
_ permite calcular diretamente o valor de f, com o que se obtém, pela Eq. 13,70 valorde Ve p_é_las Egs. 11 e 12, os valores
de Q e R respectivamente.

Com o emprego do diagrama de Moody-Rouse a solugdo é também direta e imediata: Depois de obtido RV pela
Eq. 16 se deduz do diagrama f(Rv/f , D/K). Os procedimentos seguintes sdo os acima descritos.

CASO IlI: Dados (h¢, Q).

Neste caso a solugdo por via numérica requer também uma ligeira modificagdo da Eq. 10 e ¢ obtida por-aproxi-
magGes sucessivas. As expressoes de (com J = hg/L e a = gn?/8):

tiradas respectivamente das Eqs. 11 e 13 ¢ das Egs. 10 e 16, convertem a Eq. 10 em

[ﬁls - _ 2\éjlogw [0,27K(—\/L5)2 + 72’25?—})(7%3]

1



a saber, em uma eqixag‘a'o da forma
F(x) = x5 +p log(gx®*+1x®) = 0 (18)
com A
2Val 25V

1
X—\7=, p= —Q_’ q-= 0,27K, r=7-2——ge a= 12,1

A Eq. 18 ¢ resolvida por aproximagBes sucessivas, utilizando o mesmo procedxmento de Newton-Raphson,

donde a férmula de recorréncia: :

5 xf, +p log(qx(z, + rxg_) , 19)
5x8 + p(2q + 3rx,)

. Xo(q +1X0) 1ge10

O valor de x assim determinado fornece

X = Xo

D =—):r (20)
com o que se calculam as demais varidveis remanescentes R e V. Quando o tubo € fornecido no comércio com diametros
discretos encomenda-se, na prdtica, tubos de didmetros igual ou imediatamente superior ao valor encontrado por (20).

Com o emprego dos diagramas, a solugdo 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)

— Calcula-se V pela Eq. 11

— Verifica-se o didmetro adotado resolvendo a Eq. 13 em relagdo a D. Se o didmetro assim obtido coincidir com o
adotado, o problema estd resolvido. Caso contrério, adota-se o didmetro que acaba de ser calculado e repetem-se
as operagoes acima citadas para uma nova verificagdo. Esse procedimento continua até a convergéncia.

EXEMPLO 1:

_ Num conduto cilindrico, longo, de comprimento L = 100m, de se¢ao circular, de didmetro D = 0,2m e de rugosi-
dade uniforme equivalente K = 10™*m estd escoando dgua i temperatura de 20°C.(v = 10-®m?/s) com a vazio de
62,8 lts/s. Pede-se a perda de carga (CASO I).

Solugio:

4Q 4 x0,0628
ND? ~ 3,14 x 027

~ Cf. Eq. 12: R=L\l))—- 10 x 2 x 02 = 4 x 10°

Cf.Eq.11:V = = 2,0'm/s

K _ 107 »
Rugosidade relatl‘va D o2 - 5% 10
Cf. Eq. 14: x = x4 - Xo-8+2 1035(10’235 * 0,063 xo)
. 1 + 7y
124,34 + 5,779 x,
A 12 tentativa:  xo= 5,0 x; = 7,477

22 tentativa: X, = 7477 x,= 7,480
32 tentativa:  x,= 7,480 x3= 7,480 (Erro inferior a 0,5%)

1
"Eq. 15 f=—ro —— =001
Cf.Bq.15: f=57= 77z 79
2
Cf. Eq. 13: hf_fB—Z——oom :)ngszg 1,826 m

Note-se a extrema convergéncia do processo para a obtengdo de f. Este ndmero 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 f6érmula de Wood, a saber (V. Eq. 10b):

a = 0,094(5 x 1074)%* + 0,53(5 x 10°*) = 0,011726
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b= 88(5 x 107%)%* = 3,10477
c= 1,62(5 x 1074)"'* = 0,585
f = 001726 + 3,10477(4 x 105)™>°% = 0,01890

Este valor difere do anterior em menos de 6%.

EXEMPLO 2:

Num conduto cilindrico longo de ferro fundido de se¢do circular, de diametro D = 0,10 m e de rugosidade uni-
forme equivalente 2,5 x 10™*m, estd escoando dgua a temperatura de 37°C (v = 7,0 x 10”7 m?*/s) com perda de carga
unitdria J = (Hg/L) = 0,0115 m/m. Pede-se a vazdo (CASO 1I).

I x 107
Cf. Eq. 16: RVT = 0—’—:— V2 x93 <01 x 00115 = 2.1 x 10°
K 25x10™ .
3— _0,1— = 2,5 x 10
Cf. Eq. 10: — 210g(027 x 2,5 x 1073 + — = 62 . f= 0026
= - (6] " N —_— = N . = R
S B 21 x 10°
i 26D] 2 x98 x 0,1 x 00115
Cf. Eq. 13: V2 = - . =087 & V= .
q. R 0,036 0. 0,93 m/s
I x 0,12
Cf. Eq. 11: Q = 20 x 093 = 0,0073 m¥s ou 7.3 &s.

Com o emprego do diagrama de Moody-Rouse se deduz f(R\/ T = 2,1 x 10*;D/K = 400) = 0,026. Os proce-
dimentos seguintes sdo os mesmos acima indicados.

EXEMPLO 3:

Calcular o diametro de um conduto cilindrico longo, de ago, de comprimento 360 m, de rugosidade uniforme
equivalente 10™*m, para a adugdo de dgua a temperatura de 20°C (v = 107%m?s) com a vazdo de 12,0 m%/s e sob a di-
ferenga de carga piezométrica nas se¢Ges extremas de 3,9m.

Solugie: Preliminarmente, calculani-se:

h¢ 39
J=—" = == < 0,0108

L = 360 m/m

2v12,1 x 00108
p= 12.0 = 0,06
q= 027 x K =027 x 107

2,5 x 1078 :
= = 543 x 1076

T=V2 x9.8 x 0,0108
x5 - 0,24 + 0,06 log (0,27 x3 + 0,054 x2)
& 4 00324 + 0.00098 x,
© "%0(0,6217 + 0,12503 x,)
13 tentativa: xqo = 0,60 x; = 090
28 tentativa: X, = 0,90 x; = 0,806
33 tentativa: x, = 0,81 X3 = 0,779
43 tentativa: X3 = 0,779 x4 = 0,777 (erro < 0,3%)
O didmetro procurado serd: (Eq. 20):

Cf. Eq. 19: x = Xq -

Ds—5=—7= 1,648m ou 1648 mm.
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Note-se ‘que o primeiro valor adotado para xo(= 0,60) corresponde a um diametro 2777 mm. A convergéncia
¢ entdo rapida levando-se ainda em consideragdo a precis3o imposta (< 0,3%).
Os valores de V e f serdo, conforme respectivamente Egs. 11 ¢ 13:

V=2562m/s, f= 0,011

5. CASO PARTICULAR DAS REDES DE DISTRIBUICAO E DE CONDUTOS DE
ADUGAO DE AGUA

A importancia das formulas de resisténcia na Engenharia Sanitiria destaca-se, sobretudo, na andlise hidrdulica das
instalagbes prediais, das redes de distribui¢do ¢ das linhas de adugdo de dgua. Para estes fins, a formula universal de
perda de carga é perfeitamente recomendével ¢ seu emprego pode ser enormemente facilitado por meio das tabelas ane-
xas. Estas tabelas foram preparadas, admitindo-se a dgua a temperatura de 20°C (V= 10"®m?/s), e praticamente, para
qualquer valor da rugosidade uniforme equivalente do intervalo (0,05 mm; 2,0 mm) e da velocidade varidvel no inter-
valo (0,3 m/s; 3,0 m/s). A distribui¢do adotada para os didmetros dos tubos permite cobrir a maioria dos diametros
normalmente oferccidos no comércio. A vazio (em £/s), quando é dada e ndo se encontra na tabela, pode ser interpolada
sem prejuizo da precisio. :

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

v

EXEMPLO 4:

Sendo dados D = 02m, K = 0,1mm, Q = 62,8 ¢/s (V.Ex. 1) L = 100, 0m, pedem-se a perda de carga e d velo-
cidade.

Com os dados de entrada Q = 62,8 /s ¢ K = 0,1 mm na folha correspondente ao didametro D = 0,21n, encon-
tra-se J = 0,1824m/m, donde hy = JL = 0,01824 x 100 = 1,824m, ¢ V = 2,0m/s.

EXEMPLO 5:

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

Na folha correspondente a D = 0,1 m, temos por interpolagdo, os valores de J para K = 0,25 mm e entre as velo-
cidades 0,9m/s e 0,95m/s. Como J(0,9m/s) = 0,01093m/m ¢ J(0,95m/s) = 0,01214m/m, a velocidade para a qual
J=00115m/m é V = 0,92m/s. Em termos de vazdo, sendo S = 0,0079 m?, temos:

Q= 092 x0,0070 = 0,0073m%s = 7,3 ¥s.

EXEMPLO 6:

Calcular a pressio disponivel em cada uma das se¢des da instalagdo predial representada na Fig. 7 sendo dado
K= 02mm

S8 m.

30m

0,0 3 : 30m

Fig. 7 — Esquema da instalagdo predial referida no Ex. 6.
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Os resultados obtidos estdo resumidos nas tabelas seguintes. Na coluna (1), estao indicados os trechos em que
a instalagdo foi subdividida. Nas colunas (2}, (3) e (4) encontram-se o comprimento, o diametro e a vazdo de cada
trecho. Nas colunas (5), (6) e (7) estdo as varidveis avaliadas de acordo com o procedimento indicado no Ex. 4.
Nas colunas (8), (9) estdo 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 + hy ¢ a perda de carga total no trecho (Coluna 10). A tabela seguintc € por si s6 esclare-
cedora quanto ao cdculo da pressdo disponivel.

Perda distr. Perda sing. Perda
Trecho (1) Limy (2) Dimmy (3) Q(4) (Ys) V(s) (m/s) Total
J(m/m) (6) | hr(m)(7) | Ks(8) | hs(9) (10
0-1 1‘0,0 63,0 5,0 1,6 0,0595 0,595 3,5 0,46 1,05
1-2 3,0 50,0 4,0 2,05 0,1264 0,379 1,3 0,28 0,66
2-3 3,0 38,0 2,0 1,76 0,1323 0,397 1,3 0,21 0,606
Seca Carga piezom. Cota geom. Pressao disponivel
Ao
(mca) {mca) {mca)
0 11,8 11,80 zero
1 10,75 6,0 4,75
2 10,09 3,0 7,09
3 9,48 0,0 9,48

6. LIMITACOES DAS FORMULAS EMPIRICAS DE PERDA DE CARGA

Com excegdo talvez da férmula de resisténcia devida a Flamant (Eq. 1) que €, parab = 0,0052 ¢ R < 105,
admiravelmente, exata, as demais formulas sdo mais ou menos incorretas. A incorregdo dessas f6rmulas ¢ tanto maior
quanto mais amplo é o dominio de aplica¢@o pretendido pelos seus autores. Entre as formulas consideradas com do-
minios de aplicagio bastante amplos destaca-se a de Hazen-Williams (Eq. 2) e entre as férmulas de dominio de apli-
cagdo mais restritos destaca-se a de Manning-Strickler (Eq. 3). As incorre¢Ges destas duas féormulas sdo a seguir evi-
denciadas a luz da formula universal (Eq. 4) com o coeficiente de perda de carga dado pela formula de Colebrook

(Eq. 10).

6.1 Formula de Flamant

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

g 1V
- \)1/4 ° l{l/4 D 2g

Por comparagdo com a Eq. 4 se deduz imediatamente a relagdo

A
f= "Rm" (2 1)

com A = 3bg/v¥?.
A Eq. (21) é do tipo daquela de Blasius (Eq.7.b). A constante A para o liquido 4dgua a temperatura de
20°C(v = 107®m?/s)e parab = 0,0005 (tubo de vidro ou de chumbo, que sdo tubos internamente lisos) vale

2 X 0,00052 X 9.8
A= 10—6/4

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

para5. 10® < R < 105,

= 0,322
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6.2 Formula de Manning-Strickler
Igualando as perdas de carga unitéria dadas pelas Eqs. 3 e 4 obtém-se

11 n = 1/6
,16 vl D (22)

Na férmula de Manning-Strikler, n é um coeficiente numérico que depende apenas da rugosidade do conduto.
Neste caso, f devera corresponder a regido do escoamento em que o conduto é hidraulicamente rugoso. A lei de variagdo
de f é, entdo, dada pelaEq. 8 come = K ¢ A = 1,74, ou, 0 que é 0 mesmo, pela Eq. 10;

L Jleg3n 2
\/?_ log 3, X

Levando a expressio de +/f na Eq. (22) e simpliﬁcando o resultado obtido, chega-se i seguinte relagdo
K Dyys__ | \
22 32 (X K ) (23)

log 3,71 %

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

v = & —+%
K K" g3t
T K
se mantenha constante, para qualquer que seja o valor de D/K. A Tab. 5 pGe em evidéncia que para uma grande variagdo
de D/K, as variagdes de Y(D/K) sdo pequenas. Em primeira aproximagdo, Y(D/K) pode ser considerado sensivelmente
constante. E, neste caso, a formula (3) ¢ aplicavel aos condutos hidraulicamente 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 variagao D/K para o qual Y(D/K) = Cte). .

TABELA $§ — Valores de Y(D/K)

—KD— 20 40| 100 200 | 400 1000 | 2000 | 4000 10000( 20000 | 40000
, ,
Y(—E—) 0,881 lo,ssz 0,838 | 0,842 | 0,855 | 0,886 | 0,917 |' 0,955 | 1,016 | 1,069 | 1,131

6.3 Féfmula de Hazen-Williams

Igualando as expressdes das perdas de carga J tiradas das Eqgs. 2 e 4, se deduz a seguinte relag@o entre as diversas
varidveis em jogo:

13,26 g 1
T o015 0,00 " 1,852 oIS 0,02 (24
VOIS K002 7 CLEs2 ROIS (DyK)002 |
donde, também, a relagio: o
14,06 1

Y &% KO0 - (0,54 Ro,08 (D/K)°’°’ _ (25)
Segundo as tabelas que acompanham a férmula de Hazen-Williams, C é um nimero que depende apenas da
rugosidade do conduto. Para avaliar a consisténcia 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 representagio grifica mostrada na
Fig. 8. Para facilidade de construgdo desse grifico e sem prejuizo da precisdo, as poténcias de K e de D/K foram su-
- primidas, pois sdo da ordem da unidade, para K e D/K variaveis 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 liquido é 4gua escoando 2 temperatura de 20°C (v = 1074m?/s).
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TABELA 6
Valores de f(R, K/D) e de C(f, R).

5.10° 10* 5.10° 10° 5.10° 108 5.10° 107 5.107 108

! c f c ! c f C f c ! C f c f c ! C f c
05 |0,0759 | 87,6 [0,0738 | 84,1 [0,0720 | 75,0 [0,0717 | 71,1 |0,0716 | 62,5|0,0715 | 59,2 |0,0715 | 52,1 -] 0,0715 | 49,3 |0,0715 | 43,3 |0,0715 | 41,0
04 |0,0695| 91,9 [0,0672 | 88,5 [0,0652 | 79,1]0,0649 | 75,0 |0,0647 | 66,1 |0,0647 | 62,5*|0,0646 | 55,0 |0,0646 | 52,0 |0,0646 | 45,7 |0,0646 | 43,3
03 |0,0628 | 97,0 |0,0601 | 94,0|0,0578 | 84,4 |0,0575 | 80,1 [0,0572 | 706 |0,0572 | 66,8%|0,0571 | 58,0 |0,0571 | 54,9 [0,0571 | 48,3 |0,0571 | 46.3
02 |0,0555 {103,7 |0,0522 {101,4 [0,0494 | 91,9 |0,0490 | 87,3 0,0487 | 77,0 |0,0487 | 72,9* [0,0486 | 63,3 |0,0486 | 59,9 |0,0486 | 52,6 [0,0486 | 50,5
015 |0,0515 |108,0 |0,0479 | 106,3 | 0,0446 | 97,1 |0,0441 | 92,4 |0,0438 | 81,6 |0,0437 | 77,3*| 0,0437 | 67,0 |0,0437 | 63,4 |0,0437 | 55,7|0,0437 | 53,4
01 |0,0473 |113,1{0,0431 {112,5 |0,0391 | 104,2 { 0,0385 | 99,5 |0,0380 | 88,1 |0,0380 | 83,3*|0,0379 | 73,3 |0,0379 | 69,4 [0,0379 | 61,0 |0,0379 | 57,7
006 |0,0436 | 118,2 |0,0388 | 119,1 |0,0337 | 113,0 | 0,0329 | 108,3 |0,0323 | 96,1 | 0,0322 | 91,1%] 0,0321 | 79,2 | 0,0321 | 74,9 |0,0321 | 659 |0,0321 ] 63,1
004 | 0,0416 | 121,2 |0,0364 | 123,2 |0,0305 | 119,2 | 0,0295 |114,8 | 0,0286 [102,7 [ 0,0285 | 97,3*|0,0284 | 84,6 |0,0284 | 80,0 [0,0284 | 70,4 |0,0294 | 67,4
002 | 0,0396 | 124,5 | 0,0338 | 128,3 | 0,0265 | 128,6 | 0,0251 |125,3 | 0,0238 | 113,4 | 0,0236 | 107,7% | 0,0235 | 94,9 | 0,0234 | 90,0 [0,0234 | 79,2|0,0234 | 74,9
001 |{0,0385|126,4 |0,0324 | 131,2]0,0240 | 135,7 | 0,0222 | 133,9 [0,0202 [123,9|0,0199 | 118,1 | 0,0196 {103,3 | 0,0196 { 97,8 {0,0196 | 85,9|0,0196 | 82,4
0006 | 0,0381 {127,1|0,0318 | 132,6 | 0,0229 | 139,2 | 0,0207 | 139,0  0,0183 | 130,7| 0,0178 | 125,5 | 0,0174 |110,2 | 0,0174 |104,3 |0,0174 | 91,7]|0,0174 | 87,9
0004 | 0,0378 | 127,6 | 0,0315 | 129,7 | 0,0222 | 141,5 | 0,0199 | 142,0 | 0,0170 | 136,0| 0,0165 | 130,7 | 0,0160 | 116,8*| 0,0159 | 110,9 |0,0159 | 97,5]|0,0159 | 92,3
0002 | 0,0376 | 128,0 | 0,0312 | 133,9 | 0,0216 | 143,6 | 0,0190 | 145,6 | 0,0154 | 143,4| 0,0147 | 139,1 | 0,0139 | 126,1 | 0,0138 | 119,7%0,0137 | 105,7 | 0,0137 | 100,0
0001 0,0375 | 128,2|0,0310 | 134,4 | 0,0212 | 145,1| 0,0185 | 147,7 | 0,0144 | 148,7| 0,0134 | 146,3 | 0,0134 | 128,6 | 0,0134 |121,740,0120 113,5| 0,0120 | 107,4
ERO | 0,0374 | 128,4 | 0,0309 | 134,6 | 0,0209 | 146,2 | 0,0180 | 149,9 | 0,0132 | 155,9| 0,0116 | 158,1 | 0,0090 | 159,7 | 0,0081 {159,7 [0,0065 | 158,1| 0,0059 | 157,6
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A velocidade foi admitida constante e compativel com os valores normalmente admitidos na prética (coluna 3). Para os
diversos valores adotados para K/D (coluna 1) calcularam-se os didmetros (coluna 2) e, conseqiientemente, os nimeros
de Reynolds (coluna 4). O 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 nimero que varia com o didmetro.

TABELA 7
Valores de CparaK = 103 m e didmetro variavel.
1) - (2) ’ 3) 4) {(3) (6)
K/D D(m) Vim/s) R 7 c
0,01 0,10 1,0 1,0 x 10° 0,0385 99,5
0,004 0,25 1,0 2,5 x 10° 0,0285 107,3
0,002 0,50 1,0 5,0 x 10° 0,0238 113,4
0,001 1,00 1,0 1,0 x 10% 0,0199 118,1

EXEMPLO 8

O exemplo, agora, considerado, é um conduto de rugosidade uniforme K = 10~ %m, de didgmetro D = 1,0m, em
que a dgua, A temperatura de 20°C (v = 10"®m?/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 variagdes verificadas no coeficiente C sdo, neste caso, devidas unicamente as variagGes pro-
duzidas na velocidade. :

TABELA 8

Valores de C para um conduto de diametro D = 1,0 m e rugosidade relativa (K/D - 10—4).

0,5 0,5 x 10° . 0,0144 146,88
1,0 - 1,0 x 10° 0,0134 144,59
1,5 1,5 x 10° 0,0134 139,79
2,0 2,0 x 10° 0,0134 136,61
2,5 2,5 x 10° 0,0134 134,19
3,0 3,0 x 108 0,0134 132,25
3,5 3,5 x 10° 0,0134 130,63
4,0 4,0 x 10° 0,0134 . 129,24
50 5.0 x 10° 0,0134 126,81

A vista do exposto, pode-se afirmar que é notoria a imprecisdo da formula de Hazen-Williams, sobretudo, nas
redes hidriulicas, formadas de condutos de diferentes didmetros, ainda que de mesmo material e de mesmo revesti-
mento interno. Essa imprecisdo é ainda maior quando as vazdes sdo avaliadas a partir de estimativas iniciais, como soe
acontecer nos projetos de redes de distribui¢do e de linhas de adugiio (ja que um erro em C acarreta um erro igual na
vazio, para hy e D fixados) e em que as velocidades podem resultar muito diferente dos valores iniciais.

Em outras palavras, o coeficiente C é um nimero varidvel com a rugosidade do conduto, com a rugosidade relativa
¢ com o nimero de Reynolds. Todavia, por inspe¢do da Tab. 6 (ultima linha) ou do grifico da Fig. 6, conclui-se que,
para valores de C da ordem de 158 e niimero de Reynolds'acima de 5 X 10°, a férmula de Hazen-Williams se ajusta
bem aos condutos hidraulicamente lisos. Para valores de C compreendidos entre 110 e 140 e condutos de pequena ru-
gosidade relativa, o escoamento com baixo nimero de Reynolds, o ajuste se faz na zona de transi¢do mas aproxi-
madamente. ParaC < 110 e para condutos hidraulicos rugosos, a formula de Hazen-Williams n3o é adequada.

7. CONCLUSOES
-Neste trabalho, foi feita uma exposi¢io sumiéria da teoria racional do escoamento em condutos forgados, a apre-
sentagdo e a andlise de algumas formulas empiricas de perda de carga distribuida de uso mais freqiiente na Engenharia

Sanitaria.
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A teoria racional do escoamento em condutos forgados se caracteriza por um formulario.admiravelmente-conciso

e absolutamente geral. Com as atuais maquinas mateméticas de calcular, e com os recursos do cilculo numérico, as
férmulas permitem soluges simples ¢ extremamente convergentes de qualquer problema em que os dados sao da forma
(Q, D), (hg, D) e (hy, Q). As tabelas apresentadas em anexo permitem a solugdo direta, sem nenhum célculo auxiliar,
para um grande nimero de ‘problemas praticos.

As formulas empiricas abordadas neste trabalho foram analisadas A luz da teoria racional do escoamento nos

condutos forgados, levando as seguintes conclusGes basicas:

a) A féormula de Flament com b = 0,0052 se revelou partlcularmente exata para condutos hidraulicamente lisos

e para nimero de Reynolds ndo superior a 10%;

b) A féormula de Manning Strickler é também, correta, mas para condutos hidraulicamente rugosos e para um

intervalo restrito de rugosidades relativas;

¢) A formula de Hazen-Williams se apresenta correta apenas para condutos hidraulicamente lisos e para nimeros

de Reynolds acima de 5 X 10°. Na regido de transi¢io onde sdo pequenos os valores de K/D, ela é apenas
aproximada, mas para condutos hidraulicamente rugosos a férmula é, simplesmente, inadequada. Quando o
conduto ¢ hidraulicamente liso € o nimero de Reynolds é superior a S X 10%, 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 férmula de Hazen-Williams. Nos demais casos, o valor de C é uma fun¢do do nimero de
Reynolds e da rugosiddde relativa. Entdo, nas rede$ de distribuicdo e nos condutos de adugdo onde hd uma
grande variedade de didmetros, a adogdo de um unico valor de C para todos os condutos tendo em vista apenas
a rugosidade, pode acarretar erros relativamente importantes. Estes erros serdo mais imprevisfveis ainda quando
nas andlises de redes hidraulicas a distribuigdo final das vazdes se diferencia bastante das distribui¢Ges inicial-
mente adotadas. Os erros poderdo tornar-se ainda maiores se a rede hidraulica é formada por condutos novos
e por condutos existentes com longo tempo em servi¢o, cujo comportamento se assemelha muito ao de um
conduto rugoso mesmo para pequenos nimeros de Reynolds.

8. NOTACOES

p = pressio L = comprimento da canalizagdo

D = diametro do conduto v = peso especifico do liquido

J = perda de carga unitaria hy = perda de carga distribuida

b = coeficiente de Flamant - R = niimero de Reynolds.

C = coeficiente de Williams-Hazen v = viscosidade cinemética

n = coeficiente de Manning K/D = rugosidade relativa (ou D/K)

Q = vazdo 8 = espessura do filme laminar

V = velocidade média K = rugosidade uniforme equivalente

f = coeficiente de perda de carga distribuida € = rugosidade uniforme (ou homogénea)
Ry = raio hidraulico z = varidvel cota

Cs = coeficiente de atrito K; = coeficiente de perda de carga singular
% = tensdo tangencial na parede do conduto hy = perda de carga singular
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*®  ,45 «03186 ,03230 ,03313 ,03374 ,034388 ,03494 ,0404% ,04527 ,04974 ,05394 ,0879) ,06178 ,06550 L06912 ,07267 ,1060% 20807 «
* 50 03849 ,03931 ,04011 ,04089 ,04106 ,0424)1 ,04930 ,05539 ,00096 ,0061Y ,0711d L0759 08053 ,08%0) ,08942 ,13065 20664 »
59 206570 ,04672 ,04772 ,04B69 ,049b64 ,05057 ,02906 06652 ,07332 07968 ,08572 ,09152 09732 ,10257 ,10791 ,153786 «0730 »
« 60 «05349 ,05474 ,05%595 ,05714 ,05830 ,05943 ,06989 ,07865 ,08681 ,09443 10165 ,108%7 ,11526 ,12177 ,12812 ,18765 « 0706 «
*  ,65 206185 06335 ,06481 ,06623 ,00762 06897 ,083119 ,09180 ,10144 11042 11893 12707 ,13495 ,14260 ,15007 ,22000 « 0863 ¢«
« 70 207079 ,07257 ,07429 ,073%97 ,07761 ,07921 ,0035%5 10896 ,11720 {2766 ,13756 ,14703 ,15618 ,16%08 ,17376 ,25493 20829
* ,75 +0B030 ,08238 ,08440 08636 ,08827 ,09013 ,10679 12113 ,13410 ,14615 ,157%54 16845 ,17897 ,18919 ,1¥918 ,29243 20995
*  L80 009037 ,09278 ,09312 ,08739% ,09939 10174 ,12088 1373¢ ,13213 ,16589 ,17888 19131 ,20331 ,214906 ,22643 ,33250 01062 o
L Y 1) «10104 L,10370 ,106846 ,10906 511158 ,11404 ,13585 ,15430 ,17129 ,18687 ,20157 21563 ,22920 ,24236 ,25522 ,37515 e1128
* 80 e11221 110937 11842 12137 12423 ,12702 ,13168 17269 19159 ,20910 ,22562 ,24141 ,25663 ,2714% ,28b84 ,42036 04183 »
s ,95 012398 12753 13009 ,13432 13755 ,14069 16818 ,19190 ,21302 ,232%8 ,25102 ,26864 ,28562 ,30211 ,31819 ,4685 e1261 »
» 1,00 130631 14032 ,14419 ,14792 15130 ,15%04 ,18504 21211 23559 25730 ,27777 ,29732 31616 ,33444 ,35228 51854 4327 o
* 1,0 014921 15368 15799 16215 16618 17008 ,20437 ,23334 ,259290 ,28327 ,30388 ,327458 ,34824 36842 ,38810 537144 21304 »
* 1,10 10266 ,16763 ,17242 ,17702 ,18148 ,318580 ,22366 ,25537 ,28412 ,31049 3333 ,35004 ,38188 ,40404 ,42563 ,82694 01460
*r 1,18 017667 18417 ,18745 19254 19745 ,2022)1 ,24382 ,2788{ ,310090 ,33896 ,36610 ,39208 ,41707 ,44131 ,46404 ,68502 21526 »
* 1,20 019125 ,19730 ,20330 ,20869 ,25408 ,21930 ,26485 30307 ,337319 ,36868 39831 420658 ,4338% ,48021 ,503597 ,74366 oi503 o
* 1,2 220638 ,21304 ,21937 ,22548 ,23137 ,23708 ,28674 ,32B833 ,36543 39964 ,4018) ,46233 ,49200 52077 ,54872 ,80888 01659 »
* 1,30 022207 L2291 ,23624 ,24291 ,24933 ,255%4 ,30950 ,35460 ,39480 ,43185 ,46670 49994 ,B3I1903 86208 5932y ,87467 51726
* 1,39 s 23832 ,24020 ,2537) ,26097 ,26794 ,27468 ,33312 ,38188 ,42530 ,403530 ,50293 ,53579 87332 ,60680 ,63944 ,94303 «17902 o
" 1,40 «28512 ,26367 27184 ,27967 ,28722 ,20451 ,3576) ,41016 ,45694 ,50001 ,54051 ,57910 ,61026 ,68228 ,68739 1,013 01658
e 1,40 27249 ,28173 ,2905% ,29901 ,30716 31902 ,38296 ,43946 ,48971 ,53596 ,57944 ,62087 ,66073 ,68940 ,73709 §,087« 01925 »
* 1,%0 «29041 30037 ,30988 ,31899 32775 33621 ,40918 ,46977 52361 37316 ,61972 ,66409 ,70678 ,74817 ,78851 1,163« 01991 @
* 1,5 30688 ,31960 ,32982 ,33961 ,34901 35809 ,43627 ,50108 ,55865 ,81161 ,66136 ,70876 795437 70858 ,84167 1,242« 02057 »
* 1,60 32791 33942 ,35037 ,36086 ,370¥3 ,38065 ,46422 ,5334] ,59482 ,63{30 ,70438 ,75489 ,80351 ,85063 ,89656 |,323w 2124 o
.« 1,68 234750 395982 371584 ,38275 ,39351 ,40389 ,49303 ,28674 63213 ,69224 ,74B70 ,80247 ,85420 ,90433 ,95319 1,407 02190 @
« {,70 30764 ,38080 39331 ,40527 43676 ,4278)1 52271 ,60108 87097 78443 79439 ,85150 490643 ,93967 {,011¢ 1,493 22256
e §,7% 36834 40237 ,41870 ,42844 ,44068 ,4%242 55326 ,63644 ,71014 ,77787 84145 ,90199 ,906022 {,016« 1,075x 1,582 02323
» {,80 0140939 ,42452 L43870 ,49224 ,40%22 ,4777) ,384067 67280 ,75085 ,82233 ,88983 ,95393 1,015% 1,075 1,133 {,674n 22389
" 1,89 «43140 ,44720 ,4623)1 ,47667 ,49044 ,30389 ,61695 71017 ,79270 ,806848 ,03961 1,007* 1,072% 1,135 §,197% 1,768« 02456 ¢
* 1,90 048376 47038 ,48653 ,50179 ,51632 ,530d4 ,065009 ,74833 ,83567 91566 ,99072 1,062« 1,130% {,197% {,262¢ 1,864 02822 «
v 1,99 ,47668 ,489448 851136 ,52745 ,54287 53788 ,68410 78793 ,87978 ,06408 1,043~ 1,418% 1,100% §,261% 1,320% |,963 02588
¢ 2,00 « 50015 ,51897 ,53681 535380 ,57007 ,58370 ,71898 ,82833 ,92502 1,013» 1,097 §,176% {1,252 1,326« 1,398% 2,065« 02655 »
» 2,05 52417 ,34404 836286 ,58078 59793 61441 735471 86574 97140 11,0640 §,152% 1,238% 1,315 1,393« 1,468e¢ 2,170 22721 %
* 2,10 + 54875 56970 ,58852 ,60840 ,62645 ,64378 79132 ,91215 1,018« 1,116« {,208% 1,296 1,380 §,461% |,540% 2,277 22787 2
2,10 027388 ,39594 ,61680 ,63665 63564 ,67386 ,8R879 (95557 1,007« 1,170m 1,266 §, 358n 1,446 §,531% 1,61de 2,386+ 12834 »
* 2,20 259957 ,62276 ,64468 66554 68548 ,70462 ,86712 1,000 1,117+ 1,224% 1,323% {421 1,514% 1,603% 1,690% 2,408 02920 n
s 2,25 02581 ,63016 ,67348 ,69%07 71598 ,73605 90833 1,045+ 1,168s 1,280% 1,386% |, 486 1,583¢ |,676s §,767% 2,643« = ,2988 =
" 2,30 85260 67818 70229 ,72523 ,74714 76817 94630 {,008n 1,220 {,337% 1,4482 | , 553« 1,094« 1,758s {,8474¢ 2,730 e 3083 »
" 2,38 67895 ,70673 73201 75603 77896 ,80097 ,98732 1,139 1,273« 1,306% 1,514e §,6210 1,7260 {,828x §,928¢ 2,850% « 3119 »
e 2,40 «7078d ,Z3DBE ,76234 78746 81145 83445 1,029 {,187% 1,327« 1,450, 1,876 1,690n 1,800 1,906% 2,010 2,972s 23386 »
o 2,45 «73630 ,76562 ,79327 ,8193) ,B84459 86861 1,073wn 1,237 1,383s 1,816+ §,642% §,769n § , 8768 {,986% 2,095« 3,007« - a3282 »
" 2,50 76531 ,79594 ,82482 ,85223 ,87839 ,903465 1,115 1,287¢ 1,439 1,579 {,708s § 833 1,953% 2,068% 2,181 3,22%« 3318
« 2,53 79487 82084 83698 88557 ,91285 93898 1,159« 1,339 1,497« |,642¢ | 778« {, 007« 2,031 2,191¢ 2,268¢ 3, 3535 23385 «
« 2,60 282498 83833 ,88975 ,91955 ,04797 ,97520 1,204% 1,39%s 1,556 1,707 1,848¢ 1,982 2,111% 2,236e¢ 2,338e 3,487 03454 »
. 2,68 ¢ 83564 ,89040 92313 ,95416 ,98375 1,012« 1,258% 1,443n 1,616 §,773s 1,019 2,059 2,193% 2,323« 2,449n 3,623 o3517 »
. 2,70 «88686 92305 ,95712 ,98941 11,0200 1,049 1,298% {,499w ] ,677a 1,8400 § . 998 2,137% 2,276 2,419 2,5424 3,76 235084 »
" 2,75 091863 ,95629 ,99172 1,0282 §,057% 3,087« 1,345« § ,55%5n 1, 739% §,908e 2,0669 2,217« 2,361 2,501n 2,637» 3,90%w 23650 »
¢ 2,80 95005 ,9001) 1,026¢ 1,064 1,095« 1,126+ 1,394 § 613¢ § ,803¢ 1,978n 2,142% 2,208¢ 2,447« 2,392«4 2,734% 4,044 3747 =
" 2,85 98383 11,0247 11,0620 1,098 1,133% 1,1669 (,444¢ | 669n | ,B67« 2,049% 2,218% 2,380 2,238 2,685« 2,832» 4,189 3783 »
. 2,90 1,017% {,059 1,099% 1,136% {,172¢ {,208e 1,494 1,728e¢ 1,933% 2,121 2,297¢ 2,464% 2,623 2,780¢ 2,932 4,337 03849
s 2,95 1,001% 1,095 1,136e §,173e {,212¢ 1,247n 1,345n {,787% 2,0008 2,194 2,376+ 2,549 2,716% 2,877« 3,034 4,488 C 239416 @
¢ 3,00 1,085m {1310 1,173n 1,214 §,2520 1,289% {,308¢ | ,048e 2,068w% 2,260% 2,457 2,636 2,808e 2,975« 3,137¢ 4 6410 3982
tﬁﬁtttt'ttintttnittlttﬂ'tﬁltttﬁt.ﬁt!ﬂt'llttQ.tﬁittttittt.tttﬂlttlltt'tt'l!tt!itttttt.!i.ttlit!.titttilttﬁ!ttitittﬁ!ntt'i't'ﬂt!ﬂttl.
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* OLAMETRL U CUNOUTD Os 19, (M%) (3/4") AREA UA SECAU 0OUG LONLUTUO S8 ,000284 M2 - .
'---.--t--------.---.----..--..----------------o----..----.-----------—.—-.-—---.-.---.----.------.---.---------------.-.'.-------t
*VELU= # PEKRKUA DE CARGA UNITARKILIA En My/m UBSE K EM MILIMETHROS * VAZAU »
Lol € T YH T T e T T L L T L Y i A S R Y (L/8) "
w(M/S) & K3,C5 Kz2,00 K3,07 RE,08 K3,09 K8, 10 K3,20 <3,30 K=,40 KRE,50 K8,60 K3,70 K8,80 K%,90 Ks1,0 RE2,0 «» *
LA LL R LT P P R L P Y P T P e R Y P e I L L T R Y P Y PR Y PR L L Y R ey R e N L T I T T T T T TR Y RY PPy E
80 «00Y48 L0095/ 00970 ,00983 ,009%7 ,G1009 ,01138)1 ,612641 ,01342 ,01488 ,0152Y ,01616 ,01701 ,01783 ,01863 ,02595 0831 »
« L35 «01239 ,01259 ,01279 ,01298 01316 ,01335 L,01506 01660 ,01802 ,01934 ,02000 ,02180 ,02296 ,02409 ,02518 ,03518 0992 =
*  ,40 201973 ,G1000 ,01627 ,G1653 01678 ,01703 ,01934 ,02140 02328 ,02503 02609 ,02828 ,02980 ,03128 ,03272 ,04584 01134 «
*  ,45 01943 ,0197¢ ,02014 ,02048 ,0208)1 ,02114 02414 ,0267Y L02920 ,03145 ,08397 ,03559 ,03753 ,03941 ,04124 ,05789 21276 =
* .50 02349 02395 ,02439 ,02483 02525 ,02567 ,029047 ,03278 03580 ,N385Y ,04123 ,04874 ,04615 ,04848 05075 ,07135 01418 w
.55 02791 ,02B48 029048 ,02958 ,08010 ,03062 ,03531 ,03938 04306 ,04645 04967 ,05272 05565 ,093849 ,06124 08621 «1559 «
* ,60 «03200 (03338 ,03406 ,03472 ,03536 L0359y ,D4167 ,04057 05098 ,09506 ,05890 ,06255 ,00605 ,06943 ,0727% ,10247 21701 «
" L6d 20378 L03BOD ,03947 04026 ,04103 ,04179 ,04855 ,05435 ,0359%7 ,06439 L0068Y] ,07321 07733 ,08131 ,08517 ,12014 e1843 n
« 70 s048329 ,04429 ,04525 ,04619 ,04711 04800 ,095599 ,y6274 ,06BH3 ,0744D ,079/1 ,08471 ,08950 ,09413 ,09861 13922 «1985 %
* .75 W045912 ,0002Y (NH5142 ,09252 ,05359 ,05463 ,006486 ,07173 ,07876 08523 ,09129 09705 ,1u2%6 ,10786 ,11304 ,15969 2126
. 80 «ODI30 0568606 L0797 ,05924 ,00047 L06167 07230 08131 08935 ,09874 10306 11022 11651 ,12257 ,1284% 18158 02268 »
" 8D 206188 ,00839 ,06489 ,06635 ,06777 ,06414 ,0B120 09149 L1006 ,10098 ,11681 ,12424 ,13135 ,13620 ,14484 ,20487 02410 »
* L,90 . LUbB70 07048 ,07220 ,07386 07546 07702 ,09073 ,10227 ,11253 .12194 ,13075 ,13909 ,14707 ,15477 ,16222 ,22956 . 02552 »
. ,99 207593 ,07794 ,07988 ,08175 ,08356 08532 ,10072 ,11364 ,12512 ,135%64 ,14540 ,15473 ,103068 ,17227 ,18058 ,25565 02684 2
" 1,00 «UBINO L,08576 ,08793 ,09003 ,09206 ,00403 11123 ,12562 13837 19000 16097 17130 18119 ,1907) ,19993 ,28316 02835 »
* 1,00 L0¥141 09394 09637 ,09871 ,1G097 ,10316 ,12226 13819 ,15230 ,10520 ,17726 ,18867 ,19958 ,21008 ,22026 ,312006 2977 @
* 1,10 LO9¥E7 10248 L1058 ,10777 ,11028 ,1127% ,13381 ,15136 ,16688 ,18108 ,194383 ,20687 ,21885 ,23040 ,24158 ,34237 3119 #
v 1,15 f10827 L11138 ,11436 ,11723 ,12000 ,12267 ,14587 ,10513 16214 19768 ,21219 ,22591 ,2990¢ ,25165 ,26387 ,37409 23261 o
* 1,20 011722 ,12064 12392 12707 L,13011 13305 19846 ,17949 19806 21501 ,23083 ,24578 ,20007 ,27383 ,28716 ,40720 03402 ¢
" 1,25 L ,12651 13027 ,13980 (13731 ,140063 414384 ,17156 ,19446 ,21465 ,23307 ,25025% ,26050 ,2b202 ,29696 ,31142 ,44473 3344 9
* 1,30 15614 ,14025 14417 14793 ,15155 15505 ,1851b 21002 ,23190 ,25186 ,27046 ,28805 ,30485 ,32102 ,33667 ,47766 23686 =
v 1,3 +14612 L1505y 15486 ,1589d ,16288 16667 ,19932 ,22618 ,24982 ,27137 ,29146 ,31044 ,32857 ,34602 ,36291 51499 e 3828 »
*w 1,40 015044 ,106129 16592 ,17035 ,17481 ,17871 ,21397 ,24293 ,26840 ,2¥161 ,31323 ,33367 ,35318 ,37195 ,39013 55373 3869 »
n §,45 2 1071C L17235 17739 418214 L18673 19117 22915 420029 ,25705 31258 33580 35773 ,37867 ,39882 ,41833 ,59387 a4111 w
* 1,50 «17311 L18377 ,18916 ,19432 ,19927 ,20403 ,24484 ,27824 30757 ,33428 ,35914 38263 ,40506 ,42663 ,4475)1 ,63542 24253 o
* 1,55 «18946 19555 ,20134 ,20688 ,21220 ,21732 ,26105 ,28679 32815 ,35670 ,38327 ,40837 ,43233 ,45538 ,47769 ,67837 24395 »
* 1,60 «20114 ,20768 ,21890 ,21984 ,22558 ,23102 27778 ,31594 ,34940 ,3I7985 ,40819 ,43495 ,40049 ,48506 ,50884 ,72272 s 4536 «
* 1,65 221317 ,22018 ,2268) 23318 ,23927 ,24513 ,29502 L33568 37132 ,40373, ,43389 ,46236 ,a48954 ,51568 ,54098 ,76848 <4678
« 1,70 022854 ,23303 ,24014 ,24692 ,25341 ,25966 31279 ,35602 39390 ,424834 ,40037 L4906z 51948 ,54724 ,57410 ,B1565 24820 1
* 1,79 023826 24024 ,25382 ,26104 ,26796 ,27460 33107 ,37696 41714 ,45367 ,48764 51971 55030 ,57973 ,60821 ,H86422 04562 =
* 1,80 e25131 25981 26787 ,27595 ,28290 ,28Y96 34987 ,39B50 44106 ,47973 ,51569 54963 ,98202 ,61316 ,64330 ,91419 5104 ¢
*.1,85 026471 27374 28230 ,29045 ,29824 ,30573 36919 ,42084 40564 50652 54453 58040 ,61462 ,64753 ,67937 ,96557 +32435 »
« §,90 27844 28802 ,29710 ,30573 ,31399 ,32192 ,38902 ,44337 ,49088 ,53404 ,57415 ,61200 84811 ,68284 ,71643 1,018# 5387 «
* 1,95 29252 ,30267 ,31227 ,32141 ,33014 33852 ,40937 46670 ,510679 ,56228 ,60455 ,64444 ,68249 ,71908 ,75447 1,072 W5529 «
* 2,00 «30093 317867 32782 33747 ,34669 ,355%4 43025 ,49063 ,54337 ,59120 ,63574 ,07772 ,71776 75626 79350 1,128e 13674 »
* 2,05 232166 ,33303 34374 35392 ,36364 37297 45164 51516 57062 62095 ,66772 ,71184 ,75392 ,79437 ,83351 1,185« 05812 =
* 2,10 33678 ,34874 ,36008 ,37076 ,3IBL00 ,390B1 ,47354 ,54028 ,59853 ,65138 ,70047 ,74679 79096 ,83342 ,87450 1,243w 5934 »
* 2,15 35223 36482 37670 ,3R798 ,39875 ,40007 ,49597 56601 ,62710 68213 ,73402 ,78258 ,82889 ,87341 ,91648 1,303 8096
* 2,20 ¢ 30801 ,3812b ,39374 ,40560 ,41691 ,42/75 ,51891; 59233 65634 ,7144) ,76834 ,81921 86771 91434 ,95944 1,364n .b238 w
" 2,25 3BALY L39B04 41815 ,82360 ,43547 ,448684 54237 ,61924 ,68025 ,74702 80345 85068 ,90742 ,95620 1,003« §,427w 6379 =
* 2,3C 40059 41818 ,426894 ,44199 ,45443 ,46634 ,56635 ,64676 71683 78036 ,83933 ,89498 ,94802 99901 {,048w 1,491« L0521 @
* 2,35 141739 43269 ,44710 ,46077 ,47379 48026 59085 67487 ,74807 ,81442 87603 ,93412 98951 1,042« 1,094w 1,556% 26663 «
* 2,40 003452 ,45055 L46563 ,47993 ,49355 (50659 (61586 ,70358 77997 L,84921 ,91349 ,97410 1,031x 1,087 f.141s 1,623 168035 o
* 2,4 145200 46870 ,48484 ,49948 ,51372 ,52733 ,64140 ,73289 841254 88473 ,95174 1,084% 1,075« §,133» 1,189+ 1,698 16846 «
« 2,50 «40982 48734 50382 ,51942 ,53428 ,54850 ,66745 76280 ,84578 ,92088 ,99077 1,056% 1,119% 1,179% 1,237« 1,7641w 27088 »
2,55 48798 50627 ,52347 ,53975 ,55525 57007 69402 ,79330 87909 95795 1,030« 1,099% 1,164« 3,227« 1,287« 1,832» 7230 »
* 2,60 WDUbAR 52556 ,54350 ,506047 57662 459206 ,72110 ,82440 ,91426 ,99565 1,071 1,142% {,210¢ §,275« 1,338% {,904r 7372 =
* 2,65 52532 54521 ,56390 ,S58157 ,59839 .61446 ,7487§ ,B5610 ,94949 1,034+ 1,112« 1,186« 1,257« 1,324w 1,390+ §,978« 7514
» 2,70 «54450 ,56%21 ,58467 ,60306 ,62056 ,63728 77683 ,88B40 98540 1,073 1,.154n 1,231 1,304% 1,375s 1,443 2,033 7655 »
¢ 2,75 «D6AaGL 58557 ,60981 ,62494 ,64313 56051 ,80547 (92129 1,021 1,110% 1,197« 1,277« 1,3583¢ 1,426 1,496 2,130 «7797
* 2,80 08387 ,60629 ,62733 ,0472) ,66611 ,068416 ,83463 (95479 1,039« 1,153e 1,241n 1,324 1,402% {,4782 1,551e 2,208 7939 0
v 2,85 60407 02737 ,64922 ,6698b6 ,68948 ,70822 ,85430 98888 1,097 1,195% 1,285 1,371n 1,453% 1,531s 1,607 2,288 <8081 #
® 2,90 062461 ,64BB0 57148 69291 ,71326 ,73270 89450 §1,023% 1,135« §1,237% §,331% {,419%¢ 1 ,504% 1,585 1,664 2,368+ 18222 w
" 2,95 645486 ,67059 69412 ,71634 ,73744 75759 ,92521 §,05B% 1,174w §,279% 1,377« §,469% ], 556« 1,640 1,721¢ 2,451n ° 8364 «
® 3,00 66870 ,69273 71713 ,74015 ,76202 78289 ,95644 1,094 1,214« 1,323% 1,424¢ 1 ,519% 1,009% §,696¢ 1,780 2,534n +8506 =
AR A AN AR RN AR R A RN N R AN R IR T RN I N RN AN AN RN R RN N A AR R I R AN T AN IR RN ANANRE N AR N A ORI RN R AR R ARSI AR R R NARR NN AR IR ENERARKAARANRARARRNRANAN RN NSENRY
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" DIAMETRD DO CUNDUTO Ds 25, (MM) (1" AREA LA SECAD Du CONOUTU S8  ,000491 M2 .
(A YL E A L Y Y P P L Y P Y Y P Y P Y R Y P Y P T Y Y Y P Y Y Py P T P L P Y P Y PR LY L PP R P P P R PR LY PR Y PP L Y Y PR R PSS L Y Y Y 8 ]
«VE{ O~ » ’ PERUVA DE CAKDGA UNTITARKTIA E M M/M ) OBS1 K EMm MILIMETROS * VAZAU ¢
I Y T A L R R R T e L D Y R Y Y L L Ty R L L A LT T T LI L R R e ] (L/s) ]
a(M/S) & Ka,05 K2,06 KE,07 K€, 08 Ks,00 K=, ,10 Ks,20 K3,30 K=2,40 K8,50 Kz,60 KE,70 K&, 80 Km,90 Ka],0 Ke2,0 = ]
Ly L L L T T R Y E Ry e g R g R e R e o R e L Ll L L T Y T T T P P Y P Y PR P P Y R P P P R PP YRR L T Ty ]
* G30 .00060 00669 L00678 ,00687 ,00695 00704 ,00783 ,00654 ,QU9L9 ,00980 ,01039 ,n1094 ,01147 ,01199 ,01249 ,01700 = L1473 «»

[ . 3] .00868 ,00882 ,00894 ,00907 ,00919 ,00931 ,01043 ,01143 ,01234 ,0138y ,01399 ,01476 ,01549 ,01620 ,01689 ,02305 21718 =
*  L,40 01103 ,01121 ,L,01139 ,011%6 ,01172 ,01189 ,01340 ,01473 ,01384 ,01707 ,01813 ,01914 ,02011 ,02104 ,02194 ,03003 21963 #
. ,45 s01364 ,031387 ,01410 ,01433 ,01455 ,01476 ,01673 ,01B45 ,02000 ,N2145 ,02280 ,02409 ,02332 ,02631 ,02766 ,03792 22209 «
« 50 201650 ,01680 ,01709 ,01738 ,N1766 ,01793 ,02042 ,02258 ,02452 ,02632 ,02801 ,0296% ,03113 ,0326)1 ,03403 ,04674 22454 «
L1 01961 ,01908 ,02035 02074 ,02106 ,02140 ,02447 ,02712 ,02950 ,03169 ,03374 ,0356Y ,0975% ,03934 ,04107 ,05647 02700 ¢
s 60 «022887 (02348 ,02388 ,02431 ,02474 ,02516 ,0288BB 03207 (03493 ,C3750 04001 ,04234 ,04456 ,04670 ,04876 ,06713 2945
® 65 ,026%8 ,02714 ,027068 ,02820 ,0287% ,02921 ,03365 ,03744 04082 ,04392 ,045682 ,04956 ,05217 ,05469 ,05712 ,07870 3191 ¢
. 70 «030484 L03110 L03174 ,03236 ,04297 ,03385b ,00878 ,04321 ,04736 ,05078 ,05416 ,05734 ,06039 ,06331 ,06613 ,09120 03436
LI -1 « 03455 L0GI538 ,03608 ,03680 ,037u)l ,03819 ,04427 ,04940 05396 ,05814 ,06202 ,06570 .06925‘.07256 «07%81 ,1046% « 3682 2
et LEU L03891 ,039d1 ,04068 ,041%2 ,04233 ,04313 ,05012 ,05601 ,00122 ,06599 ,07043 ,07462 ,07861 ,08244 08614 ,11895 e 3927 %
* .85 ,043%1 04488 ,0455%4 ,04651 ,04744 ,04835 ,0D633 ,06302 ,06894 ,07434 ,07936 ,08410 08862 ,09295 ,09714 ,13421% 04172 %
* 90 L0a836 ,04954 ,05067 ,05177 ,05284 ,05387 ,00290 ,07044 ,0771% ,08318 ,08883 ,09416 ,09923 ,10480 ,10879 ,15038 04418 #
LI % L05345 ,05a78 ,05607 ,05731 ,08851 ,05968 ,06983 ,07828 ,08574 ,09252 ,09883 ,10478 ,11044 11987 ,12111 ,16748 24669 =
* 1,00 «CHAZH ,0602% ,06173 ,06313 ,06447 ,06578 ,07712 ,08653 ,09482 10230 10937 ,31397 ,12225 ,12827 ,13408 ,18549 24809 =
« 1,00 «064306 ,06004 ,06766 ,06921 ,07072 ,072(Y ,08477 09519 ,10436 ,11260 ,12043 ,12772 ,13465 ,14130 ,14772 ,20443 +51%6 ¢
1,10 207019 407206 ,0738d ,L07558 ,07724 0788Y 09278 ,10427 41143986 12353 ,13203 ,14004 ,14766 ,15497 ,16201 ,22428 « 5400 »
" 1,10 07025 07832 0803} ,00221 ,0h405 ,08582 10115 11375 ,12481 ,13485 ,14417 15293 ,16127 16926 ,17697 ,24506 e 9645 «
® §,20 J0HEHL ,0BAB4 L08703 ,068912 ,09114 ,09309 1G9R7 12365 13972 ,14607 ,15083 16639 ,17547 ,18418 ,19258 ,26676 ¢ 3890
* 1,25 JOBYLLl 09162 (09401 09631 (0UBSL (1N0GE4 11840 ,133896 14708 ,15899 17003 ,18041 ,19028 ,19974 ,20885 ,28937 06136
* 1,30 L8961 L0UB64 (10126 103876 L10617 10849 12840 ,314468 ,15b691 ,17181 L,18376 19500 ,20568 ,21b92 ,22579 ,31291 «6381
* 1,3% «10254 10992 L10877 11149 ,11411 11863 13821 15581 17119 ,18512 19803 ,21016 ,22169 ,23273 ,24338 ,33737 ¢ 6627 =
s 1,40 31022 11346 ,110654 11949 ,12233 ,12506 ,14837 ,1b730 15393 ,19893 ,21282 ,22588 ,23829 ,25018 ,26164 ,36274 6872 »
* 1,4 211774 12124 12458 412777 ,13083 ,13378 ,15Bv0 ,17931 ,19712 ,21325 ,22815 ,24217 ,25550 ,2682>5 ,28055 ,38904 7118 #
* 1,50 «12950 129206 ,13288 ,13682 13961 ,14278 ,369/78 19168 ,21077 ,22804 ,24402 ,25903 ,27330 ,28696 ,30012 ,41026 W 7363 ¢
s 1,00 «188b1 13758 ,1414% ,14514 ,148608 ,15¢08 ,18102 ,20440 ,22487 ,24333 ,26041 ,27640 ,29170 ,30629 ,32036 ,44439 27609 «
® {,60 «14175 14612 ,15027 ,15423 ,15803 ,16168 ,19202 ,21765 ,23944 25913 ,27734 29445 ,31070 ,32626 ,34125 ,4734% 7854 =
* 1,60 s12G23 19492 19936 16360 16766 L,171596 ,20458 ,23126 ,25445 ,27542 ,29480 ,31301 ,33030 ,3468> ,36280 ,50343 8099 »
* 1,7C d15BYE 10397 16872 17324 (17757 L1B178 24690 ,24527 26993 ,29220 ,31280 ,33214 ,3505%0 ,36808 ,38502 ,53432 «8345 =
* 1,75 10793 17327 178388 183815 18776 19219 22954 ,25970 ,28986 30049 ,33132 ,35183 ,37$430 ,38994 ,40789 ,56644 +«8500 »
®» 1,80 17714 (18282 418821 ,19334 ,19H24 20294 ,24262 ,274854 ,30225 ,327206 ,330388 ,37209 ,39270 ,41242 ,43143 ,b9888 8836 »
. 1,85 L1b658 19263 ,19835 ,20379 ,20900 ,21398 ,25602 ,23979 31900 ,34554 ,36998 ,39292 ,41470 ,435834 ,45562 ,63254 s 5081 «
« 1,90 U027 L2020 (20876 ,214%2 ,22003 22532 ,206978 ,30545 ,33069 ,36431 ,39010 ,41431 ,43729 ,4592y ,48047 ,66711 ¢ 9327
" 1,00 240020 21300 421942 ,22558 ,231385 ,23504 26389 ,32182 ,35415 38358 ,41076 ,43628 ,40049 ,48366 ,50599 ,70261 e 9572 o
. 2,00 021037 22356 ,23035 23080 ,20296 ,2448Y 29837 ,33801 437236 ,40334 ,43195 ,45880 ,48429 ,50867 ,53216 ,73903 « 9818 ¢
» 2,00 0220678 23438 ,2431%4 24835 25484 ,26:06 ,31320 ,35491 L,IVL03 ,423BU 45368 48190 ,5CB6EB 53431 55899 ,77637 1,006) »
« 2,10 s 23783 4242484 (25300 L20017 ,20701 427355 ,3284( ,37222 ,41016 ,44436 ,47594 50956 ,53368 ,56058 ,5H648 ,81463 1,0308
* 2,19 024832 ,29670 26472 ,27226 ,27945 28633 ,34395 ,38994 ,82974 ,4656]1 ,49873 ,52979 ,55927 ,b8747 ,61464 ,85380 1,05%4 «
n 2,20 120HA6 20838 L,27670 ,284638 ,29218 ,29%941 ,ID986 ,40807 ,4a978 ,48736 52205 ,H5459 ,58546 ,61500 ,64345 ,89390 1,0799 «
* 2,20 27063 L,2801h ,288%4 20740 30519 ,39277 ,37613 ,42662 ,47028 ,5006]1 ,54591 57990 ,61226 ,64316 ,67292 ,93492 161045 »
* 2,30 e2B8244 29223 ,30144 ,31017 31848 320648 ,399276 ,44558 ,49123 ,53230 ,57030 ,6008Y ,64965 ,67195 ,70305 ,97686 1,1290 »
® 2,35 W2Y429 30455 , 31421 ,32335 ,34205 , 4037 40975 ,46494 51264 55559 ,59522 63238 ,66764 70137 ,73385 1,019 121336 »
* 2,40 W00038 L1713 482724 33681 ,34591 L3461 ,42710 448472 53401 ,57v32 ,62007 ,65945 ,69623 ,73142 ,76530 1,063 1,1781 »
* 2,45 $ 31871 ,929%0 34058 35053 (36004 ,36913 ,44481 50492 ,5b6H8 60355 .64665 68708 ,72542 ,76210 ,7974) 1,108« 1,2026 =
* 2,50 W33128 ,34304 35408 ,306453 ,37446 ,3R39Y ,40288 52592 57900 ,b62828 ,67318 71328 ,79521 79341 ,B3018 1,153 142272 #
* 2,55 W34409 L35037 LA6790 ,3I7880 LIBOLE LI9H0b 48130 ,54654 ,60284 068350 ,70023 ,7440%5 78560 ,82535 86362 1,200+ 1,2517
e 2,60 «35714 L3099 85198 ,39334 ,40414 ,41440 50009 ,56790 62603 67922 ,72782 (77338 ,BLl659 ,85792 ,89771 1,247» 142763 ¢
. 2,6> 2370438 L8379 439632 ,4L816 L41940 ,43014 (51923 ,5BYBU 60008 ,70544 75594 80828 84818 89112 ,93246 |,296« 13008 »
* 2,70 «OHIGO L9787 L410392 ,42324 ,434948 ,44b11 ,53574 01205 67528 73215 78429 (53075 BEOIO 492495 96787 1,345« 143254 »
* 2,75 o 39773 41221 42579 ,43800 ,450/7 L46238 95860 63472 ,70u34d4 75935 ,B1378 ,86478 ,9131d ,95941 1,003+ 1,395 13499
* 2,80 261174 42080 ,440U1 ,45423 ,4b6B7 L47b93 57882 65779 72586 ,78700 ,84349 ,89639 ,94654 ,99450 1,040% 1,446+ 1,3785 »
* 2,85 82599 ,448100 ,45630 ,47013 ,4B326 ,49578 59940 08128 ,7H183 81527 ,87375 ,92845b ,950d2 1,030% 11,0784 1,498 1,39890 »
" 2,90 084048 (45674 ,4719b L4881 49993 ,H1292 02034 70518 ,77826 54396 ,90453 96129 1,015« 1,066« 1,116+ 1,551 104235 »
n 2,90 0455921 ,47208 L48T7R7 ,5U276 ,51688 ,53084 ,04164 72949 80819 87516 ,94505 ,99459 1,05y {1,103« §,154% {1,608 1,448)
* 3,00 247018 487067 50405 ,51948 ,58411 (%4806 ,66330 ,75421 ,83249 ,90285 96770 1,026% §,086w% 1,141%x §,194+ 1,660 144726 »
ARRREAD R R I AR AR A AAR RN A AR N R AN SRR R R PR AN AR AR RN AR AN NN A NN AR R R RN K N RN R R R A RN A RN RN RN AN RN AR RART AR AR RN A AARRNARARARR RN SR N A RTINS RRRNNRN
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» DIAMETRY DO CONDUTD D= 32, (MM) 1174 AREA DA SECAQU DU CONDUTU 85 ,000804 M2 "
(AP S P L Y Y P Y R P Y P P Y Y P Y P P P Y P P P T P Y PP R R L R LY T Y Y P Y P L Y Y L T P Y L Y T P Y P R PR T P PN PP P P YT Y T Y TN Y P Y]
*VELO= » PERDA DE CARBGA UNTTARTIA E M M/HM OBSI.K EM MILIMETROS * VYAZAD o
oD Y YO e R R L e T Y e ey R T e e N Y e e Y N Y T Y T LYY (L/8) "
#(M/S) » K8,03 K8,06 k23,07 K®,08 K=,09 Ku,10 K=,20 K=,30 Ko,40 K=,60 Kz,60 K=,70 K=,80 K8,90 Ksi,0 x#2,0.¢ N
I I L I L L L Y T T T T L L T T L T T N T T L R T T e R e R e e e R Y e T L T L L I T T Irry
. L,30 «00480 ,00487 ,00493 ,00499 ,00504 ,00510 ,00564 ,00612 ,00657 ,00698 ,0073? ,00774 ,00830 ,00844 ,00877 01172 02413 »

* L35 . 00633 ,0@B42 ,00650 ,00659 ,00h67 ,00676 ,00752 ,00820 ,00882 ,00039 ,00993 ,01044 ,01093 ,01141 ,01186 ,01580 02815
e 40 00804 00816 00828 ,00840 ,00852 ,00863 ,00986 ,01087 ,01139 ,01215 ,01287 ,01353 ,01419 ,01481 ,01341 ,0207¢ 232817
'S JO0Y94 01011 ,01026 ,01042 ,01057 ,01072 ,0i206 ,01324 ,01430 ,01527 ,016319 ,01705 ,01787 ,01866 ,01943 ,0261> 3619 ¥
* ,50 01203 ,01224 ,01244 01264 ,01283 ,01302 ,01473 ,01620 ,0175) ,01874 ,01988 ,02095 ,02198 ,02296 ,0239y ,03223 04021 #
[ I 1. 01431 ,01457 ,01482 ,01507 ,01531 ,01554 ,01765 ,01946 ,02108 ,02257 ,023%% ,02326 ,02651 ,02770 ,02885 ,03894 04423 @
*  ,60 01677 ,01708 ,08739 ,01770 ,01799 ,01828 ,02084 ,02302 ,02497 ,02675 ,02841 ,02997 ,03146 ,03288 ,03426 ,046290 «4825 #
+ ,69 .01941 ,0197% ,02017 ,02033 ,02088 ,02122 ,02428 ,02687 02918 ,03428 ,03324 ,03508 ,03683 ,03851 ,04033 ,05427 05228 ¢
* L,70 202228 02269 ,02313 ,02356 ,02398 ,02438 ,02798 ,03102 ,03371 ,03647 ,03845 ,04059 ,04263 ,04458 ,04646 ,06289 03630 =
75 202524 ,02578 ,02629 ,02680 ,02729 ,02776 ,03195 ,03547 ,03858 ,04141 ,04403 ,04650 ,04885 ,05110 ,05328 ,07214 06032 «
" LBO J02842 02905 ,02965 ,03023 ,03080 ,03135 ,03617 ,04028% ,04376 ,04700 ,05000 ,05282 05549 ,05805 ,060%52 ,08203 26434 @
* L8> 003179 ,03251 ,03320 ,03387 ,03452 ,03515 ,04066 ,04524 ,04928 ,05295 05634 ,05933 ,06256 ,063546 ,06824 ,09255 46836 *
LI ) 03534 ,03616 ,03695 ,03771 ,03845 ,03916 ,04540 ,035057 ,05512 ,03925 ,06306 ,06665 ,07005 ,07330 ,07643 ,10370 27238 ¢
» ,95  ,03906 ,0399Y ,04089 ,04175 ,04258 ,04339 ,08040 ,05620 ,006129 06590 ,07016 07487 07796 ,08159 08508 ,11548 7640 »
* 1,00 204297 04402 04502 ,04599 04692 ,04783 ,05567 ,06213 ,06778 ,07291 ,07764 ,08209 ,08630 ,09033 ,09420 ,1279} 08042 »
» 1,05 «04705 ,04822 ,04935 ,05043 ,05147 ,05248 ,06119 ,06835 ,07460 ,08027 ,0855%0 ,0904% 09506 ,09950 ,10378 ,14097 s8445
s 1,10 205132 05262 ,05387 05507 ,05622 ,05734 ,06697 ,07486 08175 ,08798 ,09374 090913 ,10424 ,10913 ,11382 ,15466 8847 o
* 1,15 05976 05720 ,05858 ,03990 ,06118 ,08241 07301 ,08167 ,08923 09605 ,10235 ,10826 11385 L1191V ,12432 ,16899 29249 #
s 1,20 00037 06196 ,00348 ,06494 ,06635 ,06770 ,07931 ,08878 ,09703 ,10447 ,1§134 ,11778 ,12388 ,12970 ,13529 ,18395 L9631 ¢
« §,25 JV6D17 ,06692 ,068%8 ,07018 ,07472 ,07320 ,08587 ,09618 10515 ,11325 12071 12771 ,13433 14065 ,145673 ,19955 1,0053 »
* 1,30 207014 ,07205 07387 ,07562 ,07729 ,07891 ,09269 ,10388 ,11301 ,12237 ,13046 ,13804 ,14521 ,15205 ,15862 ,21578 1,0455 «
* 1,35 e073530 ,0773% 07936 ,08125 ,08307 ,08483 ,00977 ,11187 ,12238 ,.13186 ,14059 ,14876 ,15650 ,16389 ,17099 ,23264 1,0837 »
* 1,40 L08062 ,08288 ,08308 ,08709 ,08906 ,09096 ,10711 ,12016 ,13149 ,14169 15109 15990 ,16823 ,17617 ,18381 ,230%4 1,1260 »
* 1,45 «08013 08857 ,09090 ,09312 ,09525 ,09730 11471 ,12873 ,14092 ,15188 ,16198 ,1714) ,18037 ,18890 ,19710 ,26828 11662 #
« 1,30 «09181 ,09445 ,09696 ,09936 ,10165 ,10386 ,12256 13763 ,15068 ,16242 ,17324 ,18336 ,19294 ,20207 ,21088 ,28705 1,2064 '»
¢ 1,59 ,09767 10051 ,10321 ,10579 ,10826 ,11063 ,13068 ,14681 ,16076 ,17332 ,18488 ,19570 ,20593 ,21569 ,22506 ,30645 1,2466 #
* 1,60 W10371 10676 10966 ,11242 ,11507 ,11760 ,13906 ,15628 17117 ,18457 ,19690 ,20843 ,21934 ,22975 ,23974 32649 1,2868 »
" §,6% $10992 (11319 ,11630 ,11925 ,12208 ,12479 ,14769: ,16605 16191 ,19617 ,20930 ,22157 ,23318 ,24425 ,25489 ,34716 1,3270 »
* 1,70 «11631 11981 ,12312 ,12628 ,12930 ,13220 ,15659 ,176311 ,19298 ,20813 ,22207 ,23511 ,24744 ,25920 ,27049 ,36847 1,3672 »
« 1,75 212288 12601 13015 13331 ,13672 ,1398) ,16574 ,18647 ,20437 ,22044 ,23523 ,24905 ,206212 ,27459 28656 ,39041 1,4074 «
* 1,80 32962 13360 ,13736 ,14094 ,144385 ,14763 ,17515 ,19712 ,21608 ,23310 ,24876 ,26339 ,27723 ,20043 ,30309 ,41298 1.4477 «
" {,8% «130654 14076 ,14476 14856 15219 15567 ,18483 ,20808 ,22812 ,24612 ,26267 ,27844 ,29276 ,3067% ,32009 ,43619 1.4878 »
" 1,90 214363 14812 ,1%236 ,15639 ,10023 ,16391 19476 ,21932 ,24049 ,25949 ,27696 ,29328 30871 ,32343 ,33735 ,46004 1,5281 »
* 1,95 «15080 ,15566 ,16015 ,16441 ,16848 ,17237 ,20495 ,23086 ,25319 ,27322 ,29163 ,30883 ,32509 ,34059 ,35348 ,48451 1,36883 »
* 2,00 L15835 16938 16813 17263 ,17693 18104 ,21540 ,24270 ,2082) ,28729 ,30667 ,32478 ,34189 35820 ,37386 50963 1,6085 #
. 2,05 16597 17129 ,17630 18105 ,18558 ,18V92 ,22611 ,25484 ,27956 ,30172 ,32210 ,34113 ,35911 ,37626 ,39271 ,53538 1,0487 «
» 2,10 17377 17938 ,1B466 ,1BYU67 19445 ,1990% ,23708. ,26727 ,29323 31651 33790 35788 ,37676 ,39476 ,41203 56178 1.6889 »
v 2,15 W48173 18765 19322 ,19849 ,20351 ,20831 ,24831 ,27999 30723 ,3316> ,35408 37503 ,39483 ,41370 ,4318% ,58877 17293 o
* 2,20 + 18990 ,19611 ,20197 ,2073% ,21278 ,21783 ,25980 ,2930% ,32156 ,34714 ,37064 ,39258 ,41332 ,43308 ,45205 ,61643 1,7694 #
2,25 019822 ,20476 ,21091 ,21672 ,22226 ,22755 ,27155 ,30633 ,33621 ,36298 ,38757 ,41084 ,43223 ,4529) ,47276 ,6447% 1,8006 »
« 2,30 020673 ,21359 ,22004 22614 ,23194 ,23749 28355 ,31994 ,39119 ,37918 ,40489 ,42889 ,45157 47319 ,49392 ,067363 1,8498 »
* 2,3 «21040 22260 ,22936 ,23575 ,24188 ,24764 ,29582 ,333IB8S5 ,36650 ,3IVBT4 ,42258 ,44765 ,47133 ,49390 ,51556 ,703%9 1,8900 «
* 2,40 22426 ,23179 ,23487.,24556 ,25192 ,25799 ,30885 ,34805 ,38213 ,41264 ,44000 ,4668) ,49152 ,51506 ,53765 ,73338 1,9302 #
* 2,45 «23329 24117 ,24858 25557 ,26222 26856 ,32113 ,36255 ,39809 ,42990 ,4%911 ,480637 51212 ,53667 ,86021 ,76420 | ,9704 ¢
* 2,50 224249 25074 ,25847 26578 27272 ,27935 33417 ,37735 ,41437 ,44751 ,47793 530633 ,353315 53872 ,58324 79566 2,0106 »
v 2,55 120188 26049 ,26856 ,27619 28343 ,29034 ,34748 ,39244 ,43099 ,46548 ,49714 ,52669 55464 ,58121 ,60673 ,827783  2,0508 «
e 2,60 «20143 27042 ,27884 28679 ,29434 30154 ,36104 ,40782 ,44792 ,48380 ,51673 ,54746 37649 ,60414 ,63068 ,86048 2,0011 #
¢ 2,65 27116 28053 ,28931 ,29760 ,30546 ,31295 37486 ,42350 ,46519 ,50247 ,536069 ,56862 ,39879 ,62752 ,65509 ,68384 21343 »
v 2,70 «268107 ,29083 ,29998 ,30860 ,31678 ,324%8 ,38895 ,43048 ,48278 ,52150 ,55703 ,59019 ,8215% ,68135 ,67997 ,92784 2,1715 =
w 2,75 29116 ,30132 ,31083 ,31980 ,32831 ,33642 ,40329 ,45576 ,50069 ,54088 ,5777% ,61216 ,64466 ,67563 ,70331 ,96247 2,2117 »
* 2,80 030142 31198 ,32187 ,33120 ,34004 ,34846 ,41789 ,47232 ,51894 ,56062 ,59885 ,63453 66822 ,70033 73112 99773 242519 »
* 2,85 31185 32284 L33311 34280 ,35198 36072 ,43275 L4B919 ,53751 58070 ,62033 ,65730 60222 72348 ,75739 1,033 2,2921 »
* 2,90 232240 33387 ,34454 35459 ,36412 37319 ,44787 50635 ,55640 ,60114 64218 ,68048 ,71663 ,75108 ,78442 1,070% 2,3323 ¢
* 2,95 0333929 34509 35616 36659 ,37647- (IBLB7 ,46324 ,52381 ,57562 ,62194 ,606442 ,70403 ,74147 ,77712 ,81132 1,107« 2,372%5 »
* 3,00 34421 3564y 36797 37678 ,38902 39876 ,47888 ,54156 ,59517 ,64309 ,64703 72803 ,76673 ,80361 83898 §,145» 2,43128 «
Qtttt.Qtt'itﬂttttttltt'.t'tttttﬁtttlt-tttﬂt.Qtt'ittl*ﬂl'ti!ﬂt'tt'tt!ttltQttlttt.tttttg.tt'.ttltiiiti.tttt"!.t.tiﬁttlltl.."l""..
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. DIAMETRD LD CONDUTQ Ds AREA DA SECAQ DO CONDUTG Ss  ,001134 M2 "
LI AT R LY PR L L L LY L e L Y L R R e L e L L L L L L T T p e U Y Ry S O S sy
aVELQ® » . PEKOA DE CARGA UNITARIA EM m/M 0BSt K Em MILIMETROS * VAZAD «
SCIDADE e s rmoevoncnr e menrmr e recnan et ct e e e C e P R Pt R R e R R R E N C e PN N P R e E RS e PN C e T TR AN e Y P S A C NS AN S e e nanae o (Lz8) "
#(M/8) &« K8,05 K8,08 K=,07 K&, 08 Ke8,09 K8,10 K®,20 Ke, 30 K5,40 Ku,50 K8,60 K8,70 K, 80 XK8,50 Ks},0 K32.,0 » »
[ LI P T Y R Y P P I R R Y Y PP PR PR PP Y DY Y P PN IR I LR P PR T L LY YL N P T Y PR Y P PR R Y T T Y T Y T Y PP i ep e se e T T ¥ T T T
* L,30 200386 ,00890 ,00395 ,00400 ,00404 ,00409 ,00450 ,00487 ,00521 ,00552 ,00582 ,00610 ,00637 ,00663 ,00688 00909 ¢3402

® L35 200508 ,0051% ,00522 ,00528 ,00535 ,00%41 ,00600 ,00652 ,00699 ,00743 ,00784 ,00823 ,00860 ,0089b ,00931 ,01233 03969 »
L4 200646 00655 ,00665 ,00674 ,00683 ,00091 ,0077%1 ,00841 ,00904 ,00962 ,01036 ,01068 01117 ,08164 ,01209 ,01606 +4536 »#
* L4d « 00799 ,00612 ,00824 ,00830 ,00847 ,00859 008963 ,01033 ,01134 ,01209 ,01278 ,01344 ,01407 ,01467 ,01524 ,02028 D104 #
« 50 200967 ,00983 ,00999 ,01014 ,01029 ,01044 ,01175 ,0128% ,01390 ,01484 ,01570 ,01652 ,01730 ,01804 ,01876 ,02499 3671 »
" 55 201150 401170 ,018490 ,01209 ,01228 ,01246 ,01409 ,01%48 ,01673 ,01786 ,01892 ,01992 ,02086 ,0217? ,02264 ,03020 16238 #
* ,60 201348 01373 ,01397 ,08420 ,01443 ,01465 ,01663 ,0183% ,01981 ,02117 ,02244 ,02363 ,02476 ,02584 ,02688 ,03589 «0803 @
x  ,65 401361 ,01591 ,01620 ,01648 ,01675 ,01702 ,01938 ,02138 ,02318 ,02476 ,0262% ,02766 ,02899 ,03026 ,03148 ,04208 7372 »
« ,70 201789 ,01824 ,01858 ,01892 ,01924 ,01956 ,02234 ,02468 ,02675 ,02863 ,03037 ,03200 ,03355 ,03503 ,03645 04877 7939 »
LI 41 +02031 ,02072 02113 ,02132 ,02190 ,02226 ,02330 ,02822 ,03060 ,03277 ,03478 ,03666 ,03845 ,04015 ,04178 ,05594 28508 «
*  ,80 + 02287 ,02336 ,02383 ,02428 ,02472 ,02514 02888 ,03199 ,03472 ,03720 ,03949 ,04164 ,04368 ,04562 ,04748 ,06360 «9073
P 1.1 02058 ,02614 ,02668 ,02720 ,02770 L02819 ,03246 ,03600 (03930 ,04191 ,04450 ,04693 ,04924 ,05143 ,05354 ,07176 2D640 o
w 90 02844 ,02808 ,02969 ,03029 ,03086 ,03143 ,03624 ,04024 ,04373 ,04689 ,04981 ,05255 05913 ,05760 ,03897 ,08041% 1,0207
LY 1] «031a4 ,03217 ,03286 ,03353 ,03418 ,03483 ,04024 ,04472 ,04863 ,05218 ,05542 ,05847 ,06136 ,064311 ,06675 ,08935 1.0774 »
*« 1,00 +03459 ,03540- ,03619 ,03694 03766 ,03837 ,04444 ,04943 ,05378 ,05771 ,06433 ,06472 ,06792 ,07098 ,07391 ,09949 1,134% »
* 1,05 « 08788 ,03879 ,03967 ,04051 ,04132 ,04210 ,04885 ,05438 ,05919 ,06353 ,00754 ,07128 ,07482 ,07819 ,08142 ,10931 1,1908 «»
* 1,10 004131 04233 ,04330 ,04423 ,04513 ,04600 ,05347 ,05956 ,06486 ,06964 ,07404 07815 ,08204 ,08573 ,08930 ,11993 1,2475 »
e 1,49 04489 04602 ,04709 ,04812 ,04912 ,085007 ,0%829 ,06498 ,07079 ,07603 ,08084 ,08535 ,08960 ,09366 ,09754 ,13104 1,3042 »
* 1,20 +04861 ,04980 05404 ,05217 ,05326 ,05432 ,06332 ,07064 ,07698 ,08269 ,08795 ,09286 09750 10191 ,10615 ,14264 1.3609 »
. 1,25 05248 ,05384 ,03514 ,09638 ,08738 ,05873 ,06856 ,0765) ,08343 ,08964 ,09335 ,10068 ,10572 ,11052 11512 ,15473 1,4176 ¢
* 1,30 05649 03797 05939 06073 ,06205 ,06331 ,07401 ,08265 09014 ,09686 10305 10883 ,11428 ,11948 _12446 16732 1.4744 ¢
w 1,3 006064 ,06226 ,06380 ,06528 ,06670 ,06806 ,07966 ,08901 ,09710 ,10437 11105 ,11729 12317 ,12878 ,13415 ,18040 1,5311 ¢
« 1,40 106493 ,06669 ,06837 ,08997 ,07151 ,07298 ,08552 ,09561 ,10433 ,11216 ,411935 ,12606 ,13240 ,13843 ,14422 ,19397 1,5878 «
v 1,40 +00937 ,07128 ,07309 ,07482 ,07648 ,07808 ,09159 ,10244 ,11181 ,12022 ,12795 ,13515 ,14196 ,14844 ,15464 ,20803 1,644 »
. 1,50 207395 ,07601 ,07796 ,07983 ,084162 ,08334 ,09786 10958 11955 ,12857 ,13684 ,14456 ,15185 ,15879 ,16543 ,22258 1,7012 »
« 1,8 207867 08089 ,08299 ,08300 ,08692 ,08877 ,10434 11681 ,12736 ,13719 ,14604 15429 ,16207 ,16948 ,17658 ,23763 147579 »
t 1,60 008353 08592 ,088388 ,09033 ,09239 ,09437 13103 12435 13582 ,14610 15553 16433 ,17263 ,18053 ,18810 ,25316 1,8146 «
* 1,60 108834 09110 ,09352 ,093582 08803 ,10014 11793 13212 ,14434 ,13528 16532 ,174689 18352 ,19193 ,199988 ,269%9 1,8743 »
» 1,70 108369 ,09642 ,009001 ,10147 ,10382 10608 12503 14013 ,153%1 ,16474 ,1754% ,18536 ,19475 ,20367 ,21223 ,28572 1,9280 »
v 1,79 09898 ,10190 ,104606 ,10728 ,10979 11219 ,13234 ,14837 ,16215 ,17449 ,18580 190635 ,20630 ,21577. ,22484 ,30273 1,5047
v {,80 10441 10752 411046 311325 ,11592 ,11847 ,13986 ,15685 ,17145 ,18451 ,19649 ,20766 ,21819 ,22821 ,2378% ,32023 2,0414 »
* 1,8 «10999 11329 ,110642 ,11938 ,12221 ,12492 ,14758 16536 ,18100 ,19482 ,20748 ,21928 ,2304) ,24100 25134 ,33823 2,0981 «
t 1,90 31971 11922 12253 ,12967 ,12867 13154 ,15551 ,17451 ,19082 ,20340 ,21877 ,23122 24297 25414 ,26484 ,35672 2,1548 «
* 1,95 s 12187 12528 ,12879 ,132312 13529 ,13833 16365 ,18369 ,20089 ,21626 ,23035 ,24348 ,25586 ,26763 ,27893% ,37570 2,2118 »
v 2,00 0127987 13150 413321 ,13873 ,14208 ,14328 ,17200 ,19311 ,21122 ,22741 ,24224 ,23003 ,26908 28147 ,29333 ,39518° 2,2682 »
s 2,04 033371 (13787 44178 ,14550 ,14903) ,15243% ,1805% ,20277 ,22181 ,23883 ,25442 26804 ,28264 ,20566 30812 ,41514 2,3249 »
* 2,10 «14000 ,14438 ,14681 ,15242 15615 18971 18931 ,21266 ,23266 ,23053 ,26690 ,28215 20652 ,31019 ,32328 ,43560 2,3817 »
" 2,15 214043 15108 45540 ,315051 16343 16718 10827 ,22278 24377 ,26252 ,27968 ,29567 31074 ,32507 ,33880 ,45655 2,4384
s 2,20 015300 157086 ,$6243 ,16676 ,17088 ,17481 ,20745 23314 ,253314 ,27478 ,29276 309051 ,32330 ,34031 ,35468 ,47799 2,495 »
w 2,25 15971 16482 ,16962 ,17417 ,17849 ,18262 ,21683 ,24374 ,26877 ,28732 ,30014 32367 ,34018 ,35589 ,37092 ,49992 2,9518 ¢
% 2,30 L16636 17193 17697 18173 ,18627 19055 ,22642 ,25457 ,27885 ,30014 ,319082 ,33614 ,35540 ,37182 38753 ,52235 2,6085 «
* 2,35 «17385 17918 18447 18946 ,19421 319874 ,2362) ,2635064 ,29080 ,31325 33380 ,3929) ,37086 ,38810 ,40451 ,54527 2,08652 »
® 2,40 018069 18659 19212 ,19735 ,20231 ,20705 ,24621 ,27694 ,30320 ,32663 ,34807 ,36803 ,38684 ,40473 ,L42184 ,56868 2,7219 «
" 2,45 48797 19414 49993 ,20839 ,21098 21533 ,236542 ,20848 ,31586 ,34029 36265 ,38346 ,40306 ,42170Q ,43938 ,59258 2,7786 «»
s 2,%0 19539 ,20184 ,20789 ,21360 ,21902 ,22419 ,26684 ,3002% ,32878 ,35423 ,37752 ,39919 ,4196]1 ,4390) ,45761 ,61697 22,8353 «
* 2,068 «20295 20969 ,21600 ,22106 ,22762 ,23301 ,27746 ,31226 34196 368438 ,39269 ,41528 43650 ,45670 ,47604 ,64186 2,8020 »
* 2,60 ,21065 ,21768 ,22427 ,23049 ,23638 ,24200 28829 ,32450 ,35540 ,36296 ,40816 ,43162 45372 47472 ,49483 ,66723 2,9487 »
" 2,68 021850 ,22983 ,23270 ,23917 ,2453§ ,25116 ,29933 33898 ,3I6910 ,39774 ,42393 ,44831 47127 49310 ,51399 ,69310 33,0054 »
2,70 22048 23412 24127 ,24802 ,2544) ,26049 ,31058 ,34968 38306 451280 ,44000 46531 48913 51182 33351 ,71946 3,0621 »
2,78 123464 ,24286 ,2500% 25702 .26366 ,26999 ,3220) ,36264 ,30728 ,428314 ,45637 48263 850737 ,33088 ,53339 74632 J,1188 »
" 2,080 024288 23115 ,280880 ,206618 ,27309 ,27866 33369 37382 ,41175 44376 ,47303 50027 ,528BR ,5%5030 ,87364 ,77366 3.1755 »
" 2,88 025129 28989 ,26703 27550 ,28268 ,28550 34555 ,38024 ,42648 ,43966 ,49000 ,51822 54480 37007 59425 ,80150 3,2322 »
.« 2,00 025984 26878 27713 ,28499 ,29243 ,29951 33763 ,40290 44148 47584 ,50726 ,33649 56402 ,59018 ,61322 ,82983 342889 »
* 2,95 $26854 ,27783 20647 ,29463 30234 30969 36991 ,41679 45673 ,49230 ,32482 553508 ,8B357 ,61065 ,63656 85865 3,3457 »
* 3,00 27737 ,28099 20308 ,30443 31243 32004 38230 L4D091 ,47224 50904 34268 ,57398 ,60345 ,63146 +65826 ,88797 33,4024 »
AR AR AR NN AR RN R AN AR R AR AN A AR A RN RN R A AN RN R AR RN R AR AR A AN AR AR AR A R A R A AN AN T N R N AR AR N R IR RN A AR R RN R RN R RN R B R C N RN AN AN AR AN RNARARNERANPRAR RN
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. DIAMETRO 00 CONDUTOD D» 50, (MM) (2°%) - AREA O0a SECAO DO CONDUTU S8 ,001963 M2 ® ]
(2 LT T P L L L Y Y Y e Y Y e Y Y Y P Y P P Y Y P P Y R Y Y P Y PR R T Y r ey Ry e Ry Y Y T Y T LT T T Yy
sVELOe » ’ PERDA DE CARGA UNITARI A EM m/n 0688 X EM MILIMETRES " VAZIAQ »
'cxD‘DE"-----.-Q-.-.-.-.-Q.-.--.-.-.---..-.-.--....--.--'....-.-..--------9--.-----.----..-f-----.--.Q--.--.-------..-q-" (L/8) ‘.
e(M/8) & Ku,08 K8,00 Ks,07 K3, 08 Ks,00 K= ,10 K=»,20 K3,30 K82,40 K®,50 K=,60 K83,70 K=,80 K=,90 K31,0 K®2,0 « "
Q'-o.-.'-----.-.--.-.-...-.--------.--.-------.--.--.--.--------.-------.-----.--..-----.--.--....--.-------.-.------..-p'--—-.-J.g
* L,30 ,00272 ,00275 ,00278 ,00281 ,00284 00287 ,00314 003839 ,00361 ,003B2 ,00401 ,0041¥ ,00437 ,00453 00469 ,00610 +3890 @

* .35 400359 ,00363 ,00368 ,00372 ,00376 ,0038% ,00419 ,00454 00485 ,00513 ,00540 ,00565 ,00590 ,00613 ,00635 ,00827 6872 #
*« L40 00456 ,00463 ,00469 ,00475 ,00481 ,00486 ,00539 ,0058d ,00627 ,00685 ,00700 ,00734 ,00765 ,00796 ,0082% ,01077 7854 o
Y. 00565 00573 ,00581 ,00589 ,004%97 ,00604 ,00673 ,00733 ,00786 ,00835 ,0088%1 ,00923 ,00064 ,01003 ,01040 ,01360 #8836 »
" 50 «00684 ,00695 ,00705 00715 ,00725 ,00735 ,00822 ,00897 ,00864 ,01025 ,01082 ,0113> ,01185 01233 ,01280 ,01676 29817 @
TN 1.1 00814 ,00827 ,00840 ,00853 ,00865 ,00877 ,00988 ,01078 ,01160 ,01234 ,01303 ,01368 ,01429 ,01488 ,015%44 ,0202> 1.0799 #
" L60 «00954 ,00970 ,00986 ,01002 ,04017 ,01032 ,01168 01275 ,01373 ,01463 ,01546 01023 ,01697 ,01766 ,01833 ,02407 1,178 ¢
¢ ,65 201105 01125 ,01144 ,01163 01181 ,01199 ,01356 ,01488 ,01605 ,01711 ,01808 ,01900 ,01986 ,02069 ,02148 ,02822 142763 »
0 01266 ,01290 ,08313 ,01335 ,04357 ,01378 ,01563 ,01714 ,01855 ,01978 ,02092 ,02198 ,02299 ,02395 ,02487 ,03270 1,3744 »
LS 4 «01438 ,01466 ,01493 ,01519 ,01544 ,01569 ,01785 ,01965 ,02122 ,022065 02396 ,02d19 02635 ,02745 ,028%0 ,03752 1,4726 »
* 80 «01620 ,01652 ,0§684 ,01714 ,01743 ,01772 02021 ,02227 ,U2408 02571 ,02721 ,02861 02993 03119 ,03239 ,04266 1,5708 =
e LB 01812 ,018%50 ,01886 01921 ,01954 ,01987 ,02272 ,02506 ,0271) 02886 ,03066 ,03224 ,03374 ,03516 ,03653 ,04813 1,6690 ¢
r 90 02015 ,02058 ,02099 ,02139 ,02177 ,022314 ,02537 ,02802 ,03033 ,03241 ,03432 ,03610 03778 ,03938 ,0409f ,05393 1,7671 =«
95 « 02228 ,02276 ,02323 ,02368 ,02411 ,y2453 ,02816 08114 ,038372 ,08605 ,0381b ,04017 ,04205 ,04388 ,04554 ,06006 1,8653 o
* 1,00 202451 02506 ,02358 ,02609 ,02658 ,02705 ,03111 ,03442 ,03730 ,03968 ,04225 ,04446 04655 ,04852 ,05042 ,06652  1,9635 =
" 1,05 «02685 02746 ,02805 ,028681 ,02915 ,02968 ,038419 ,03787 ,04105 ,04381 ,04653 ,04897 ,05127 ,05346 ,05554 07334 240617 =
¢ 1,10 .02928 ,02997 ,03062 ,03125 ,03185 ,03243 ,03743 ,04148 ,04498 ,04813 ,0%101 053690 ,05622 ,05862 ,06092 ,08043 2,1598 »
" 1,15 03182 ,03258 03330 03399 ,03466 03530 ,04080 04325 ,04910 ,052534 ,05370 ,05864 ,00140 ,06403 ,06654 ,08788 242580
* 1,20 203446 ,038530 ,03609 ,03686 ,03739 03830 ,04483 0491y ,05339 ,05715 ,006059 ,06380 ,00681 ,06968 ,07241 ,09566 2,3%62 »
* 1,23 03721 ,03812 ,03900 03983 ,04064 ,0414) ,04799 ,05329 ,05786 ,06195 ,065%69 ,06917 ,07245 ,07556 07853 ,10377 2,4544 «
* 1,30 «04005 ,04105 ,04201 ,04292 ,04380 ,04464 ,05188 05756 ,06251 ,u6694 ,07100 ,07477 ,07832 ,08168 ,08490 ,1122} 2,5325 =
* §,38 ,04300 ,04409 ,04513 ,04612 ,04708 ,04800 05576 ,06199 ,06744 ,07213 ,07651 ,0803b6 ,0844) ,08805 ,09152 ,12098 2,0507 #
* 1,40 «04604 04723 ,04836 ,04944 ,05047 ,05147 ,05987 06658 ,07235 ,07751 ,08222 ,08661 ,09073 ,09464 ,09838 ,13008 2,7489 »
v §,43 04919 05048 05170 ,05287 05399 Lu5DUS 06411 ,07134 ,07754 08308 08815 ,09285 ,09728 ,10148 10550 13551 2,8471 »
* 1,50 003244 05383 ,05515 05641 ,05762 05877 ,06851 ,07626 ,08291 ,08845 ,09428 ,09932 ,10406 ,10856 ,11286 ,14927 2,9453 »
v {,55 105379 ,0572¥ ,0587%1 006007 ,06136 ,06260 ,07304 ,08135 ,08846 ,09481 ,1006% 10600 (11107 ,11587 ,12046 ,15936 3,0434 »
* 1,60 05925 ,06086 ,06238 ,06384 ,06522 ,06655 ,07773 ,0B660 ,09419 ,10096 310745 ,11290 11830 123438 ,12832 ,16979 S.1416 o
" 1,68 » 06280 ,06453 06616 ,06772 ,00920 ,07063 ,08256 ,09201 ,10010 ,10731 (11390 ,12002 12577 13122 ,13643 ,18054 3,2898 »
® 1,70 JUBGAE 06830 07005 407171 ,07330 07482 ,0875%3 09759 10619 11385 ,12085 ,12735 ,13346 ,13925 ,14478 ,193462 3,3380 »
* 1,75 207021 ,07218 ,07405 07382 ,07751 07913 09265 410333 ,11246 12059 12801 ,13490 14138 ,14752 ,15338 ,20303 3,43061 #
* §,80 07407 ,07617 ,07816 ,08004 ,08184 ,08356 09791 ,10923 11890 L1275 L13537 L1426/ ,14953 15602 ,16223 ,21477 3,334 «
* 1,83 07803 ,08026 ,08237 ,08437 ,08628 08881 ,10332 ,11530 ,12553 ,13463 ,14294 15066 ,15790 ,16477 ,17133 ,22684 35,6325 »
* 1,90 08209 ,08440 ,08670 ,08882 ,09084 ,09279% ,10887 ,12153 ,13234 ,14195 ,15072 ,15886 ,16651 17375 ,18067 ,23924 3,7307 »
" 1,85 «0BO25 08876 ,09113 09338 ,095592 09757 11457 12793 ,13932 ,14946 15870 ,16728 17534 ,18298 ,19027 ,25197 3,8288 »
v 2,00 09051 ,09317 ,09568 ,09805 ,10032 ,10248 ,12041 ,14449 ,14640 ,15716 16689 ,17592 ,18440 ,19244 ,20011 ,26503 3,9270 »
* 2,03 200487 ,09768 ,10033 ,10284 ,10523 ,10751 12640 ,14121 ,15383 ,106505 17528 ,18477 ,19369 ,20214 ,21020 ,27842 4,0252 »
* 2,10 209933 ,10230 ,10509 ,30774 ,11025 ,11205 ,13253 ,14810 ,16136 ,17314 18388 ,19385 ,20321 ,21207 ,22054 ,29214 4,1234 »
% 2,10 010390 ,10702 ,10997 ,11275 ,11540 11792 13881 15515 16906 ,18142 ,19269 ,20314 ,2329d ,22225 ,23112 ,306}8 4,2215 »
* 2,20 ,10856 ,1118d (11495 ,11787 12065 ,12831 ,14523 ,16237 ,17655 ,18990 ,20170 ,21265 ,22293 ,2326b6 ,24196 ,32056  4,3197 «
* 2,25 0 G11332 11679 12004 12311 12603 12882 15180 ,16575 18501 ,196%0 ,210Y2¢ ,22237 ,23313 ,24332 ,25304 ,33527 4,4179 »
s 2,30 «11810 12183 ,12%924 ,12846 13152 ,15444 15851 17729 ,1932% ,20743 ,22094 ,23232 ,24356 ,2%421 ,26437 ,3503% 4,5161 »
. 2,35 12316 12097 130553 13392 ,13713 14019 16537 18500 ,2Ul68 ,216456 ,22997 ,2424u ,22422 ,26534 ,27595 ,36568 4,6142 «
* 2,40 012822 13222 13590 13950 ,14286 ,14605 ,17238 ,19287 ,21028 ,22373 ,23960 ,25285 ,26510 ,27671 ,28778 ,38138 4,7124 »
" 2,45 13339 L13757 ,14148 ,1451% ,14870 ,1520d4 ,17952 ,20090 21906 ,23517 ,24985 ,26345 ,27622 ,28831 ,29985 ,39741 4,8106 #
* 2,50 13866 14303 ,14713 ,1%099 ,15465 15815 16682 20910 22802 ,2448) ,26009 ,27426 ,28756 ,3001c 31218 ,41377 4,9088 »
" 2,5 14403 14859 15287 15691 ,16073 ,164837 ,19425. ,21747 ,23716 ,25463 ,27055 ,28529 ,29943 ,31224 ,32475 ,43046 5,0069 »
* 2,60 014949 15426 15873 ,16293 ,106%2 ,17071 ,20184 ,2¢59y ,245648 ,264606 ,28120 ,29654 ,31093 ,32456 33757 ,44748 5,1051 »
* 2,065 045906 16004 16469 30907 17323 ,17718 20957 ,23668 ,25598 ,27487 ,29207 ,30800 ,32296 ,33712 ,35004 ,46483 5,2083 »
v 2,70 30073 (16592 17076 17333 17965 (18376 ,21744 24354 26566 ,28528 30314 31969 ,33322 ,4499¢ ,36395 ,48251 53015 o
* 2,76 2046650 17190 17694 18159 ,18619 ,19046 ,22546 ,25256 ,27552 ,29588 ,31441 33199 34770 ,3b246 387752 ,50052 5,3996
" 2,80 017238 (17799 18324 18817 ,192R4 19729 ,23362 ,26174 28536 30668 32590 ,34370 ,3604% ,37624 ,39133 ,51886 5,4978 »
* 2,8% «37835 18418 18964 19476 ,19961 20423 ,24193 27108 ,2%h78 31767 ,33758 35604 ,3733> 38975 ,40539 ,53753 5,5960 «
* 2,90 218442 19048 ,19614 ,20147 20650 ,21129 ,25038 ,80%9 ,30618 ,32885 ,34948 ,36859 ,38652 ,40350 ,41970 ,55653 5,6042 ¢
v 2,05 19059 19689 ,20276 ,20828 ,21351 ,21847 25898 ,29027 31676 ,34022 ,36158 ,38130 ,39992 ,41749 ,43426 ,57586 5,7923 »
* 3,00 o 19686 20840 ,20949 21521 ,22063 ,22577 20772 ,340010 ,32752 ,35179 37388 ,39435 ,41354 ,43172 ,44906 ,59%51 55,8905 «
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L DIAMETRO DO CONDUTD De 63, (Mm) 2(3/2") AREA OA SECAQ DO CONDUTO S3 003137 M2 []
(T I Y T Y P Y P Py P Y L P Y P Y P Y T L LT Y Y L T ey P T P P Y Y P L P Y Y Y P P Y P Y T Y Y L Y Y LY Y P T Y Y L PP T T Y T Y Y T Y Y )
sVELO» » PEROA DE CARGA UNIJITARIA Ew wn 088t 'K EM MILIMETROS ® VAZAQ o
’cxD‘DE"""""."""-"--"-.-"'-."-".'-'...‘.'.f.“'."..."--"'-."---..'..".-..'-'"'.."..’-P-'..".-'.-.'... (L78) ]
#(M/8) » K8,08 K8,08 Ke,07 K®,08 K=»,09 Ks,10 K»,20 K8,30 Kun,40 K=,80 K=,60 Ks,70 K=,80 K&,00 Ksgj,0 Kw2,0 » .

[ XTI L I P P LI DL LY Y P Y P Y Y Y P L LY P Y Y Y I Y P Y Y P LY P P YYD P P P PR P L P PR R P P L P P PP P P A P Y P PR Y TN Y PRSI Y YY) )
+ ,30 00203 ,00205 ,00207 ,00210 ,00212 ,00214 ,00233 ,00230 ,00266 ,00280 ,00294 ,00307 ,00319 ,00330 ,00342 ,00438 £ 93582
,36 - ,00268 ,0027{ ,00274 ,00277 ,00281 ,00284 ,00311 ,00333 00387 ,00377 .00396 ,00414 ,00430 ,00447 ,00462 00394 ~ 1,0810 *
,40  ,00341 ,00346 ,00350 ,00354 ,00358 ,00362 ,00400 ,00432 ,00462 ,00488 ,00543 00837 ,00559 ,00580 ,00600 ,00774 1,2469 ¢
245  ,00422 ,00428 ,00434 ,00440 ,00445 ,00431 ,00800 ,00542 ,00579 00614 00646 ,00676 ,00704 00733 ,00757 ,00977  1,4028
.80  ,00512 00319 ,00527 ,00834 ,00341 ,00548 ,00640 00663 ,00740 ,00783 ,00793 ,00830 ,00866 ,00899 ,00931 ,01204 1,5588 »
.83 - ,00608 ,00810 ,00628 ,00637 ,00646 ,00654 ,00731 ,00797 ,00853 ,00807 ,00956 ,01001 ,01044 ,01085 ,01124 ,01435  §,7145 ¢
.60  ,00714 ,00726 00737 ,00748 ,0075% ,00770 ,00864 00943 ,01012 ,03075 ,01133 ,01188 ,01236 ,04288 ,01334 ,01729 31,8703 »
,65 ,00827 ,00042 ,00855 ,0086% ,00882 ,00894 ,01006 ,01100 ,08183 ,01237 ,01326 ,01390 01451 ,01508 ,01563 ,02028 2,0262
L0  ,00948 00968 ,00982 ,00998 ,01013 ,01028 01160 ,01270 ,01367 ,01454 ,01534 01609 ,01679 ,01746 ,01810 ,02350 2,1824 ¢
W75 (01077 ,01097 01116 ,01135 01453 01171 ,01325 ,01432 ,01564 ,01665 ,01757 ,01843 ,01924 ,02001 ,02074 ,02693 2,3379 ¢
.80  ,01214 ,01237 ,01259 ,0128) ,01302 ,01322 ,01300 01647 ,01775 ,01889 ,0199% ,02093 02186 ,02273 ,02337 ,03065 2,4036
.85  ,01338 ,01385 ,01411 ,01436 ,01460 ,01483 ,01686 ,01833 ,01998 ,02129 ,02248 ,02339 ,02464 ,02563 ,02658 ,03458 2,8497 »
.90  ,01510 ,01543 ,01570 ,0169% ,01626 ,01653 ,01883 ,02072 ,02235 ,02382 ,02516 ,02642 02759 ,02871 ,02977 ,03874 2,805% »
.85  ,01670 ,01705 ,01738 ,01770 01801 ,01831 ,020931 ,02302 ,02485 ,02649 ,02800 ,02939 ,03071 ,03195 ,03314 04315 12,9614
1,00 ,01837 ,01876 01914 ,01950 ,01965 ,02019 02309 ,02545 ,02749 ,02931 ,03098 ,0325) 03399 ,03337 ,03669 ,04779 3, 1172 »
1,08  ,02012 ,02086 ,02099 ,02139 ,02178 ,02216 ,02538 ,02800 ,03025 ,03227 ,03412 ,03583 ,03744 ,03897 04042 ,05267  3,2731 ¢
1,10 ,02190 ,02244 02291 ,02336 ,02380 ,02421 ,02778 ,03067 03315 03537 03740 ,03929 ,04106 ,04274 04434 03778  3,4290
1,49 ,02386 ,02440 ,02492 ,02642 ,02590 ,02636 ,03029 ,03346 ,03619 ,03862 ,04084 ,04291 ,04484 ,04668 ,04843 ,06314  3,5848 #
1,20 ,02%84 ,02644 ,0270% ,02756 ,02809 ,02889 ,0329% ,03637 03935 ,04201 ,04443 ,04668 ,04879 ,05079 05270 06873  3,7407 9
1,28  ,02790 ,02856 ,02919 ,02979 ,03036 ,03092 ,03563 ,03941 ,0426% ,04553 ,04817 ,05062 ,05291 ,05508 ,08716 ,07455 3,8966
1,30 ,03003 ,03075 ,03144 03210 ,03273 03333 ,03846 ,04256 ,04607 ,04920 ,05206 ,03471 ,05720 ,05955 ,06179 ,08062 4,0824
1,35  ,03224 ,03303 ,03378 ,03449 ,03518 ,03%84 ,04140 ,04584 ,04963 ,05302 ,05810 ,05896 ,06165 ,06419 ,06661 ,08692  4,2083 *
1,40  ,03453 ,03539 ,03620 ,03698 ,03772 ,03643 ,04445 ,04923 ,05333 ,05697 ,06029 ,06337 ,06626 ,06900 ,07160 ,09346  4,3642
1,45 ,03690 ,03782 ,03870 ,03654 ,04034 ,04112 ,04760 ,05275 05718 ,06107 ,06464 ,06795 ,07105 ,07398 ,07678 ,10023  4,5200 ¢
1,30  ,03933 ,04034 ,04329 ,04219 ,04306 ,04389 ,05086 03639 ,06311 ,06531 ,06933 ,07268 ,07600 ,07914 ,08213 ,10724  4,6759
1,55 04188 ,04203 ,04395 ,04493 ,04586 04675 ,05423 ,06015 ,06520 08969 ,07378 ,07756 ,08111 ,08447 ,08767 ,11449  4,8317 ¢
1,60 (04444 04360 04670 ,04775 ,04874 04970 ,05771 ,06403 (06942 ,0742% 07857 ,0828{ ,08640 ,08Y98 ,09339 ,12198 4,9876
1,68  ,0471% ,04835 ,049%3 ,05065 ,05172 ,03274 ,06129 ,06804 ,07378 ,07888 ,08352 ,08782 ,09185 ,09566 ,09929 ,12970 5,1435 ¢
[ ]

L]

]

*

]

[ ]

-]

L ]

[ ]

w

"

1 3

®

]

'}

L ]

| {

«

1

L]

L]

[ 3

L ]

*

[ ]

®

*

L]

[ ]

L]

L.}

L]

[ ]

®

[ ]

]

[ ]

”

f

[ ]

2]

[ ]

-]

]

[ ]

]

[ ]

»

[ ]

L]

]

]

®

[ ]

®

* 1,70 04985 ,05118 ,05244 ,05364 ,05478 ,05387 ,06499 ,07216 ,07827 ,08369 ,08862 ,09319 09747 ,10151 (10537 13766  5,299)
v 1,79 ,05287 ,05409 ,05344 08673 05793 ,08909 ,06879 ,07640 ,08289 ,08B64 ,09387 ,09871 ,10325 ,10754 ,11163 ,14586  5,4352
o 1,80 ,05857 05708 03851 ,05987 06117 ,06240 ,07270 ,08077 ,08764 ,09373 ,08927 ,10440 ,10920 ,1137¢ ,11807 ,15429 5,631}
2 1,86 ,05854 ,06015 ,06167 ,0631% ,06449 ,06580 ,07671 ,08526 ,09252 ,00896 ,10482 ,11024 ,11532 ,12012 ,12460 ,16296  5,7689
0 1,90 ,06159 ,06330 ,06401 ,06644 06780 ,06929 ,08083 ,08987 ,09754 ,10434 ,11052 ,11624 ,12160 ,12667 ,13149 ,17187  5,9228
% 1,99 L,0647) 06652 ,06823 ,06085 ,07140 ,07287 ,08807 ,09460 ,10269 ,10986 ,11638 ,1224) ,12805 ,13339 ,13847 ,18102 6,0786
® 2,00 06793 ,06983 ,07164 07336 ,07498 ,07654 ,08940 09943 ,10797 ,11552 ,12236 ,12873 ,13467 ,14029 ,14564 ,19040  6,234%
» 2,05 L,073118 07321 ,07512 ,07683 ,07865 ,08029 09385 ,10442 ,11338 ,12132 ,12854 13521 ,14145 ,14736 ,15298 ,20002 6,3904
* 2,10 ,07453 ,07668 ,07869 ,08060 ,08241 ,08414 ,09840 ,10952 11893 ,12727 ,13484 ,14185 ,14840 ,15460 ,16050 ,20988  6,5462
" 2,19 207796 ,08022 ,08234 ,08435 ,086253 08807 ,10307 L11473 12461 13336 ,14330 ,14865 «18552 ,16202 ,16821 ,21997 66,7021
« 2,20 ,08146 ,08384 ,08607 ,08818 ,09019 ,09210 ,10784 ,12007 ,13042 ,13859 ,14791 ,15560 ,16281 ,16961 ,17609 ,23030 6,8580
¢ 2,25 ,08%504 ,08754 ,08988 ,09210 ,09421 ,09621 11271 12552 13637 ,14596 ,15467 ,16272 ,17026 ,17738 ,18416 ,24087  7,0138
» 2,30 L,08B69 09333 ,09378 ,09610 ,08831 ,10042 ,11770 ,13110 ,14244 15247 ,16138 ,17000 ,17787 ,18532 ,19241 ,25168  7,1697
® 2,35  ,09242 08517 09776 ,10019 ,10250 ,10471 12279 ,13680 ,14865 ,15913 16864 ,17743 ,168566 ,19343 ,20083 ,26272  7,3236
* 2,40  L,09622 09911 10181 ,10437 10678 10909 ,12799 ,14262 ,13499 ,16593 ,17585 ,18502 ,19361 ,20172 20944 27400 7,4814
® 2,45  ,10010 ,30312 ,10595 ,10862 (11115 11356 13330 ,14856 ,16146 ,17287 ,18321 ,19278 ,20173 ,21018 ,21823 ,28557  7,6373
® 2,50 ,10405 ,10722 ,11017 ,11296 ,11361 ,11812 ,13871 ,15463 ,156807 ,1799S ,19073 ,20068 ,21001 ,21882 ,22720 ,29727 7,793}
% 2,55  ,10808 11139 ,11448 11739 ,12015 ,12277 ,14424 ,16081 17481 ,18717 ,19839 ,20876 ,21846 ,22763 ,23635 ,30926  7,0490
v 2,60 11219 ,11064 ,11886 12190 ,12478 ,1275) 14987 ,16712 ,18168 ,19454 ,20621 ,21699 ,22708 ,23661 ,24568 ,32148 86,1049
¢ 2,65  L11637 11997 12333 ,12649 ,12949 ,13234 15560 ,17354 ,18888 ,20205 ,21418 ,22538 ,23586 ,24577 ,25519 ,33395  8,2607
© 2,70 12063 ,12438 ,12788 13117 ,13429 13726 ,16145 ,18009 ,19582 ,20970 ,22229 ,23393 ,24481 ,25510 ,26488 ,34665 8,4166
® 2,76  ,12496 ,12886 13281 ,13904 13918 ,14227 ,16740 ,18676 ,20308 ,21749 ,23096 ,24264 ,2539) ,26460 ,27475 ,359%9  8,572%
® 2,00 12937 13343 13722 ,14079 14416 ,14736 17347 19355 ,21048 ,22543 ,23868 ,25130 ,26322 ,27428 ,28480 ,37276  6,7283
% 2,85  ,13385 13807 ,14201 (14572 ,14922 ,15255 ,17963 ,20046 ,21801 ,23351 ,247S5 ,26053. ,27267 ,28413 ,29504 ,38617 §,8042
® 2,00 13841 14280 14689 ,15074 ,15437 15782 ,18591 ,20749 ,22568 24173 25628 ,2697§ ,28228 ,29416 ,30543 ,39982  9,0400
¢ 2,95 ,14304 14760 15185 ,15584 15961 16319 ,19230 ,21465 ,23348 ,25009 ,26515 ,27906 ,29207 30435 ,31604 ,41371  9,1959
» 3,00 14775 ,15248 15689 ,16102 ,16493 ,16864 19879 ,22192 ,24140 ,25839 27417 ,28856 ,30202 ,31473 ,32682 ,42783  §,3518
AR RN AN R R R R R AR R RNV AR A RN AR A AR AR R AR AN A AR RN A RN R ANN R R AR AR N AR N AR A AR R AR AR N AR AR RN RS AR ANAN R AN RN RN RN RN SO AR N AR ANARRARNRAANRNRRRAANTRANAARN
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ARN AR R AR R R A RN AN A AN R AR SR RN R R AR AR R AR R SR AP A AR IR AN AN A AP AN AR AR R AAN R AN AN N OO AR A AR IR AR R AR AP A AN AN AR P AR R P ANARARRARNR N R NN EANARER CtTst L 2 ]
* DIAMETRDE DO CONBYTQ Ne 7%, (Mn) 3") aREba A SECAU UL CunNpull S8 004415 ~2 .
TEXL T YT TR P T T L Ry R R e ey R Y o e R R R o e R e e Y R R N X I e L L L L L L L R T T Y
aVELO» » PERRDA VUL CARGA UNTITANKILI A EM mym uBSt K kM MILIMETRYS 2 VAZAQ
.CID‘UE'------.-------..-.--o-----?---.-----‘---—-----o------.---------.-----.--.-.----_--.-----------------.-------.---.-.t (L/8)
«(M/8) & KB, 05 Ks,00 Ks,07 Xr,0p K83,08 KzZ,10 K®8,20 Kz,30 «3,40 nS,50 K8,50 K3,70 KE,HLU AZ,90 K=31,0 KEZ2,0 «

[ XY LY R I R R e R L e L Y R L R P L P R L R R R L L R L L L e P L e Y L R L L R L R R Y R L L )
e L30 «00163 ,0016% ,00166 ,00168 ,00170 ,00171 ,00{86 ,00200 ,00212 ,00223 ,0023838 ,00243 ,00252 ,u02B) ,00269Y 00542 143254

230 «0021% ,00218 00220 ,00223 00225 ,00227 ,00249 ,00267 ,00284 00300 L0014 ,003827 00840 L,QUSHS ,00364 ,00464 1,540

" ,40 «00274 ,00278 ,0028% ,00284 ,00288 ,002931 ,00320 ,00345 ,Q0367 ,00388 ,00407 ,0042d> ,00442 ,00485R ,00473 ,00605 1,767}

o 45 «00340 ,00344 00349 00858 ,00357 ,00362 ,00399 ,00432 00401 L,0U467 00512 (H0VID OUSHL L0057 00597 ,00764 1,9880

® 50 «00412 ,00417 ,00423 ,0042Y ,00434 ,00440 ,00488 L00D29 0UDES L0089 L00629 ,00657 ,ovérd ,0u710 ,00734 L0094 24,2089

[ 1] 200490 ,00497 ,00505 ,00512 ,00518 ,00925 00585 ,0083> ,0UnNBO L,00720 00758 ,00793 L0UB2d ,008%7 ,00886 L0113/ 744298

LIS - 1] 200575 ,00584 ,00593 ,00601 ,00010 ,L,00618 ,00691 ,00752 ,00805 ,00d5%4 ,008YY ,00¥d0 ,0U98C ,01017 ,01052 ,013%2 24,5507

v 65 « 00066 ,00677 ,00088 ,00698 ,00708 ,00718 ,00805 ,00878 ,0094% ,0099% ,010D1 ,01101 ,01147 01191 ,01233 ,01548> 2,8716

e 70 «00763 ,00776 ,00789 ,00802 ,00814 ,00825 ,00928 ,0101s ,01088 ,011dd> ,01210 ,01274 ,01327 0137y ,01427 ,01837 3,0923
v L,75 200867 00683 ,00898 ,00912 ,00926 ,00940 ,0105% 01158 ,01245 ,01322 (01393 0145y 01521 ,01580 ,U1b36 02107 3,4134

» ,80 « 00977 ,0099% ,01013 ,01029 ,01046 ,01062 ,01200 01313 L,01412 LU1501 01382 ,01057 ,01728 ,01/79> ,014859 ,0239> J45348
e« L8 01093 01134 ,01134 ,01154 ,01173 ,01191 ,01349 ,01470 ,01590 ,010691 ,017B3 ,01868 ,01948 02024 ,02097 02703 J.7552
s L9090 «01216 ,01240 ,01268 01285 ,01306 ,01327 ,01506 ,01652 401779 ,U1892 ,01YYd ,U2091 ,02182 ,022h7 ,02348 ,03u2b 3.9761

s 90 001349 01372 ,01398 ,01423 ,01447 04471 01672 01830 ,01978B ,02104 ,02220 ,02327 ,0242b 02223 ,02614 03373 a,1970
" 1,00 «01480 01510 01540 ,01968 ,01595 01621 ,01847 ,02030 02187 ,02328 ,02457 ,u2d76 ,N2bvd8 ,02793 ,028494 ,03736 Q,4179

« 1,05 201621 ,01655 ,01688 ,01720 01730 ,01779 02030 ,02233 02408 02508 L0270 ,02037 ,0¢960 (03077 ,03148 ,04117 4.n3848

« 1,10 +01768 ,01806 ,01843 ,01878 ,01912 ,01v44 ,02222 ,0244d 02538 ,02d10 ,02966 03111 ,0024b ,08875 08437 ,04517 a,8%97

s 1,19 «01922 ,01964 ,020035 ,02044 ,0208) ,02117 ,024238 J0266Y ,02880 (03067 ,03238 ,03397 03546 ,03ckb ,03820 L0493d hHeVBOL

* 1,20 402082 ,02128 ,02173 ,02216 ,02257 ,02296 ,02032 ,02901 4009131 ,08380 03523 ,03690 00658 ,040§1 ,041D7 ,053872 95,3014

1,29 002247 ,02299 02348 ,02395 ,02440 ,02483 ,02850 ,03443 03394 08617 ,03B20 ,04007 ,N4183 ,04350 ,04508 ,05528 85,5229

¢ 1,30 « 02420 ,024706 02330 ,02581 ,02630 L02677 ,03077 ,03395 ,00667 ,03908 04128 ,04332 ,04522 ,04702 ,04874 ,0630¢ $,7482

» 1,33 002598 ,02659 ,02718 ,02774 ,02827 ,02878 ,035312 (03650 ,08950 ,04211 ,04449 ,04068 ,D4R74 ,05068 ,0H253 ,06794 S,y041

. 1,40 002782 ,02849 ,02913 ,02973 ,03031 ,03087 035553 ,03527 ,04244 04520 ,04781 ,05018 ,nNB239 ,udH448 ,ud04/ ,0730) H,1850

® 1,45 ,02973 ,03045 03114 ,03180 ,03242 ,03302 ,03808 ,04208 ,04548 ,04d51 ,05125 ,0h948y 05617 ,0D8482 ,06056 ,07835 06,4059

* §,30 103169 ,03248 .,03322 ,03393 ,03400 03525 ,04069 04498 ,04803 ,05187 ,0H482 ,05/754 00009 ,ub2zdy ,06478 ,08383 FaH2b8

n 1,59 203372 03437 03937 L03613 03685 03755 ,04338 04798 ,00189 ,00530 (0DBIQ 086141 004813 L060/0 0oVl 0894y 048477

" 1,60 00358L ,03672 ,03738 ,03840 ,03918 ,03992 ,040185 L05107 ,05525 056595 ,00230 ,06D41 ,00831 L07105 ,07306 ,09535 7.00886

* 1,68 203796 ,03894 ,03986 ,04073 ,04157 ,04237 ,04903 05427 ,02871 00265 00623 L0653 07202 ,N7d54 ,07841 ,10U138 742698
e 1,70 204017 ,043122 ,04220 L04314 ,04403 ,044BH 05199 05756 006229 ,ubha7 07027 407376 L,077¢0 ,08016 ,08311 ,10761 7.,5104

¢ 1,78 004243 ,04356 ,04461 ,04561 ,04656 ,04747 ,05503 06094 ,0nSH6 ,0704U ,07443 ,07816 ,681uvd ,08492 08504 ,1140) 773138

s 1,80 004478 ,04597 ,04709 J04B15 ,04916 ,03013 ,05815 ,06443 (00974 ,0744d ,07872 08206 ,N8634 L)HIB2 -, GY312 ,12061 749522

v 1,85 «04718 ,04844 ,04963 05076 ,05183 ,05286 ,061397 (06801 ,073638 07861 ,08312 08728 ,0¥118 ,0948d ,09835 ,1273b Hel731¢

e 1,90 204963 ,05097 ,05224 ,05343 ,05457 ,05566 ,06466 ,0716H8 ,0/762 ,08284 ,087048 ,09204 ,0¥61D ,10002 16371 ,1343> ©8,3940

e 1,08 +0921% ,03357 ,05491 ,05618 ,05738 ,08854 ,06805 ,07545 08172 ,08726 ,0%228 ,090G1 L1u128 L10033 10922 ,14150 beb149

e 2,00 ¢ 05473 ,05624 ,05765 ,05699 ,00027 ,06148 ,07152 ,07932 ,08993 ,091706 ,0W704 10142 40640 ,11078 11487 ,1488) 8,48358

v 2,00 21057387 ,05896 ,06046 ,06187 ,06322 ,06450 ,07508 ,08329Y ,09023 ,09636 ,10192 ,10705 ,31484 ,11036 ,120066 ,1563% 9,0%67

¢ 2,10 906007 L,06175 ,00333 ,06482 ,06624 ,06759 ,07872 ,08735 409465 ,10109 10092 (11231 11734 ,172208 12660 ,16400 Ve2l7%

* 2,195 206283 ,06460 ,00627 ,06Y84 ,06933 ,0707% ,08245 ,09151 ,09917 10592 ,11204 ,11/ny 12297 ,12794 ,14267 ,17194 Ga4984

n 2,20 200966 ,06782 06027 ,07092 ,0/249 ,07399 08626 ,09577 10379 ,11087 ,11728 ,12320 ,12872 ,13394 13889 15002 YA LUK

. 2,29 206854 ,07050 ,07234 ,07407 ,07572 ,07729 ,09017 ,10012 (10852 11593 ,12264 ,12888 ,13462 ,14007 14525 ,18R2n Yeva0z

« 2,30 207149 ,07354 ,07547 ,07730 ,07902 ,08067 ,04415 (10457 (11336 ,12110 12812 ,1345% 14064 ,146384 ,1051/6 19673 10,1611

* 2,35 « 07449 076635 (07867 08058 ,08239 ,08412 ,09823 10942 11830 120639 133972 ,14048 14679 15275 158840 ,20546 16,8629

. 2,40 007756 07982 08194 ,083948 08583 08764 ,10239 11376 ,12334 13179 13944 146489 ,153C8 159929 16519 21417 1yu,002y

w 2,45 «08069 ,08306 ,085%27 ,08736 ,08934 ,00123 10663 ,11850 , 12850 ,13730 ,14528 ,15203 ,15950 ,L,16597 ,17213 ,2231b 10,0238

" 2,50 ,08387 08635 ,08867 ,09086 ,09293 09489 11097 12334 13375 14293 ,15124 ,15690 10603 ,17279 ,17920 ,23236 11,0447

¢ 2,55 008712 ,08871 ,09214 ,09442 ,09658 ,09863 ,11538 ,12827 13911 ,14867 15731 16529 417273 17975 ,18642 ,24173 11,2656

» 2,60 :09043 09314 ,00567 ,09805 ,10030 ,10244 11989 13330 ,14458 ,15452 16391 ,17180 ,17954 18684 19378 ,25129 11,4865

s 2,65 ,09381 209663 ,09926 ,10174 ,10409 ,10632 ,12448 ,13843 ,15016 ,16048 ,16983 17844 ,18649 ,19407 ,20128 ,26104 11,7074

s 2,70 008724 ,10018 ,10292 10551 ,10793 ,11027 42916 14365 ,15583 166506 ,17627 18521 ,19357 ,20144 ,20892 ,27096 11,528)

. 2,78 «10073 (10379 10665 10934 11188 ,11429 13392 ,14897 16162 17275 18282 19211 20077 20895 ,21671 ,28108 12,1492

" 2,80 10429 ,10747 ,11044 ,11324 11588 11839 13877 15438 ,16751 ,17905 18950 ,19913 ,20812 ,21659 ,22464 ,29138 12,370}

« 2,83 «30790 L1112% 11430 311721 31995 ,12253 ,14370 (139990 (17350 (18547 19630 ,20027 ,21559 ,22437 ,23271 ,301806 12,5910

. 2,80 o11158 (14502 411823 ,12124 ,12409 432679 14873 ,16551 ,17960 ,19200 ,20321 ,21355 ,22319 ,23228 ,24002 ,31253 12,8119

* 2,80  L1153% ,11889 ,12222 ,12535 ,12830 ,13110 ,15383 ,17121 ,18580 ,19864 ,21020 ,22094 23093 ,24034 ,24928 ,32336 13,0328

e 3,00 231911 12282 ,120627 129032 ,13258 ,13548 15903 17703 (19281 ,20539 ,21740 22847 ,23880 ,24853 ,25778 ,33442 13,2537
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] L] [ K AR ) " RN A a . - - T T L I “mwA AR LElwud =
. DIAMETRU OU CONDUTO D= 100, (MM) AKEA DA SECAD Du CONDUTU Ss L0079 M2 "
(P TT Y PREY Y Y Y 2 PR Y PP P Y LY I P Y R R PR LY T R LAY Y P Y P LR R Y PR e P L P P P R R P D Y P Y Y P Y Y P LR R P LR Y R P Y D Y Y Y ]
sVELO» » PERDA DE CARGA UNITARILIA ENM M/M OBS1 K EM MILIMETRUS « VAZAD «
.CxD‘DEl--.-----o--—..--’-..-..----.------v-.---.------------.--------.----..-.----.-.-.-.--.--.----------..---.---.-.--.. (L/s) .
e(M/8) » Ks,08 K8,00 K8,07 K&, 08 K&, 00 K»,10 K=5,20 K8 30 Ka,40 K%,50 K=, 60 K®,70 K8 ,80 K=z,90 HK=l,0 K322,0 « 2
LI T Y Y Y PP Y P P Y P P Y P Y Y Y Y Y Y LY Y PR Y Y LY Y PN L Ty ey I T P L P P Y Y LY Y P Y YTy Y T R Y Y T Py P Y P Y PR Y Y Y T P P YT Y Y Y T Y T
* 30 00114 ,00815 ,00316 ,00137 ,00118 ,003119 ,00129 ,00338 ,00145 ,00133 ,00159 ,00166 ,00472 ,00177 ,00183 ,00229 2,36 «
LI 1 - « 001350 ,00152 ,00154 00135 ,00157 ,00158 ,00172 00184 ,00193 ,00205 ,00215 ,00224 ,00232 ,00240 ,00247 ,003%1 2,75 »
" 40 200152 ,00194 00196 ,00198 ,00200 ,00202 ,00221 ,00238 ,00233 ,00266 ,00278 ,00290 ,00301 ,00311 ,00321 ,00405 3,14 »
* 4B 00237 ,00240 ,00243 ,00246 ,00249 ,00232 ,00277 ,00298 ,00317 ,00334 ,00350 ,00365 ,00379 ,003892 ,00405 ,00514 3,53 »
* L350 100288 ,00292 ,00296 ,00209 ,00303 ,00306 ,00338 ,00365 ,00389 00410 ,00430 ,00449 ,00466 ,00483 ,00498 ,00630 3,93 »
- 55 000343 ,00348 ,00352 ,003557 ,00362 ,00366 ,00405 ,00439 ,00468 ,004%4 ,00518 ,0054% ,00362 ,00582 ,00602 ,00761 4,32 »
¢« ,60 100402 ,00408 ,00414 ,00420 ,00425 ,00431- ,00479 ,00519 ,00554 ,00%586 ,00635 ,00642 ,00667 ,00691 ,00714 ,00905 4,71 »
LY 1) + 004066 ,00473 ,0048% ,00487 ,00494 ,00501 ,00598 ,00606 ,00648 ,00685 ,00719Y ,0075% ,0078%1 ,00810 ,00837 ,01061% 5,11 »
® G20 «00534 ,00543 ,00552 ,00560 ,00568 00576 ,00643 ,00699 ,00748 ,00782 ,00832 ,00869 ,00904 ,00937 ,00969 01230 54,50 #
w475 «00607 ,0061b ,00627 ,00637 ,00646 ,00056 ,00735 ,00800 ,00856 ,00907 ,00953 ,00996 ,01036 ,01074 01111 L0141 5,89
« ,80 +00684 00696 ,00708 ,00719 ,00730 ,00741 ,00832 ,00907 ,00872 ,01030 ,01082 ,01131 ,01177 ,01221 ,01262 ,01604 6,28 »
* L85 ,00766 ,00760 ,00795 ,00806 ,00819 ,00831 ,00935 ,01020 ,031094 ,01160 ,01220 ,01275 ,01327 01376 ,01423 01810 6,68 #
* 490 000852 00868 ,00883 ,00898 ,00912 ,00926 ,01044 ,01141 ,01224 ,0129b ,01365 ,01428 ,014686 ,01541 ,01594 ,02028 7,07 «
" 49 00942 ,00960 ,00978 ,00994 ,01011 ,01026 ,01160 ,01268 01361 ,0%444 ,01519 ,01589 ,01654 ,01716 ,01774 ,02258 7,46 »
* 1,00 ,01037 ,01057 ,01077 ,01096 01114 01131 ,0128) ,01402 ,01505 01597 ,01681 ,01739 ,0183) ,0189Y ,01964 0250} 7,83 »
* 1,05 01136 ,01159 ,01181 ,01202 ,01222 ,01242 ,01408 ,01542 ,01657 ,01739 ,01851 ,01937 ,02017 ,02093 ,02164 ,02757 B,25 ¢
* 1,40 «01240 ,01265 ,01290 ,01313 ,01335 ,01357 ,01541 ,01689% ,01815 ,01928 ,02030 ,02124 ,0e212 ,0229% ,02374 ,03024 8,64
® 1,15 .01347 ,013786 ,01403 08429 ,01453 ,01477 ,01681 ,01843 ,01981 ,02104 ,02216 ,02319 ,02416 ,02507 ,02593 ,03305 9,03 »
* 1,20 .01460 ,01494 ,01521 ,01549 01576 ,01603 ,01826 ,02003 ,02155 ,02289 ,02411 ,02%23 ,0262b6 ,02728 ,02822 403597 9,42
w 1,2% 01576 01630 ,01643 01674 ,01706 01733 ,01977 ,02170 02835 ,024B1 ,02614 ,02736 ,02850 ,029556 ,03060 ,03902 9,82 »
% 1,30 201697 ,01734 ,01770 01804 01837 ,01869 ,02134 ,02344 ,02523 ,02681 ,02825 ,02957 ,03081 ,03198 ,03308 ,04220 10,21 »
¢ 1,35 ,01822 ,01863 ,01902 ,0193y ,0197S ,02009 ,02297 ,02525 ,02718 ,02889 ,03044 ,03187 ,03321 ,03447 ,03566 ,04549 10,60 »
1,40 01851 ,01996 ,02038 ,02079 ,02118 ,02155 ,02466 ,02712 ,02920 ,03105 ,03272 ,03426 ,03570 ,03705 ,03B33 ,04892 11,00 »
v 1,45 .020858 ,02134 ,02180 02223 ,02265 ,02305 ,0264¢ ,02905 ,03130 ,03328 ,03507 ,03673 ,03827 ,03973 ,04111 ,05246 11,39 «
* 1,50 ,02223 022706 ,02325 ,02372 ,02418 ,02461 ,02822 ,03106 ,03346 ,0355%9 ,03791 ,03929 ,04094 ,04250 ,04397 ,05613 11,78 »
* 1,55 ,02366 ,02422 ,02476 ,02526 ,02575 ,02621 03009 03313 .08571 ,03798 ,04003 ,04193 ,04370 ,04536 ,04694 ,05993 12,17 «
v §,60 402512 ,02573 ,02630 ,02685 ,02737 02787 ,03202 ,03527 ,09802 ,04044 ,04204 ,04466 ,04654 ,04832 ,05000 ,06385 12,57 »
1,65 ,02663 ,02726 ,02790 ,02849 ,02004 02958 ,03401 ,03747 ,04040 ,04298 ,04532 ,04747 ,04948 ,05137 ,05316 ,06789 12,96 =
* 1,70 02819 ,0288H ,02Y%4 ,03017 ,03076 ,03133 ,03606 ,03975 ,04286 04560 ,04809 ,05037 ,05250 ,05451 ,05641 ,07205 13,35 «
v 1,75 02978 ,03053 ,03123 ,03190 ,03253 ,03314 ,038817 ,04208 ,04539 ,04830 ,03094 ,03336 ,00562 ,05775 ,05976 ,07634 13,74 »
* 1,80 003142 ,03222 ,03296 ,03367 ,03435 ,03500 ,04034 ,04449 ,047399 ,035108 ,05387 ,05648 ,05883 ,06108 ,06321 ,08076 14,14 »
v 1,85 203310 03395 L0347 ,03550 ,03622 ,03690 ,04257 ,04696 ,05067 ,05393 ,05688 ,05959 ,06212 ,0n4%0 ,06676 ,08530 14,53 »
« 1,90 ,03483 ,03573 ,03657 ,03737 ,03813 ,03886 ,04486 ,04950 ,05342 05680 ,05997 ,06284 ,00531 06802 ,07040 ,08998 14,92 »
* 1,99 203660 ,08755 ,03845 ,038929 ,04040 ,04087 ,04720 ,0%211 ,05624 ,05987 ,06317 ,06617 ,00898 ,07163 ,07414 ,0947) 19,32 »
* 2,00 .03841 ,038942 ,04036 ,04126 ,0421% ,04293 ,04961 ,05478 ,05913 ,06295 ,06641 ,06989 ,07255 ,07533 ,07797 ,0996¢6 15,71
* 2,05 04026 ,04133 (04233 04326 ,04418 ,0450) ,05208 05752 ,00¢09 ,06612 ,00975 07308 07620 ,07913 ,08190 ,10468 16,10 »
* 2,40 .04216 ,04328 ,04434 ,04534 ,04629 ,04719 ,05461 06032 ,06513 ,06986 ,07317 ,07668 ,07995 ,08302 ,08593 ,10985 16,49 w
. 2,18 +04410 ,04528 ,04640 ,04745 ,04845 ,04940 05749 ,06320 ,06824 ,07267 ,07667 ,0B03S5 ,08378 ,08700 ,08006 11514 16,89 »
e 2,20 ,04008 ,04733 ,04850 04961 ,05066 05166 ,05984 ,06614 ,07142 ,07607 ,08026 ,08411 ,08770 ,09100 ,09428 ,12054 17,28 »
2,2 LU4B11 ,04942 ,0506% ,08181 ,052¥2 ,05397 ,06255 ,06914 ,07468 ,07954 ,08343 ,0879b6 ,09172 ,0952H ,09860 ,12608 17,67 »
* 2,30 ,05017 ,05155% ,05285 ,0%407 ,05522 ,05632 ,06531 ,07221 ,0/8u1 ,0830% ,08768 ,09189 ,09582 ,099d1 ,10301 ,13173 18,06 »
* 2,38 205228 ,05373 ,05509 05637 ,05758 05873 06814 ,0753% ,08141 ,08672 ,09151 ,09591 ,10001 ,10387 ,10753 ,1373] 18,86 »
% 2,40 05444 ,05596 ,05738 ,05872 ,05999 ,06119 ,07103 ,07856 ,08488 ,0904¢ ,09542 10002 ,10430 ,10832 ,11233 ,1434} 16,85 »
* 2,45 05663 ,03822 ,05971 ,06111 ,06244 06370 ,07397 ,08183 ,08842 ,09420 ,09942 ,1042% ,10867 ,11286 ,11684 ,14944 19,24 »
* 2,50 08887 ,06054 ,06209 ,063% ,064%4 ,06626 ,07698 ,08517 ,09204 ,09806 10350 ,10849 911313 ,11750 ,12164 ,15559 19,64 »
w 2,5 06116 ,06289 ,06452 ,06605 ,06749 ,06887 ,08004 08858 09573 ,10200 ,10766 ,1128bd ,11769 ,12223 ,12654 ,16187 20,03 »
« 2,60 L0348 ,06530 ,06699 ,06859 ,07010 07153 08317 ,09205 ,0954¢ ,10802 ,11150 ,11730 ,12233 ,12706 ,13153 ,16827 20,42 »
* 2,65 06585 ,06774 06951 ,07117 ,07274 ,07424 08635 ,095%9 10333 11011 ,11622 (12183 12706 13197 ,13663 ,17479 20,81 »
. 2,70 ,00826 ,07023 ,07208 ,07881 ,07544 ,07700 ,08960 ,09920 ,310U723 ,11428 ,12002 ,1264b ,13188 ,13698 ,14182 18144 21,21 w
v 2,79 07071 ,07277 ,07469 ,07649 ,07819 ,0798] ,09290 10287 11121 ,11852 12581 13116 13679 ,1420y ,14710 ,3$8821 21,60 »
* 2,80 207321 07535 07734 ,07922 ,08099 ,08267 ,09626 ,10661 11527 ,12285 ,12968 135906 14179 ,14/28 15248 L1951 21,99 »
2,85 07375 02797 08005 0831w 08383 ,08553 ,09960 ,11042 ,11939 ,1272% ,13433 ,14083 ,14689 ,15257 ,15796 ,20213 22,38 +
* 2,90 07833 ,08064 ,08280 ,08482 ,0B673 (08854 10317 11430 412359 13173 ,13906 ,14580 15207 ,15795 ,106354 20927 22,76 »
* 2,95 08095 L0833 08559 08765 ,0B967 ,09155 10673 ,11824 ,12786 13629 ,143H8 L1508 ,15734 ,106348 ,16921 ,21054 23,17 »
* 3,00 08362 ,08b11 ,08843 ,09061 ,09266 ,0946( ,11032 ,12224 13220 ,14092 ,14878 L1359V ,106270 16900 ,17498 ,22394 23,56 »
‘Qtntt.ittﬁt.t'ti!.l'tﬁ!ﬂt.ﬁttl'tttﬁ.tttt.tittittti'nﬂti‘taint'ttt'ttattl.t'ttt.!ttit.itit.tt.ttl"!tttttt'iitttttntintn'ttit!i'ﬁt't
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» DIAMETRU UD CONDUTD U= 125, (MM) AkEs DA SECAU DU LUNDUTUL S' L0120 M2 s
[ EX T Y AT L R T R Y P TP R e P Y L Y T Y e Ry R Y e R e o T R e e Y R R Y Y REr Ry e ™
AVELC= « . PERUA UE CARGA UNTTANTAE &M n/m OpSs ®k  EmM MILIMETRUS, * VAZALD w
Yo Y Yo B T T R e T Y T T T e T T T L T X LY gy (L/S) "
a(M/8) = K®,03 K8,06 Ks,07 K5,08 K3,00 Ks,10 X8,20 nr3,30 Ka3,40 K3,50 Ks,60 K3,70 K3,80 KE£,90 Xz1,0 Ar=2,0 % "
XL A P D LY Y P Y P R e P L T Y Y Y P P P L Y P L Y Y P Y Y R R R R TR YRR R Y Y P T PR PR R PR Y TR Y PR P Se TR RS R Y WP 'Y
« L,30 ,00086 ,00087 ,00088 ,00089 ,00089 ,00090 00097 ,00103 ,00199 ,00414 ,00119 ,00124 001286 ,00132 ,00136 ,0016Y 3,68 =
¢ L35 200114 ,00135 ,00116 ,00117 00119 ,00120 ,00130 00139 ,00147 ,Q01%4 ,00100 ,00167 00173 ,0017% ,00484 00729 4,30 »
*  L40 2001485 ,00347 ,00149 00150 00152 00153 00167 ,00179 ,0U18S ,0019% ,00208 ,00216 ,00224 ,00232 ,00239 ,0029b Ta,91 w
e .45 ,00180 ,00182 ,00184 ,00187 ,001B9 00191 ,00209 ,00224 00238 ,00250 00262 ,00272 ,00282 ,00292 ,00301 ,0037¢ 5,52
¢ L350 W 00218 ,0022y ,00224 ,00227 ,00229 ,00232 ,00255 ,00274 ,00292 ,003G7 ,00321 ,00335 ,00347 ,00359 ,00370 ,00464 6,14 w
* 55 100260 ,00264 ,00267 ,00271 ,00274 ,00277 00308 ,00330 L0035 ,00370 00387 60404 ,0041% ,00433 ,00447 ,00560 6475 2
& L6860 «00305% ,00310 ,00314 ,00318 ,00322 ,00326 ,00361 ,00390 ,00416 ,00438 ,00459 ,0047¢ ,00487 ,00514 ,00531 ,00666 7,36 %
LI 1.1 » 00354 ,00359 ,00365 ,00370 ,00374 ,00379 ,00421 ,00456 ,00486 ,00513 ,00558 ,00560 ,00582 ,00602 ,00622 ,0078) 7,98 %
0 70 200406 ,00412 00419 ,00425 ,00430 ,00436 ,00485 ,00526 ,00561 ,00593 ,00622 ,00649 ,00674 ,00697 ,00720 ,009095 5,59 %
* 73 «00861 ,0046Y ,00476 ,00483 ,004Y0 00497 00554 ,000601 ,00642 00679 00712 (DU783 LC0O772 00799 ,00825 ,01038 920 ®
¢ ,80 00320 ,00%29 ,00547 ,0054d ,00553 00561 ,00628 ,00682 00729 ,00771 ,0080Y ,00844 QU877 ,00908 ,00938 ,01180 Y82 »
e .85 00582 ,00992 ,00602. ,00611 ,00621 .00629 ,0070% ,00767 00821 ,0086B ,00911 ,0095% ,0U98% ,01024 ,01057 ,01332 10,43 =
« 90 «00648 ,00659 ,00670 ,006b) ,00691 00702 ,00788 ,00858 L,00¥18 ,0U972 ,01020 ,01065 ,01107 ,G1147 01184 ,01492 11,04 »
¢ .95 000716 ,00730 ,00742 ,00754 00766 ,00777 ,00875 ,00953 ,01021 ,01081 01135 ,01185 01232 ,01276 ,01318 ,01662 11,66 »
®, 1,00 - ,00788 ,00808 ,0081{8 ,00831 ,00d45 00857 ,0U966 ,01054 ,01129 ,01196 ,01256 ,01312 ,013h4 ,01418 ,01459 01840 12,27 »
e 1,0 ,00864 00881 ,00897 ,00912 ,00927 L0094y ,01062 ,01160 01243 ,01316 ,01383 ,01445 ,01502 ,01556 ,01608 ,02026 12,89 »
® 1,30 «00943 00961 ,00979 ,00996 ,01013 ,010268 ,01163 01270 ,01362 ,031443 ,01516 ,01584 ,01647 031707 ,01763 02225 15,50 =
* 1,40 «01028 ,0104% ,0100% ,01084 ,01102 ,01120 01208 014858 ,08486 01575 ,01656 ,01730 ,0179Y ,01864 ,01926 ,02431 14,11 «
* 1,20 001110 ,01133 L0818 01175 01195 ,0121% ,01377 L01506 01616 01713 ,01801 L01882 ,01958 ,0202Y ,020v6 ,02647 14,73 »
» 1,29 201109 ,01224 ,031248 ,01271 ,01292 ,013814 01493 ,01632 01752 ,018657 ,01953 ,02041 ,0212d ,02200 ,02273 ,02871) 15,34 «
. 1,30 201291 4013488 ,01344 01369 ,01393 ,01446 ,01610 ,01763 01893 ,02007 ,02111 ,02206 ,0229% ,02374% ,0245%8 ,03105 15,95 «
« 1,35 101386 ,014106 ,01444 ,01472 ,01498 01523 ,01733 ,01899 ,02089 ,02163 02275 02378 ,04473 ,02564 ,02649 ,03347 16,57 =
* 1,40 ,01484 ,01517 ,01548 ,01578 ,01606 ,01633 ,018AK) ,02039 ,021Y1 ,02324 ,02445 ,02555 ,02659 ,027%96 ,02848 03599 17,18 »
* {,45 01586 ,01022 ,01655 ,01687 ,01718 ,01747 ,01993 ,02185 ,02348 ,024Y1 ,02621 ,02740 02851 02955 03054 ,03860 17,79 =
s 1,50 <0169y ,01730 01766 ,01801 ,01834 01865 ,0212y ,02336 ,02510 ,02604 ,02803 ,0293% ,03049 ,03161 ,03¢2n67 ,04130 18,41 »
" 1,5 001800 ,0184¢ ,01880 L,01917 01933 ,01987 ,02270 ,02492 026738 ,02843 ,02991 ,03§28 ,0325% ,03374 ,03487 ,04a409 19,02 *
. 1,60 01911 ,01956 ,01998 ,02038 ,02076 ,02113 ,02416 ,02652 ,0285%2 ,03027 ,03186 ,03331 ,034b67 ,03594 03714 ,04667 1y ,64 »
» 1,63 02026 ,02074 ,02119 ,02162 ,02203 ,02242 ,02568 ,0281b ,03031 ,03218 ,03386 ,03541 ,N368Y ,03821 ,03949 ,04995 20425 ¢
" 1,70 102144 ,02196 ,02244 ,02290 ,02333 ,02375 ,02721 ,02989 ,03215 ,03414 03593 ,03758 ,03911 ,04055 04191 ,05301% 20,86 =
* 1,72 ,02266 ,02321 ,02372 ,02421 ,02468 ,02512 ,02880 ,0316d 03405 ,08616 ,09806 ,03980 ,04143 ,04295 ,044840 ,056147 21,48 «
e 1,80 202391 ,0244y ,02504 ,0255¢ ,02606 ,02653 ,03044 03340 ,03600 ,08824 ,04023 ,04210 ,04382 ,04D43 ,04696 ,05942 22,09 w
* §,85 «02519 ,0258) ,02639 ,02695 ,02747 ,02797 ,03212 ,03532 ,08801 ,04037 ,04230 ,04445 ,(4627 ,04798 ,04958 L0627b 22,70
* §,90 «0265%0 ,02716 ,02778 ,02837 ,028v) ,02946 ,03384 ,03723 ,04007 ,04256 ,0D4481 ,04687 ,04879 ,05039 ,035230 ,06b619 23,32 ¢
s 1,90 02785 ,02855 ,02920 ,02983 ,03042 ,03098 ,03562 ,03919 :,04219 ,04482 ,04718 ,04936 ,0b138 ,05328 ,05508 ,06971 23,93 »
" 2,00 02922 ,02997 ,03066 03132 ,03196 ,0325%4 ,03743 ,04120 ,04436 ,04712 ,049062 ,09191 05404 05603 ,057y2 ,07332 24,54 «
. 2,05 203064 ,03142 ,03215 ,03285 03351 ,03414 ,03929 ,0432b6 ,04658 ,04949 ,0521) ,05452 ,05670 ,0d886 06084 ,07703 25,16 «
* 2,10 ,03208 ,03291% L03368 ,03442 ,03511 ,03578 ,04120 ,04537 ,04B86 ,05192 ,05467 ,05720 ,n05955 ,06175 ,06384 ,08083 20,77 «
' 2,10 03386 403443 ,03525 ,03602 ,03675 ,03745 ,04315 204753 ,05119 «05440 ,05729 ,05994 (0240 ,06471 ,06690 ,0847]) 26,38 =
s 2,20 ,03506 ,03598 ,03685 ,03766 ,03843 ,03916 ,04515 ,04974 ,05358 ,05694 ,05997 ,06275 ,00533 ,0677hH ,07004 ,08HAY %7 400
. 2,23 203661 ,03757 ,03848 ,03933 ,04014 ,04091 ,04719 ,05200 ,05602 ,05984 ,0627% ,06562 ,00832 ,07085 ,07325 ,04270 27,61 ¢
* 2,30 03818 ,03920 ,04015 ,04104 ,04168 ,04270 ,04928 ,05431 ,058%2 006220 ,00551 ,08850 ,67137 07402 ,07653 ,09692 °~  2A,23 «
* 2,30 03979, ,04085 ,04185 ,04279 ,04368 ,04453 ,05141 ,09667 ,06107 ,06491 ,006837 07155 ,07449 ,077206 ,07988 ,10117 268,84
t 2,40 « 04343 ,04254 ,04359 ,04487 ,04551 ,04539 ,0%3539 ,03908 ,06367 ,067069 ,07330 ,07461 ,07769 ,0805) ,08330 ,105%2 29,45 »
e« 2,45 +04310 ,04427 ,04536 ,04039 ,04737 ,04829 ,05581 ,0615% ,06633 ,07052 ,07428 ,07774 ,08094 ,08395 ,08680 ,10995 30,07 «
s 2,50 .04480 ,04003 ,04717 ,04825 ,04927 .05023 ,09808 ,006406 ,00905 ,0734) ,07733 ,08093 ,08427 ,08740 ,09036 ,11448 30,68 «
* 2,55 ,04654 ,04782 ,04902 ,05014 ,05120 ,0%221 ,06039 ,066062 ,0710)1 ,07635 08044 ,08418 ,08766 ,09092 ,09400 ,11910 31429 #
® 2,60 «0483% L0u865 05090 ,05207 05318 ,054238 ,062795 ,06923 ,07464 ,07936 ,08361 ,08750 ,09111 L09451 ,09771 ,1238}) 3491
® 2,65 405011 ,05151 05281 L0%540) 05319 ,05628 ,06516 ,07189 ,07751 ,08242 ,08684 ,09088 ,05464 ,09816 10150 ,1286] 32,52 «
" 2,7Q 205198 ,05340 ,05476 ,00603 ,05723 ,05838 ,06760 ,07461 :,08044 ,08554 ,09013 ,09433 ,09823 ,10189 ,10535 ,13350 33,13 «
* 2,75 005382 ,05533 ,05674 ,05807 09932 06051 ,L7010 ,07737 ,00343 ,08872 09348 ,09784 ,10189 ,10569 ,10928 ,13848 33,75 «
" 2,80 «05372 05729 ,05876 ,06014 ,06144 ,06267 ,07264 ,08018 ,08647 09196 ,08690 ,10142 10561 ,1095% ,11328 ,14355 34,36 »
s 2,83 405765 ,0592y ,06082 ,08225 ,06360 ,06488 ,07%522 ,08305 ,08956 ,09526 ,10037 ,10506 ,10941 ,11349 ,1173%5 ,14872 34,97 »
¢ 2,90 05961 ,06132 ,06290 06439 06579 ,067313 ,07785 ,08596 ,09271 09861 ,10391 10876 ,11327 ,11749 ,12149 ,15397 35,59 #
v 2,08 208161 ,06338 ,06503 ,06637 ,06803 ,06941, ,08052 ,08892 ,09592 ,10202 ,1075% 11283 ,11719 ,12457 ,12570 ,15932 36,20 »
* 3,00 - ,06364 ,06348 06719 ,06879 ,07030 07173 ,08324 ,09194 ,09937 ,10549 ,111§6 11636 ,12118 ,1257! ,12999 ,16476 Jo,82
ARARRRRAAR N AN AR AR AR I AN RS R RN AR IR T AR A RNA RN NI A A AR AR C NN R AR A AR R A AR AR R AR AR AN RN R R AR R AR KRN AN ARANR A AN ARNAAD AN IR NN AR AN A ARNRARNANRARAR R AN RRARNS
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PR L RN - B Y - - - " ¥ - A Bnn A8, ol =fAr » A~ AN AR RRE RN A AR w SAARA A % mmn=W Lello -
. DIAMETRO DO CONDUTO Ds 130, (MM) AREA DA SECAUL DO CONDUTOD S® 0177 M2 *
(LI R PP Y R Y R PR P R P R Y T Y R R Y R P Y P L R R Y P P R R P R PR Y L L P L R R R L Y PR P R R PR LA R R R LR PR R RS R R L ]
aVELO= o PERDA D CARGA UNTITAKTIA EM n/m oBSs X EM MILIMETRUS * VAZAQ #
1 Y 1] R L L L L L T e e R e Y T Y Y Ty Ry T R T L L L L T LT Y TF T P P e i S e (L/s) -
0(M/8) * Ke,05 K8,006 K®,07 K=E,08 K=,09 Ks,10 K8,20 K8,30 K=,40 K9,50 K8,60 K8,70 K& ,80 K3,90 Ks8},0 K=2,0 # *
FY LY LR T TL Y R E Ty e Py e L R e e e Ry Y Y o o o R e R R R e T T T T R R g R
@ 30 «00089 ,00069 ,00070 ,00071 ,0007% ,00072 ,00077 ,00082 ,00088 ,J0090 ,00094 ,0009? ,0010% ,00104 ,00107 ,00132 5,30
[ JEAKC T «0009¢ ,00092 ,00093 00094 ,00095 ,00095 ,00103 .00110 .0Ci16 ,00122 ,00127 ,0013) ,00136 ,00140 ,00144 ,00178 64,19 »
o ;40 «00316 ,00117 ,001L9 ,00120 ,0vui2) ,00122 ,00133 ,50142 ,00850 ,00157 ,00164 ,0017) ,00177 ,00182 ,00188 ,00232 7.07 »
0 LA4d «00144 ,00146 ,00147 ,00149 ,00150 ,00152 ,00%166 ,00178 ,00188 ,00198 ,00207 ,00215 ,00222 ,00230 ,00236 ,00294 7,95 »
e o090 «00173 ,00177 00179 ,00381 ,00183 ,00185 ,00203 ,00218 ,00231 ,D0243 ,00254 ,00264 ,00273 ,00282 ,0029¢ ,00362 b,84 »
LIPS L 200208 ,00211 ,00213 ,00216 ,00219 ,00221 .00243 ,00262 ,00278 ,00292 ,00306 ,00318 00330 ,00341 ,003%1 ,00437 9,72
& L6060 «00244 ,00248 ,00251 ,0025%4 ,00257 ,00260 ,00287 ,00309 ,00329 ,00347 ,00363 ,00377 ,00391 ,00405 ,00417 ,00520 10,60 »
a ,069 200283 ,00287 ,00291 ,00295 ,002vy9 ,00302 ,00335 ,00361 ,00385 ,00405 ,00424 ,00442 ,00458 ,.70474 ,00489 ,0060Y9 11,49 «
o ,70 200325 ,00330 ,00334 00339 ,00343 ,00348 00386 ,00417 ,00444 00469 ,00491 00511 00530 ,00549 00566 ,00706 12,37 »
e 73 200369 ,0087% ,00380 ,003886 ,00391 ,00396 ,00441 ,00477 ,00509 ,Q0537 ,00562 ,00586 ,00608 ,00629 ,00648 00810 13.25 »
*  L80 +00416 ,00428 ,00439 ,00436 ,00442 ,00448 ,00499 ,00541 ,00577 ,00609 ,006388 ,00065 00691 ,00/14 00737 ,00921 14,14 »
*» 8D « 00466 ,00473 ,00481 ,00488 ,0049d ,00502 00501 L00609 ,006%0 ,00686 ,00719 ,00750 ,00779 ,00805 ,00831 ,01039 15,02 »
0 L90 200318 ,00527 ,005836 ,00544 ,00552 ,00560 ,00627 ,00681 ,00727 00768 ,00805 ,000840 ,00872 ,009¥02 ,00931 ,01164 15,90 =
a 99 200973 00583 ,00593 ,00603 ,00612 ,00620 ,00696 ,00756 ,00808 ,00854 ,00896 ,00934 ,00970 ,01004 ,01036 ,01296 16,79 »
o $,00  ,00031 ,00642 ,00633 ,00664 ,00674 ,00084 ,00769 ,00836 ,0089a ,00045 ,00992 ,01034 ,01074 ,0111) ,01147 ,01436 17407 =
2 1,03 000091 ,00704 ,00717 ;00728 ,00740 ,0075%1 ,0084% ,00920 ,00984 ,0104! ,010¥2 ,01139 ,01183 ,01224 ,01264 ,01582 18,56
¢ 1,10 200754 ,00769 ,00782 ,00786 ,00808 ,00821 ,00925 ,01008 01078 ,01141 01187 ,01244% ,0129%7 ,01343 ,0138K ,01736 19,44 »
o 1,13 200820 ,00836 ,0085) 00856 ,00880 ,00894 ,01008 ,01099 ,01177 01245 ,01307 ,01364 ,01417 ,01467 ,01514 ,01897 20,32 »
o 1,20 00888 ,00906 ,00923 ,00989 ,00955 ,00969 ,01095 L0119 01280 ,01355 ,01422 ,01484 ,01542 ,01%96 ,L01647 ,02065 21,21
0 1,85 00959 ,00979 ,00997 ,0101d 01032 ,01048 ,01186 ,0129> ,01387 ,01468 ,01542 ,01009Y ,01672 ,01/31 01787 ,02240 22,09 »
0 1,30 201033 01054 ,01078 ,01094 ,01113 ,01130 ,01286 ,01399 ,01499 01587 ,016b66 01739 01807 ,0187) ,01931 ,02422 22,97 =
® 1,39 001109 01182 01153 L,01176 01196 ,01215 ,01378 L,01506 ,01014 ,0171U ,01796 ,010675 01948 02017 ,02082 ,02612 23,86 «
e 1,40 201188 ,01213 ,01237 ,0$200 ,01282 01304 ,01480 ,01061e ,0173% ,01H437 ,01930 ,02015 ,02094 ,N216H 02238 ,02808 24,74 «
a 1,49 001269 ,08297 ,01323 01348 01372 ,013895 01585 ,01734 ,01859 ,0196% ,020069 ,02100 ,02245 (02325 ,02400 ,03012 25,82 «
6§50 201354 ,08383 ,01412 ,01439 01464 ,uU1489 ,01694 01453 ,01988 ,02106 ,02213 ,023810 ,0240}] ,02487 ,02567 ,03222 26,51 «
a 1,59 201440 ,0$473 ,01508 ,01532 ,01500 ,0158B6 ,ui806 ,01977 02121 ,02247 ,023b61 ,02466 ,02563 ,020654 02741 ,03440 27439 =
t 1,60 001530 01964 ,01597 ,01628 01638 016868 ,01922 ,02104 ,02258 ,02393 ,02515 ,02620 ,02730 ,02827 ,02919% ,03665 28,27 «
4 1,65 001622 0865y ,01694 ,01728 ,01759 ,01790 ,02041 ,02236 ,02400 ,02544 020673 ,02792 ,02902 ,03006 ,03104 ,03897 29416 »
a 1,70 s01787 ,0175¢6 .01794ﬁ,01860 01804 01896 ,02164 ,02372 ,02546 ,02699 ,02830 ,02963 ,03000 ,03190 ,08254 ,04130 30,04 «
o 1,7 ,01814 ,01836 ,01897 ,01835 ,01971 ,02005 ,02291 ,02511 ,02696 ,02858 ,03004 ,n3138 ,03263 ,03379 ,03489 ,04382 30,93 o
o 1,80 201914 01958 ,02002 ,02042 ,02081. ,02118 ,02421 ,02655 ,02851 ,03023 03177 03319 ,03451 ,03574 ,03691 ,04636 31,81 «
a 1,89 002018 ,02069% ,02110 ,02153 ,02194 ,02233 ,02555 ,02802 ,005010 L03191 ,03355 ,08505 ,03644 ,03774 ,03898 ,04896 32,69 »
0 1,90 202122 02373 ,0222% ,02267 ,023310 ,023%52 ,02692 ,02954 ,04173 ,03365 038538 ,03690 03843 ,03980 ,04110 ,05164 33,58 w
o 1,80 002229 02284 02335 02353 ,0242Y9 ,02473 ,02833 ,03109 (0I340 ,03243 03725 ,03I892 ,040406 ,0419)1 ,04329 ,05439 34,46 «
q 2,00 °0234’0 02397 ,02452 ,02503 ,0255)1 ,02598 02977 ,038268 03512 ,0372% ,03917 ,04083 ,04255 ,04408 ,04552 ,05721 35,34 ¢
0 2,09 002453 02514 02371 02625 ,02676 ,02725 ,03812d ,03432 ,03688 ,03913 ,04114 ,04299 ,04470 ,04630 ,04782 ,06010 30,23 =
0 2,10 2,02568 02633 ,02693 ,02750 ,02804 ,02856 ,03277 ,03600 ,03H69 ,04104 ,04316 ,04510 ,04689 ,04858 ,05017 ,06306 37,11 »
0 2,19 202687 ,027%% ,02818 ,02878 ,02935 ,02990 03432 ,0377% ,04054 04301 ,04523 ,04726 ,04914 ,05091 ,05925R ,06609 37,99 =
0 2,20 02808 ,02879 02946 03009 ,03069 ,03126 03593 ,0394b6 ,04243 ,04502 ,04734 ,(4Y47 ,0514% ,05330 ,05505 ,06920 38,88 w
0 2,2 002934 03006 ,03077 ,03143 ,03206 ,0326b6 ,03754 ,04126 ,04436 ,04707 ,04950 ,0517) ,05380 ,05574 ,05757 ,07237 3V, 76 »
6 2,30 003057 03136 03210 03280 ,03346 ,03409 ,03920 ,04309 ,04684 ,04917 ,05172 ,05408 ,0%621 ,05828 ,06014 ,07562 40,64 »
2 2,35 ,03186 03269 03347 ,03420 ,034B9 ,03555 ,04089 ,04496 ,04846 ,05132 ,03398 ,05641 0D867 ,0bU7E ,06278 ,07894 ~ 41,53 =
0 2,40 003317 ,03404 ,034Bb ,03562 03635 ,03704 ,04263 04688 05042 05351 ,05629 ,05882 ,00118 ,06339 ,06%47 ,08232 42,41 »
0 2,45 - ,034D51 03542 ,03627 ,08708 ,03783 ,0385%6 ,04440 04883 ,05253 ,05575 ,0580d ,06129 ,06374 06604 06822 ,08578 43,30 «
6 2,530 503588 03683 ,03772 ,03856 ,0393% ,04010 ,04620 ,0%5082 ,05467 ,05803 ,06105 ,06380 ,06636 ,0687h ,07102 ,08932 44,18 w
o 2,52 203727 ,03826 ,03920 ,04007 ,04090 ,04168 ,04B04 ,05286 ,05687 ,068036 ,06330 06637 ,06903 ,0715%38 ,07388 ,09292 45,06 «»
o 2,60 .03868 ,03973 ,04070 04161 04247 ,04329 ,0499% ,05493 ,05910 ,06274 ,06600 ,06899 ,07176 ,07435 ,07680 ,09659 45,95 »
n 2,69 004013 ,04122 ,04223 04318 ,04408 ,04493 05183 ,u3704 06138 ,06546 06855 ,071606 ,07453 ,07728 ,07977 ,10034 464,83 »
0 2,707 04180 ,04273 ,04379 ,08478 04572 ,04661 05377 ,05919 ,06370 ,06763 ,0711d ,07437 ,07736 ,08016 ,08280 ,104%3 - 47,71 =
a0 2,79 04309 ,04427 04538 ,0464) ,047358 ,04B31 ,05576 06139 ,06606 ,07014 ,07380 ,077314 ,08024 ,08314 ,08589 ,10804 46,60 «
0 2,80 - ,04462 ,04585 04699 04806 ,04908 ,05004 05778 ,06362 00847 ,07270 ,07649 ,07996 ,08317 ,0861% ,08903 ,11200 49,48 »
a 2,8% 2046168 ,04746 ,04863 ,04975 ,05080 ,05180 ,05983 ,06589 ,07092 ,07531 ,07924 ,08283 ,06616 ,08923 ,09223 ,11608 50,36 ¢
0 2,90 204774 04907 ,095030 08146 09256 ,05859 ,00192 ,06820 ,07342 ,07796 ,08203 ,08575 ,08920 ,08248 ,09548 ,12013 51,25 =
0o 2,99 204934 05072 ,05200 ,09321 ,05434 ,05%41 06405 ,07055 ,07595 ,08065 ,08487 ,08872 ,09229 ,09564 ,09879 .124{0 52,13 »
6 3,00 c05096 ,0524840 ,05373 ,05498 05615 ,05727 ,06621 07299 ,07853 08340 ,08770 ,09174 ,09544 0393890 ,10216 ,12855 53,01 «
nﬁﬂﬁﬁnatantﬁiannﬂaOnnnaﬁawﬂéﬂtttattaﬁuantﬁt.'t*t!iltﬁﬂﬂtatctﬂanttttnttttlt.ttttitt!ttattﬁtittﬁt’ttitﬁttﬁﬁ"'tt!ttt-Qttttt"iltﬂ'.tltt
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AT E R A AR RS R AN A N T AR R RN R R R A RN RN RN R R A A AR RN AN T A RN AR R R A A AR AN A AN RO N AN I AN R RS AN R AR N A AANR AR RN R A ARNR R R skttt nsns CETESp wn

" . DIamMeTRU DU CuNuJTU = 200, (44} Axtas UA SECAD Yu CUNDUTL 83 L0314 M2 .
B LLIILI L L L R L R L R R R R A R L R R R L A L R L I A A L A L R R R R E R P LR R R L R R R R L R R L Y
wVELU= * ' PERUA U CARGA UNITTARLA Er #/n WS A B4 AILIMETRDS * valZAy w
;'cIU‘UE‘-'------"---.----'-‘----f---ov-----------‘----~--~—-----0------—-----—---O--------------------------------------' (L/s) *
w(M/S) » nNE,00 nS 0D s,07 K3,00 K2 ,09 A3,10 K3 ,20 nE 30 K340 K8,50 K3 ,00 Xxx,70 “3,80 K=,50 Az]1,0 K32,0 14
I TXFPY LR P AR Y R EY R Y R Py Ry R L L R R P R L T X R R R R R e L L T o R R R L LI L L L X T N
LI 1) 00088 L0004y L0004% ,00049 LHUUDD LG009%0 (30054 00057 LNLULO L,U0dE2 L0U0DD ,N00A/ LLUdbY L,00971 LC0073 ,0NOCHY Yad2
* L35 ,00064 00064 ,00065 ,000660 ,0U0bA L,00067 ,,0uUd72 000760 ,0u0K0O ,00084 ,00087 ,00091 ,00034 ,00090 ,0G0Y9 ,00121 11,00 «
*  ,40 »00UB2 L,00UB2 L00084 ,00084 ,00A85 00086 00093 ,0008Y ,0Viud ,00109 L0011 .00l ,00121 ,0012> 00129 ,0015¢k 12457 »
e ,43 200101 ,00102 ,00103 ,00104 ,0U193 00130 (00116 ,00824 ,H0tdf ,00137 ,Q00143 ,00148 00153 ,0O158 00162 ,0019Y9 14,14
*  L,50 200123 ,00124 ,00126 ,00127 ,00128 ,00130 ,0014] ,09151.,0C100 ,001n% ,0017% ,00142 ,00188 00134 ,00200 ,00240 15,71 «
L1} 200146 L,00148 ,00150 ,00152 ,001%3 ,001593 00170 ,33182 ,00193 ,00202 ,00211 ,00219 ,Qu227 ,002384 ,0024) ,00297 17,28 «
*  Lb60 00172 ,00174 00170 00178 ,00100 ,00182 ,00200 ,0021H ,0022d 00240 ,0025) 00250 L,0i20Y9 00278 4002486 L,00445% 15,85 »
LR - 000199 ,00202 ,00205 00207 00210 (00212 ,00234 00251 ,NN2b7 00280 00295 400305 L0031 00322 ,00335 ,00414 26,42 #
e 70 200228 ,00232 00235 00238 ,00241 ,00244 ,00209 00290 ,003U8 ,00824 003838y ,00352 L,0VdBS ,00387/ ,00388 ,0047V 21,99
* 75 200260 ,00264 00257 ,00271 ,00274 ,00278 00308 ,00332 ,00353 ,00371 ,003s4% ,00404 ,QU418 ,00432 ,00445 ,00550 23,56 »
« L8380 L0093 L0G297 ,00302 00306 ,00810 L,u0814 00348 00376 ,004800 ,00822 ,00441 ,0045v ,00475 00491 ,00506 00625 25413 »
" L8 200328 ,00338 ,00338 ,00348 ,00343 00352 ,00392 ,00428 ,00421 00475 00497 00517 ,0u5386 00353 ,00570 ,ud/0b 20470 n
s ,90 200365 (003871 LU0377 ,00382 ,003BB L0039 ,0ud37 00473 00504 w0531 ,00555 00279 ,00600 ,006290 ,0U588 ,00790 258,27 «
L9 +00404 ,00410 ,00417 ,00423 ,00429 30435 ,0udB6 ,00%26 ,0Ud01 00891 ,00619 ,0v644 ,006A8 00690 ,00711 ,00880 29485 ¢
¢ 4,00 00444 ,00452 ,0049%9 00467 ,00473 L0048y 400537 L,00982 00620 ,u0056 L0006rS LL0O713 ,NU?3Y ,00764 ,00767 L,00975 31,42 «
* 1,05 ,00487 ,00496 ,00504 ,00512 ,00520 00527 ,0ud¥0 L,006480.,0U0B3 ,007¢0 00754 00782 ,00814 ,0U841 ,0UBK7 L01074 32499 ¢
* 1,10 «00D31 ,L,0054)1 ,00550 L,U0559 ,00508 0057h 00646 L,00701 400748 ,0078Y ,0Q08¢7 ,NAAN1 L,0UB93 ,00928 ,00951 ,01478 34,56 »
» 1,19 200378 ,00588 ,00999 ,000459 ,0001d ,u0b2/7 (00704 ,GU7bY 4a0d8ln 00862 ,00958 ,0N94y ,0u975 ,01008 ,010388 01288 36413 =
* 1,20 «00626 ,00b038 00049 ,00600 ,00670 (00080 ,0u7b6h J0OHIL ,J0388 00937 ,00%82 ,N1023 L0106) ,01097 LU1100 ,u1402 37,70 »
* 1,25 « 00676 (00089 ,00702 ,00713 ,00725 ,00736 ,00828 ,00901 ,0U902 01016 L01005 L0110Y ,NIIDC L03189 01226 01521 39,27 «
* 1,30 200728 ,00742 00750 ,00759 ,00781 00793 ,00894 ,00973.,01040 01098 01154 ,0119% 01244 ,0128n ,01325 ,01044 40,54 »
* 1,35 «00782 ,00797 ,00812 ,00827 00840 ,008%3 ,00962 ,01048 01120 01183 01249 ,0129Z 01340 ,01386 ,01428 ,01773 42,41 w
* 1,40 200437 00854 ,00871 ,00880 00901 (00915 01033 401120 (91203 ,91271 01333 L0138y ,01441 ,01490 ,01536 01906 43,98 =
w 1,45 ,00895 00913 ,009381 ,00948 00864 ,0097y 01107 ,01205 ,01290 ,01363 ,N1429 ,01439 01545 ,01597 ,01647 ,02044 40455 »
» 1,50 «00954 ,00974 ,00993 ,01011 ,01029 01045 013188 ,01289 ,01379 ,01457 ,01923 ,01593 ,01683 ,0170% ,01762 ,02187 47,12 «
e 1,50 201015 ,01087 ,01058 ,01077 ,01096 01113 ,012b61 01375 ,0147% L,01595 ,01631 L,01700 ,017h4 ,01824 ,01880 ,02335 4R, 69 »
* {,60 «01079 ,01102 ,01124 ,0114d ,01165 ,011R4 ,01342 ,01464 ,01507 ,Gindo ,01/387 ,0181u 01879 ,01943 ,020C3 ,0248b 5 g27 2
* 1,65 201143 01169 ,01192 ,01215 ,01246 ,012%6 ,01425 ,01950 ,0100% (1760 ,01946 ,0192% ,01997 ,02065 ,02129 ,02645 51,84 «
* 1,70 001210 01237 ,01262 401286 L01309 401331 01511 ,01h5u (017¢6 ,ul868 01959 ,02042 ,0211% ,02192 ,02260 ,02808 5341 »
* 1,75 01279 ,01308 ,03335 ,013580 ,01385 ,01408 ,01600 01747 01870 ,U1¥78 ,02075% ,02168 ,0£245 ,02322 ,02394 ,02975 54,98 «
+ {,80 01349 01380 ,01409 ,01436 ,01402 ,01487 01590 ,01847 ,01978 ,u2092 ,02194 ,02288 ,0¢375 ,0245h ,02%32 ,03147 96455
" 1,85 +01422 ,01454 ,01485 ,01914 ,01542 ,01568 ,01784 ,014950 ,J2048 ,@2209¥ ,02317 ,0¢2410 ,02508 ,025998 ,020674 ,033524 56,12 =
* §,90 ,014y6 01531 ,01563 ,01594 ,01623 ,0165% 01880 02055 04201 0232y ,02448 ,02b47 ,0ec644 L0273 ,02820 ,0DI505 Sv,b9 #
e 1,95 201572 ,03009 ,01088 ,0167h ,Gi707 ,01737 ,01973 ,02165 ,02317 ,02452 ,025/2 ,G2082 ,02784 ,02880 ,02970 ,03692 61,26 «
* 2,00 201650 ,01689 ,0172% ,01760 ,017938 ,01824 ,02079Y ,02274 ,024437 02573 ,0270d5 ,02821 ,02928 ,0302% ,00123 ,03883 62,53 ¢
« 2,00 «03730 01771 ,01810 ,018406 ,01881 ,01914 ,02183 ,02388 L0299 ,02708 ,0284f ,02963 03076 ,n3181 ,032n81 ,04G7Y Hd,d40 »
® 2,10 L,01911 ,01855 ,01896 ,01934 ,01971 ,02005 ,02289 ,02504 ,02884 02885 ,02981 ,03109 ,08227 ,03330 ,03442 ,0428¢ 65,97 »
e 2,45 «01895 ,01941 ,01984 ,02024 ,02063 ,02099 ,0¢3897 ,02524 ,02812 ,0297b ,03123 ,03¢25%8 ,n3382 ,03498 ,03608 04486 E7,54 *
2,20 201980 ,020%8 ,02074 ,02116 ,02107 02195 02508 ,02746 ,07343 03115 ,03269 ,03410 ,00540 03062 ,08777 04047 65,12 »
a 2,25 202067 ,02118 02166 ,02211 ,022%3 ,02293 ,02821 ,02870 ,03077 ,yd257 ,03413 ,03566 ,08702 ,2383u ,03950 ,08919 TUab9 w
s 2,30 L02156 ,02210 ,02260 ,02307 ,02351 ,02394 ,02737 ,02998 ,0821%5 ,03403 ,03572 ,03725 ,c3Bby ,04001 ,04127 09133 72,26 ¢
" 2,3 «02247 ,02308 ,023%6 ,02405 ,02452 ,02496 ,02856 ,03128 ,03305 ,03551 03723 ,03888 ,04937 ,04176 ,043G7 L0535¢€ 75483 »
" 2,40 «02340 ,02398 ,02453 ,02505 ,0255%4 ,02604 ,02977 ,03262.,03498 03703 ,03887 ,04055 ,N8L10 04355 04442 05588 75,40
e 2,45 +02434 02490 ,02%53 ,02608 ,02659 ,02707 ,03100 03397 ,03044 ,03858 ,04050 ,04225 ,043487 ,045385 ,04650 ,05823 76,97 =
* 2,50 202530 ,02%95 ,02055 ,02712 ,02706% ,02816 ,03226 ,03%30 ,03793 ,04010 ,04216 064398 ,04567 ,04724 ,04873 ,06063 Tbe54 =
* 2,38 002629 ,02096 ,02759 ,02818 ,02874 ,02927 ,03395 03678 ,03945 (04177 ,04385 ,04575 ,04750 ,04914 ,05069 L0530/ BOGl1l
® 2,60 002729 ,02799 ,02865 ,02927 ,02985 ,03040 ,03486 ,03822.,04100 ,04342 ,04558 ,04755 04938 ,05108 ,0526% ,06557 81,68 =
» 2,60 .02830 ,029048 ,02973 ,03037 ,03098 ,03155 03619 ,039069 ,04228 ,0450Y ,04734 ,04Y39 ,05129 ,09300 ,035473 ,06811 - 83,25 »
* 2,70 02934 ,03011 ,03082 ,0314Y 03213 ,03273 ,03755 ,04118 ,04419 04680 ,04914 05127 ,05323 ,95508 ,059681 ,0707¢ B4,82 »
a 2,7 003040 ,03120 ,03194 ,03264 ,03330 ,03392 ,03894 04271 ,04%83 ,0465%4 ,05096 ,05317 ,05%22 ,05713 ,058Y3 ,07334 86,39 #
* 2,80 «038147 ,03230 ,03308 ,03380 ,03449 ,03514 ,04035 ,04420.,04750 ,C35031 ,052853 ,05512 ,00724 ,05922 ,06108 ,07603 87,56 =
* 2,89 203256 ,03543 ,03423 ,03499 ,03570 ,03638 ,04178 ,04584 ,04920 ,05211 ,09472 ,05710 ,0992Y ,06134 ,06328 ,07870 Bayda #
* 2,90 «03367 ,03457 ,03541 ,03620 ,03693 03763 ,04324 ,04745 02093 ,05395 ,05665 ,09911 ,06188 ,06351 ,06551 (38154 Yialt =
" 2,90 203480 L,03574 03661 ,03742 ,03819 ,03891 ,04473 ,0490y ,05209 ,uU9502 ,05361 ,06110 L063D1 ,06571 06778 ,08438 92,68 =«
* 3,00 +U3595 030692 ,03782 ,03B67 ,03945 ,04021 ,04624 05079 ,05448 ,05771 ,006060 ,06324 ,00567 ,06799 ,07009 ,08729 94,25 ¢
X2 kX222 R XXX 222 222X R 2 223222223 X s s s 2222 2 R R R R R R R R R R R R A RS R R R R RN SRR R R R R R R R R RN R R R RS RSN ENERXER]



Lg

n n LEL I T T -n " A B e RRN. . M. W I T I e e I TR B T T « a Y an  LEI1ESH

0491 M2 L}

" ~ OlAMETRO DO CONDUTQ D= 250, (MM) AREA Ua SkCAU DL CONDUTU S=

I P Y Y PR R Y Y L A Y T FY PP Y Y R Y P R L Y T Y Y Y e Y P P Y L R P Y Y T Y P P L L PR T Y S Y P P Y P P YL L L L P P P P YA IR DL R |
aVELQ» = PERUVA OE CARGA UNITAKIA ENn MM UBS? K kM MILIMETROS t VAZAQD »
.cID‘DEn-..o-.--.-...-.o---..---...--o--.o---o.---------------.-------...-.--.-----------.---.--.------o--------.---.---.-u' (L/S) "
a{M/S) ¢ K=y05 Ks,06 K8,07 K8, ,08 K8 09 Ks,10 KE,20 KB, 30 K3,40 K8,50 K3,60 K8,70 K8 ,80 K8,90 Kz{,0 K32,0 » "
[ I XL I R R LA LA R R Y P Y R P YRR R A L PR R P Y P L L Y Y R Y P R R Y P P L R Y R I L R P Y Y R I Y R L T T Y PP Y TR Y LY Y YN ]
» ,30 2« 00037 ,00087 L,00037 ,00038 00038 ,00038 ,0004) ,00043 ,00045 ,00047 ,00049 00050 ,00052 ,00053 ,0005% ,00066 $4,73
« L3 +00049 ,00049 ,00049 ,00050 ,00050 ,00081 ,00054 ,00058 ,00006)1 ,00063 ,00066 00068 ,00070 ,00072 ,00074 ,00090 17,18 »
* 40 200062 00069 ,00068 ,00064 ,00064 ,00063 ,00070 00075 ,00078 ,00082 ,00085 ,0008K ,0UN9) ,00094 ,00096 L0011/ 19,63 =
" 45 00077 ,00078 00079 ,00079 ,00080 ,00081 00088 ,00093 ,00U98 400103 ,0U107 ,00311 L,00115 L0011y ,0012¢1 ,00148 22,09 =
v 50 00093 ,00095 L,00096 00097 ,00098 ,0009Y ,0U1U7 00114 00121 400127 L0G132 00187 ,N0141 00145 00146 ,00182 24,54 »
o 5> «00111 ,00133 00114 ,0014d ,00117 ,00118 ,00129 ,L,00138 ,0U145 L00152 L001dY ,L,0010d ,NU1I70 ,00175 ,00180 ,00220 27,00 =
s ,60 200131 ,00133 ,00134 ,00136 ,00137 ,C0139 ,00152 ,001b68 ,00172 ,00181 ,001H8 ,00195 ,00V202 00208 ,00214 ,00262 29,45 »
= ,63 200152 ,00154 ,00156 ,00158 ,00160 ,00161 ,00177 ,L,00190 ,0U201 L,00«11 400220 L,00229 00237 ,00244 ,00251 ,00307 Ji,91 »
e 70 200174 00177 ,00179Y L00181 L,00183 ,00186 ,00204 0021y ,QL233 ,00244 00255 ,00265 ,00274 00282 ,00290 ,00856 34,86
e 75 200198 ,00201 ,00204 ,00200 ,00209 L,00211 ,00233 00251 ,0u2068 ,002B80 ,00292 ,L,003808 ,N0314 ,00324 ,00333 ,00408 36,82
» ,80 + 00223 00227 L,00230 ,00238 ,00236 ,00239 ,00264 ,00284 ,00302 ,00318 ,00392 ,00344 00356 ,00368 ,00378 ,00464 39,27
* L83 200250 ,0025%4 ,00258 ,00261 ,0026% ,00268 00297 L00320 ,00340 ,0035¢ ,00374 ,00388 ,00402 ,00415 ,00427 ,00524 41,72 »
* ,90 200278 ,00283 00287 ,00291% ,00295 ,00299 ,00332 ,003% ,QQ0380 ,00400 ,00418 ,00435 ,00450 ,00464 00473 00587 44,18 =«
. ,95 ¢00308 ,00313 00318 ,00322 ,00327 ,00331 ,00368 00398 ,00423 ,00449 ,00465 ,00484 005031 00317 ,00532 ,00654 45,63 »
* 1,0V 2003849 00345 L,00350 ,003855 L,00360 ,U036d 004807 ,00440 ,0UGb6B L00a%s L0051 ,00535 ,00U%534 ,N0b72 ,00589 ,00724 49,09 »
*« 1,00 200371 ,00878 ,00344 ,00390 ,0ud96 ,00401 00447 ,004B4 ,005D)H L0UH42 00567 L0059u ,NL61Y L,00630 ,00649 Y0798 51,54 »
* 1,10 «00405 00413 ,00419 ,00426 ,00432 ,00838 ,004Y0 400530 L,0Ud04 ,0UIYY L,QUDB22 L0OB47 ,D0B70 ,00HBYY ,00712 ,0087) 54,00
" 1,1° «00441 ,0044y ,00450 ,00464 ,00473% ,00477 ,00334 ,00578 ,00016 ,0004Y (00679 00706 L0UL731 L,00Z2bd ,00777 L0095/ 56,45 «
® 1,20 200478 ,004886 ,00495 00503 L0U510 00518 L00580 ,00629 L0UB70 400706 007389 ,00/6B 00296 ,00822 ,00846 ,01041 58,90 #
* 1,2> 200516 L00D20 ,00935 (0UV54a8 ,0U552 ,005%60 ,00628 ,00081 ,0U728 ,0076D L,QUB01 ,00833 ,00863 00491 ,009t8 ,01130 61,36 «
* 1,30 , 00956 ,009%60 ,00576 ,00580 L,00595 00604 ,0ub78 00736 ,00784 ,005827 008605 ,00900 008383 ,00963 ,00992 ,01221 Hl.,B1 =
" 1,35 200597 ,00608 ,00019 ,00630 ,00640 ,00649 ,ND0730 (GO792 ,00845 00891 400933 ,00970 ,01006 ,01036 01069 01317 66,27 =
% 1,40 00639 ,00652 ,000bd 00675 ,00686 ,00690 ,00783 00851 00908 ,00958 01002 ,01048 ,01061 ,01116 ,01150 ,014106 bb,72 *
® 1,485 200063 000697 ,00710 ,00722 ,00734 ,00745 00839 ,00812 ,00973 ,01027 ,01074 ,Gilib L01359 ,01197 ,01283 ,01019 71,18 #
* 1,50 200728 ,00748 ,00757 L00773 ,00788 L0079 ,NGHY? L0097H ,01040 ,01058 ,03114Y ,01196 ,01240 ,01280 ,01319 ,01625 73,60 #
* 1,55 «007735 L,007vf ,00806 ,L,U0521 ,0U0e34 ,00B40 L0LYDA 401040 (01110 (01171 L012en° ;01277 01328 ,01367 ,01408 ,01730 76,09 =«
» 1,60 200823 (00841 L0UB57 LU0K72 ,00bHB7 L,00Y01 01017 LUl107 01182 ,01243 ,01d4un ,01360 ,N140Y ,014bo ,01499 01448 78,54 »
® 1,069 20UB73 L00BY1 00909 ,00925 ,00441 ,(04856 01081 ,01176 LU1256 ,01426 ,01388 ,01445 ,01498 01548 ,01594 ,019605 80,99 =
¢ 1,70 200924 ,00944 ,00963 ,00UB0 L004Y97 01013 L01146 (01230 71093 ,GL1407 01478 01534 ,01590 ,ulhd? ,01692 02086 83,45 «
* 1,70 200970 00998 01018 ,01037 01055 ,01072 01213 ,01321 ,01411 ,014%L 01560 ,0162% ,01684 ,01740 ,01792 02210 85,90 »
s 1,80 «01050 ,01053 ,01074 01094 01114 ,01132 01282 ,01397 01492 01576 01659 ,01716 ,0178% ,01240 ,01R96 ,023348 BH,36 *
* 1,80 JO10RE 01110 01132 ,0115%4 ,01174 ,01194 01853 ,01474 ,01575 ,01bb4 ,01743 ,01b15 01881 ,01943 ,02002 02469 93,81 w
* 1,90 201142 ,01166 01392 ,01215 ,01236 ,01257 ,0142% ,01554 ,01661 ,01754 ,01837 ,01913 ,01984 ,0204Y% 04111 ,02b04 95427 »
n 1,80 +01200 ,01228 ,012538 ,01277 ,01300 ,01322 01500 ,01636 01749 ,01b47 .01965 L02010 L0208 02108 ,02223 ,ud744 90,72 »
* 2,00 20312060 ,01289 L1316 ,01341 ,01365 ,u136b6 01576 ,01720 01839 ,01G42 ,02034 ,02119 ,021%7 ,072270 ,02338 ,02885 95,18 »
* 2,00 «01321 01351 01380 ,G1407 ,01432 ,001457 01655 4010606 ,01531 02040 ,02187 ,02225 ,02307 ,023884 ,02456 ,03031 100,63 =
" 2,30 203983 L01410 01445 ,01474 01501 01227 017385 01894 ,0207% ,02138Y% ,02242 ,02335 ,0¢4a2) ,u25%01 ,025%77 ,03180 103,08 »
* 2,19 001447 01481 01513 01543 ,01574 L,01598 ,01R17 01984 102122 (02242 4,039 02447 L0337 02021 ,02701 ,03333 100,54 «
" 2,20 201512 ,015%68 01981 L01013 01683 01671 01902 02076 U271 L,0R047 02459 ,025h1 07656 ,02744 ,02827 ,03489 107,99 «
" 2,2 W01979 L0101b L01651 ,01685 ,01716 ,0174b 01988 02171 ,uzde2 ,02454 ,0257% ,0207b ,02777 92870 02957 ,03649 116,45 =
" 2,30 201647 010688 01723 ,01758 L0179) ,01822 02076 ,02267 ,02d2b6 ,U0ehHbd L02pBu L0279 02902 ,0299b ,03089 ,03613 112,90 »
* 2,35 201746 J0U1797 ,01790 ,01833 ,01867 ,01900 U100 02366 ,u2031 02070 ,02BG4 ,02921 ,03029 ,03129 ,08224 ,03980 115,36 ¢«
* 2,40 f01787 ,01hOC 01871 ,01909 ,01945 ,01980 ,02257 ,02460 02639 ,02/E9 ,N2¥23 ,03046 ,0391586 ,0382b64 ,03363 ,04151 117,81 »
* 2,45 L0189 01505 ,N1947 01987 ,02025 02061 L,UZ351 02569 ,02744 02906 ,035046 ,00173 ,038291 ,03400 08504 ,04920 120,26
* 2,50 w01933 01960 ,02025 02067 02106 ,02144 ,0244b ,02hn74 02802 03025 03171 ,03308 ,03426 ,08540 ,Q3648 ,04504 122,72 %
* 2,55 202008 ,02057 ,021n4a ,0214b ,02)189 ,02228 ,0ed44 ,02781 ,02977 ,(03147 ,03258 ,03436 ,03504 ,03683 ,038795 ,GA6BRD 125,17 »
* 2,60 «020848 02136 ,021A5 ,022580 ,02274 02314 ,02643 02890 ,038u%4 ,33270 L034zc ,085972 08704 03828 ,03944 ,0487) 127,63 »
® 2,65 2UZ162 ,02c1% 02207 LU231D 02360 ,024802 ,02744 ,0300]1 ,93218 ,03397 ,03501 ,037210 ,0984a8 ,0397¢ ,04097 ,0H060 130,08 »
" 2,70 002241 L0229y 402391 ,024V0 ,02447 02891 02847 ,0oila ,00834 ,03%25 ,036¥6 08091 ,03994 ,04127 ,04253 (5252 132,54 »
" 2,75 202922 ,02581 02436 L02488 025380 ,02582 ,029592 403230 ,08458 L3656 03833 ,08994 ,04a142 104281 ,04411 ,0544¢ 134,99 »
* 2,80 02404 ,02469 029523 02576 L,02627 L02hTH LU30DY9 L03347 ,05b8a 03799 (03¥7s8 ,04140 ,04294 ,0448/7 ,04572 05644 137,45 =
* 2,80 202687 02521 ,02611 02007 ,027319 027569 ,L,03108 ,08467 L03713 ,03925 ,0411d ,04288 ,04448 ,04597 ,04737 ,058481 129,80
. 2,90 202972 L0208y 02701 LU275Y L0513 02665 (03279 03588 03843 ,04064 04260 ,04440 ,04605 ,ud7%9 ,04904 ,00GSD 142,35
" 2,95 W0CODH (02728 402792 L,U2852 ,D2909 L0962 ,0d391 L,03/712 (CIN76 ,04208 ,04403 L0ad9y ,N4764 ,04924 ,00074 06268 144,81 «
*r 3,00 002746 02010 L02B65 ,02947 ,000006 03062 03506 ,03838 ,04111 04347 L04d58 ,047%0 04927 ,0509¢ ,05247 ,06482 147,26 »
AARAN AR RN R T T ARARR AN NS AN AN RN I A R RAR AN N AN R P A AR AP R A AR R AN AR R AN AN AR AN R A R R R AN I A AN RN R AR AN AR N AR ARNAARAAR R AN AN A SN AR R R AR AND AR AANARRA G AAVEARNAD
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" OIAMETRO OO0 CONDUTO DOs 300, (MM) AREA DA SECAQ 0O CONDUTO S= L0707 M2 ) L
.'-...0.‘P..--.....o..-..--...--.---Q-.---..-.-.--.-.--...--.-.-...---...‘.----....qI......-.....Hu'.q’.-.-.--...--..-..q..’.---’D.‘
aVELCe @ PERDA DE CARGA UNITARTIA EM M/n ) 08St K EM MILIMETROS * VAZAD ¢
.clo‘o[to-....-----..---..--..--.-.----.----..-q--..--.---.-’----------..-----.-----...-------...-.--..-..----.--..----... (L/s) *
w(M/8) ¢ Ke®,05 Kw,06 Ks,07 Ks,08 Ka,09 Ke, 10 K®8,20 Ks8,30 Ke,40 KB,50 Ke,60 K=,70 Ka,80 Ks,90 Ksj,0 K®»2,0 @ *

Q------'.-.-Q-----.-.-.Dv-.-...---n-.-----.-------.-----.-.---..-.--.-...--.--.--.0----.-------...-----q.----.-.--.-----.'.-..-p-q.
s L300 00029 00030 ,P0030 ,00030 ,00030 ,00031 ,00033 ,00034 ,00036 ,00037 ,00039 ,00040 ,0004% ,00042 ,00043 ,00052 21,21 »

o350  ,00039 ,00039 ,00040 ,00040 ,00040 ,0004) ,00043 ,00046 ,00048 00050 ,00052 ,00054 ,00056 ,00057 ,00039 ,00078 - 24,74 «
¢ L40  ,00050 ,00030 ,0005%1 ,0003{ ,00052 ,000%52 ,00066 ,00039 ,00062 ,00065 ,00068 ,00070 ,00072 ,00074 ,00076 00082 26,27 ¢
0 L45 00062 ,00062 ,D0063 ,00084 ,00064 ,00063 ,00070 ,00074 ,00078 ,00082 ,00085 ,00088 ,0009% ,00094 ,00086 ,00116 31,81 ¢
* ,50. ,00078 00076 ,00077 ,00077 ,00078 ,00079 ,00088 ,00091 ,00096 ,00100 ,00105 ,00108 ,00112 ,00415 ,001¢8 ,00343 35,34 ¢
* 53  ,00089 ,00090 ,0009! ,00082 ,00093 ,00094 ,00§103 ,00110 00116 ,0012% ,00826 ,00131 ,00135 ,003139 ,00143 00173 - 38,6808 #
v 80 L,00103 00306 ,00107 ,00§090 ,008310 ,00814 00821 ,00130 ,00337 ,00543 ,00149 ,00353 ,00160 ,00165 ,00169 ,00206 42,41 »
v ,63  ,00122 ,00123 ,00125 ,00126 ,00128 ,00129 ,00141 ,0013{ ,00160 ,00168 ,00175 ,00181 ,00187 ,00103 ,00198 0024} 45,95 ¢
" ,70 ,00340 00142 ,00143 ,00145 ,00147 ,00148 ,00163 ,00175 ,00185 ,00i194 ,00202 ,00210 ,00R217 ,00223 ,00230 ,00280 49,48 ¢
" 75 ,00i89 ,00164 ,008163 ,00165 ,00467 ,00169 ,00186 ,00200 ,00212 ,00222 ,00232 ,00240 ,00248 ,00236 ,00263 ,0032% 53,01 ¢
v L,80 ,00179 ,00182 ,00184 ,00187 ,00189 ,00§91 ,00211 ,00227 ,00240 ,00232 ,00263 ,00273 ,00282 ,00293 ,00299 ,00365 56,55 ¢
» .83 ,00201 ,00204 ,00206 ,00209 ,00212 ,00213 ,00237 ,00235 ,00273 ,00284 ,00296 ,00308 ,00318 ,00328 ,00337 ,00412 60,08
* .90  ,00223 ,00227 ,00230 ,00233 ,00236 ,00239 ,00263 ,00285 ,00303 ,00318 ,00332 ,00345 ,00356 ,00367 ,00378 ,0046} 63,62 »
* .00  ,00247 ,00251 00255 ,002%8 ,00262 ,00265 ,002094 ,00317 ,00338 ,00354 ,00369 ,00383 ,00397 ,00409 ,00421 ,00514 67,13 ¢
* 1,00 L,00272 ,00276 ,00281% ,00285 ,00289 ,00292 ,00325 ,00350 ,00372 ,00391 ,00409 ,00424 ,00439 ,00453 ,00466 ,00569 70,69 #
* §,05 ,00298 ,00303 ,00308 ,00332 ,00317 ,00321 ,00357 ,00386 ,00410 ,00431 ,00450 ,00467 ,00484 ,00499 ,005{3 ,00627 74,82 ¢
% 1,10  ,00325 00331 ,00338 ,00341 ,00346 ,00351 ,0039% ,00422 ,00449 ,00472 ,00483 ,00513 ,00530 ,00347 ,00%63 ,00688 77,75 »
® 1,45 ° ,00354 ,00360 ,00366 ,00371 ,00377 ,00382 ,00426 ,00463 ,00450 ,003316 ,00539 ,00560 ,00379 ,00597 ,00815 ,00732 81,29 »
* 1,20 ,00383 ,00390 ,00397 ,00403 ,00409 ,00415 ,00463 00501 ,00533 ,00561 ,00586 ,00609 00830 ,00650 00669 ,00818 84,82 »
* 1,25  ,00414 ,00422 ,00429 ,00436 ,00442 ,00448 ,00501 ,005643 ,00577 ,00608 ,00635 ,00660 ,00683 ,00705 ,00725 ,00888 88,36 ¢
* 1,30 ,00448 ,00434 ,00462 ,00469 ,00477 ,00484 ,00541 ,00886 ,00624 ,00657 ,00687 00714 00739 ,00762 ,00784 00960 91,89 ¢
v 1,35 400478 ,00488 ,00466 ,00505 ,00812 400520 ,00583 ,000631 ,00672 ,00708 ,00740 ,00769 ,00796 ,00822 ,00845 ,03035 95,43 ¢
v 1,40 ,00513 ,00523 ,00532 ,0054% ,00550 ,00558 ,00825 ,00678 00722 ,00761 ,00795 ,00827 ,00836 ,00883 ,00909 ,0111d 98,08 «
® 1,45  ,00343 ,00539 ,00569 ,00879 ,005B8 L0039 ,00670 00727 ,00774 ,00815 ,00833 ,00886 ,00018 ,00047 ,00974 ,01194 102,49 »
% 1,50 ,00583 ,00596 ,00807 00618 ,00628 00637 ,00716 ,00777 ,00828 ,00872 ,00912 ,00948 ,00082 ,01013 ,01042 ,01877 106,03 ¢
v 1,85 ,00622 ,00635 ,00647 ,00638 ,00668 ,00879 ,00763 ,00829 ,00883 ,00931 ,00973 ,01012 ,01048 ,01081 01113 ,01363 109,56 »
* 1,60 ,00661 ,00674 ,00687 ,00698 ,0071{ ,00722 ,00832 ,00882 ,00040 ,00091 ,01036 ,01078 ,01416 ,01152 ,01185 ,01452 113,40 »
v 1,60 ,00701 ,00735 ,00729 ,00742 ,00734 ,00766 ,00863 ,D0BI7 ,00999 ,03053 ,01102 ,01146 ,01186 ,01224 ,01260 ,01544 116,63 #
* 1,70 ,00742 ,00757 ,00772 ,00786 ,007989 ,00811 ,00915 ,00994 ,01060 ,01187 ,01169 ,01216 ,01299 ,01299 ,01337 ,08639 120,17 =
* 1,75  ,00784 ,00800 ,00816 ,00831 ,00845 ,00838 ,00068 ,01033 ,01123 ,01184 01238 ,01288 01334 ,01377 ,01417 04737 123,70 ¢
¢« 1,80 ,00827 ,00845 ,0086% ,00877 ,00892 ,00906 ,0380R83 ,01113 ,01167 ,01262 ,01309 01362 ,01441 01456 ,01499 ,01837 127,23 »
» 1,85 00872 ,00890 ,00908 ,00925 ,00941 ,00956 ,01080 ,01175 ,01253 ,01321 ,0138) ,01438 ,01490 01537 01583 ,01941 130,77 »
* 1,90 ,00917 ,00937 ,00956 ,00974 ,0099%1 ,01007 013138 ,04238 01324 ,08393 ,01458 01517 ,01571 ,01621 ,01669 ,02047 134,30 @
* 1,95 ,00884 ,00983 ,01005 ,01024 ,01042 (01059 ,01198 ,0§303 ,01391 ,01467 ,01338 ,01597 ,01634 03707 ,01738 ,02156 137,84 »
* 2,00 ,01011 ,01034 ,01055 ,01075 ,01094 01112 01259 ,01370 ,01462 ,01543 01634 01678 ,01740 047956 ,01848 02267 141,37 »
* 2,05 L01060 ,01084 ,013107 ,01128 ,01148 ,01167 ,01321 ,01439 ,01536 ,01620 ,01695 ,01764 ,016827 ,01886 ,01942 ,02382 144,01
2,10  ,01310 ,01336 ,01459 ,01185 ,01203 ,04223 ,04388 ,04509 ,016341 ,01688 ,01779 ,01851 ,01917 ,01979 ,02037 ,02499 148,44 »
* 2,15 ,01162 ,01188 ,01213 ,03237 ,04259 ,03280 ,01451 ,01984 ,01688 ,01781 ,01864 ,01939 ,02009 ,02074 02135 02619 151,98 ¢
* 2,20 01214 ,01242 ,01263 ,0129) ,01316 ,01338 ,01518 ,016834 ,01767 ,01864 01951 ,02030 ,0210) ,0217% ,02235 ,02742 153,81 «
* 2,25 L,01267 01297 ,01324 ,01350 01373 ,08398 ,01587 01729 ,01847 ,0194D ,02040 ,02123 ,02199 ,02270 ,02337 ,02868 ° 159,04 @
* 2,30  ,01322 04333 (01382 ,01408 ,01435 ,01459 ,01657 ,01800 ,01829 ,02036 ,0213§ ,02218 ,02208 ,02372 ,02442 ,02997 (62,58 »
e 2,35 ,01378 ,p1410 01441 ,01469 ,014896 ,01322 ,01729 ,03880 ,02013 ,02123 ,02224 ,02313 ,02398 ,02476 ,02549 03128 168,341 «
" 2,40 ,01435 ,01469 ,01501 ,01530 ,015%9 ,01586 ,01802 ,019685 ,02099 ,02216 ,02320 ,02414 ,02301 ,02582 ,QR658 03263 169,63 »
* 2,45  ,01493 01528 ,01562 ,0159) ,01623 ,01651 ,0}877 ,08047 ,02387 ,02308 ,02417 ,02513 ,02606 02690 ,02770 ,03400 173,18 »
« 2,50 ,015%2 ,015689 ,01624 ,01637 ,01688 ,01717 ,01953 ,02130 ,02277 02403 ,02516 ,02618 ,027§3 ,02801 02884 ,03540 176,72 »
* 2,55 ,01612 ,0165% ,01688 ,0§722 ,01754 ,01785 ,02031 ,02216 ,02368 ,02499 ,02617 ,02724 ,02822 ,02014 ,03000 ,03683 580,38 «
* 2,60  L,01673 01744 ,01752 ,08788 ,01822 ,01854 ,02110 ,02302 ,0246) ,02588 ,02720 028331 ,0293) ,03029 ,03118 ,03828 183,78 »
» 2,60 ,01736°,04776 ,01818 ,01855 ,01891 ,01024 ,02191 ,02391 ,02556 ,02698 ,02825 ,02940 03047 ,03146 ,03239 ,03977 187,32 «
* 2,70 ,01800 ,01844 ,01885 ,01924 01961 ,01905 ,0227) ,0248% ,02652 ,02800 ,02932 ,03032 ,03162 03265 ,03362 ,04128 190,85 ¢
* 2,75 ,01864 01911 ,0195¢ ,01994 ,02032 ,0R068 02357 02373 ,02731 02904 ,03041 ,03166 ,03280 ,03387 ,03487 ,04282 104,39
* 2,80 ,01530 ,01078_,02023 ,02065 ,02108 ,02143 ,02443 ,02667 ,0285% ,03010 ,03152 ,03281 ,03400 ,03811 03613 04439 107,02 »
* 2,60 01997 ,02047 ,02094 ,02138 ,02179 ,02218 ,0R530 ,02762 ,02953 ,033118 ,03265 ,03399 ,03522 ,03637 ,03743 04599 201,46 »
® 2,90 ,02085 ,02{18 ,0R0368 ,02211 ,02204 ,02295 ,02618 ,02839 ,03057 ,03228 ,03380 03010 ,03646 03765 03877 047635 204,09 »
® 2,95  ,02135 02189 ,02239 ,02286 ,02331 ,02373 ,02708 02957 ,03163 ,03340 ,03497 ,03641 03773 ,03866 ,04011 04928 208,82 »
* 3,00 02208 ,0226% ,02314 ,02363 ,02409 ,02452 ,02769 ,03038 ,03270 ,03453 ,03646 03768 ,03901 ,04029 ,04148 ,08093 312,06 »
ll't.ltﬂt!tt!ttQt'tttlttl.ttttlttttttttt.'ttttttttl.lltt.t.!t.tt!tQt.Qt!ttt'tttttt'ltqttﬁtt-tttl'lt.‘ttt.'.tt.l.!ll'.tt"t"t....t.
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" DIAMETRY DU COUNDUTO 0= 330, (MM) AREA DA SECAD DO CONDUTU S8 ,0962 M2 []
[T X PYE R P R R PR Y P P R P L L R T P P Y P Y R Y PR Y P R R S L L Y R P P Y P P Y P PR Y P LY P Y R Y PP Y YY) |
eVE (i~ » PERUVA OE CARDBA UNITARIA EN M/n GBS1.K EM MILIMETROS & VAZAD o
I Y 3 R R e L L e L L L L e T T Y Y T F R e N T T T T (L/S) [y
e(M/S) * K$,05 Ks,06 Ke,0? k8,08 K»,09 Ks,40 K8,20 K®,30 K=,40 K8,50 K2,60 Ke,70 K8,80 K8,90 Kei,0. Ke2.,0 N

LR L A R L e L A L L Y L L L L P R L Y P L R A L L Y P R R Y P P L P R Y P L D Y P P P P P R P R LYY P PR PP L Y P L L Y Y LY |

*  L30 «00024 ,0002> ,00025 ,00025 ,00025 ,00025 ,00027 ,00028 ,00050 ,0U031 ,00032 ,00033 ,00034 ,00033 ,00036 ,00043 28,86 «
n L35 .00032 ,00038 ,00033 ,00033 ,00033 ,00034 ,00036 ,00038 ,00040 ,00041 ,00043 ,00044 ,00046 ,00047 ,00048 ,00088 - 33,67 »
*  L40 «00041 ,00042 ,00042 ,00042 ,00043 ,00043 ,00046 ,00049 ,00051 ,00054 ,00056 ,00058 ,00059 ,0006% ,00062 ,00075 38,48
I T +00051 ,00052 ,0005%2 ,00053 ,00023 ,00034 ,00058 ,0006% ,00063 ,00067 ,00070 ,00072 ,00073 00077 ,00079 ,000995 43,30 »
* .50 200062 ,00063 ,00063 ,00004 ,00065 ,00063 ,0007% ,00075 ,00079 ,00Q083 ,00086 ,00089 ,00092 ,00094 ,00097 ,00137 48,11 »
* 5> - ,00074 ,0007d ,00070 L,00077 ,00077 ,L,00678 ,00085 ,00090 ,00095 ,00100 00104 ,00107 ,00111 ,00114 ,00147 ,00141 52,82 »
s ,6C «00087 ,00088 000829 ,00CY0 ,0u0Y] ,00C092 ,00100 ,00107 00113 ,00118 ,L00423 ,00127 ,00131 ,00135 ,00139 ,00168 87,73 »
" ,05 00ICY L00102 L00104 ,00105 ,00106 ,00107 ,00117 ,L0012> ,00132 ,00138 ,00144 ,00149 ,00154 ,00158 ,00163 ,00197 62,54 »
* ,7C WUllo L00117 L00149 L,00120 ,00122 ,00123 ,00135 ,00144 ,00153 ,00160 ,00466 ,008173 ,00478 ,00183 ,00188 ,00229 67,35 »
LY A~ +00132 ,00134 L00155 00137 ,0Q0139 ,00140 ,00154 ,00165 ,Q0175 L00183 ,00191 ,00898 ,00204 ,00210 ,00216 ,00262 72,16
e« 80 200149 ,00151 L00153 00155 ,00157 ,C0159 ,00174 ,00187 ,00198 ,00208 ,00217 ,00225 ,00232 ,00239 ,00246 ,00298 76,97 »
* L85 W 00167 ,G6016y L,00171 ,¢0174 ,00176 ,290178 ,00196 ,00211 ,00223 ,00234 ,00244 ,00253 ,00262 ,00269 ,00277 ,00336 81,78 o
*  ,40 +0U183 ,00188 L,9014%1 ,001vs ,00196 ,00198 ,00219 00235 L00250 ,00262 00273 ,00283 ,00293 ,00302 00310 ,00377 86,59 ¢
& L,U5 W00G203 400200 ,0021% ,00214 ,00217 00220 ,00243 ,00262 ,00278 ,0029% ,00304 ,0031> ,n0326 ,00336 ,00345 ,00420 91,40 ¢
. 1,00 « 002 400229 ,00233 ,00236 ,0023% ,00242 ,00269 ,00288 ,00307 ,00322 ,00336 ,00349 ,00361 ,00372 ,00382 ,00485 96,21 »
* 1,00 W00248 (00252 ,0U2hYH L,0UZ2DY L,00268 ,00266 ,0029% 00318 ,00338 ,00355 ,00370 00584 00397 ,00410 ,00421 ,00512 101,02 »
t 1,10 00270 ,00275 ,0027% ,00263 ,00287 ,0029% ,00323 ,00349 ,00370 ,00389 ,00406 ,00421 ,N043I6 ,00449 ,00462 ,00562 105,83 »
* 1,10 WOU254 L0029y (V0304 00308 ,003813 ,00317 ,NNIB2 ,003880 ,00404 00425 ,00443 00460 ,00476 ,0049f ,00504 ,00614 110,64 »
s 1,20 2CUSIE L0324 00329 00834 (00339 ,00844 ,00383 ,00414 ,00439 ,00462 ,00482 ,00503 ,00518 ,00534 ,00549 ,00668 115,45 »
" 1,29 eD0344 L0020 L003HE 00001 L0U307 00872 ,0041H ,00448 ,00476 ,00501 ,00523 ,00543 ,00562 ,00579% ,0059% ,00725 120,26 »
* 1,80 S00S7C L00377 .008BY L0U3J0 L003¥d ,00401 ,00448 ,00484 ,00515 ,0U%41 00965 ,00587 ,00607 ,00626 ,00644 ,00784 125,07 =
LI W) 20094 L00402 400412 L0041y ,0u423 ,u043y ,00482 ,00521 ,0GU554 ,00583 ,00609 ,00633 ,00654 ,00675 ,00694 ,00845 129,89 »
* 1,40 L0426 ,00434 ,00442 900449 ,00456 ,00462 ,00517 ,00560 20596 400627 L0065 ,00680 400703 ,00725 ,00746 ,00909 134,70 »
* 1,40 200450 ,N0404 ,10472 ,00480 ,0048B8 ,00495 ,00934 ,00600 ,00038 ,00872 ,00702 ,0072¥ ,007%4 ,00778 ,00800 ,0097% 139,51 »
*r 1,50 04 2N0495 L00994 005138 ,00%21 00528 ,00992 00641 ,00683 ,00718 ,007%0 L,00780 ,00807 ,00832 ,0085% ,01043 144,32 «
s 1,50 2 00UD17 L00527 00587 ,00546 ,00553 ,0058) ,00631 ,00684 ,00728 ,00767 ,00801 ,00832 ,0086% ,00888 ,00013 ,01114 149,43 »
*« 1,60 .,00549 ,00560 00570 ,00580 ,005¥0 ,00898 ,00672 ,00728 ,00775 ,008346 ,00833 ,00886 ,00917 ,00946 ,00973 ,01186 183,94 ¢
* 1,t5 JUUSBZ LU0994 00503 00616 00626 00635 ,00714 ,00774 00024 ,00868 ,00907 ,00942 ,00975 ,01005 ,01034 ,01262 158,75 »
* 1,70 JU0010 L0002y ,00641 ,006%2 ,00663 ,000673 ,0075? ,00821 ,0UB74 ,00921 ,00962 ,01000 ,0103% ,01067 ,01097 ,01339 163,56 »
» 1,75 LL0B%L J0006D ,00677 ,00689 ,00701 ,00712 ,00801 ,00869 ,00926 ,009735 ,01019 ,01059 ,01096 ,01330 ,01163 ,014%9 168,37 »
* 1,8¢ oCULEZ L00702 ,0071> 00728 ,00740 ,0075%2 ,00847 ,00919 ,0097S L,03031 ,01078 ,01120 01158 ,01196 ,01230 ,0ib0} 173,18 »
* 1,6% 200724 ,0073Y ,00754 Y0707 ,00780 ,00793 ,00893 ,00970 ,01034 ,01089 ,013138 ,01183 ,01224 ,01263 ,01299 ,0158% 177,99 =
. 1,50 JQUZE2 L0077¢ 007494 00808 00322 L0¢0BIY ,0094% ,Q1022 ,010%0 ,01148 ,01200 ,01247 ,0128% 01331 ,01370 01672 182,80 «»
* 1,80 LUUB0L1 L00814 ,00834 ,00850 ,00864 00873 ,00991 ,01G76 ,01147 ,01209 ,01263 ,01313 ,01359 ,01402 ,01442 04761 187,61 =
* 2,00 «C0841 L0085y 00876 ,008Y2 ,00908 00922 01041 01131 401200 01271 01329 ,01381 ,01429 ,01475 01517 ,01852 192,42 «
* 2,00 2CUBBY L00901 L00919 00936 ,00952 00968 ,0109) ,01188 ,01267 ,01335 ,0139% ,0145% ,01%01 ,01%549 ,01593 ,01945 197,23 »
w 2,10 LNLY23 L00V43 00962 ,(GUYS] ,00998 ,01014 ,01146 01246 01329 ,01400 ,01464 ,01522 ,01575 ,01625 ,01672 ,02041 202,04 »
» 2,15 LOUYED (U0¥E/7 L01007 01026 ,01044 ,01C6)1 ,01200 01305 01392 ,01467 ,01534 ,01595 ,0165) ,01703 ,01752 ,02140 206,86 »
s 2,20 L,U1009 01032 ,0105%3 ,01073 ,01092 ,01110 ,01296 ,01866 01457 ,01536 ,01606 ,0166% ,01728 ,01783 ,01834 ,02240 211,67 »
* 2,25 2U10SS LLiuZ7 01100 ,01121 01141 01150 01318 ,01428 ,01%23 ,016006 ,01679 ,01746 ,01807 ,01864 ,01918 ,02343 216,48
. 2,30 01099 L,01124 ,01147 ,01170 ,01190 ,01410 ,03137% ,014%2 ,010¥1 ,01677 ,01754. ,03824 ,01888 ,01948 ,02004 ,02448 221,29 ¢
* 2,39 SU114D J01171 L011N6 (G121 ,u1241 01262 ,01430 01557 ,01661 ,01751 ,0183% ,01904 ,01971 ,02033 ,02092 ,02355 226,10
* 2,40 01192 ,01220 ,01246 ,0127( ,01293 ,01315 ,01491 ,01623 ,01731 ,01825 ,01909 ,01985 ,0205% ,02120 ,02182 ,02665 230,91 ¢
% 2,485 201¢40 01276 L1297 ,01322 ,01346 013869 ,01558 ,01690 01804 (01902 ,0198Y ,02068 ,02141 ,0220¢ ,02273 ,02777 235,72
s 2,50 o 01290 ,01320 ,01d48 ,U1375 ,01400 ,uvid424 ,01618 01759 ,01878 ,01980 402071 ,02153 ,02229 ,02300 ,02367 ,02891% 240,53 »
* 2,52 WC1040 L1072 ,01401 ,01429 ,01455 ,01480 ,031680 01830 ,019Y53 ,02059 ,0215%4 ,02240 ,02319 ,02393 ,02462 ,03008 245,34 »
* 2,60 L01361 ,01424 ,01455 ,01484 ,01511 ,01537 ,01746 01901 ,02030 ,023140 ,02239Y ,02328 ,02410 ,02487 ,02559 ,03127 250,13 «
* 2,05 21443 Lu1477 L015310 ,015480 ,01569 ,01596 ,21818 01975 ,02108 ,0222% ,0232d ,02418 ,02504 ,02583 ,02658 ,03248 254,96 »
" 2,70 SC1456 L01532 01585 ,01597 016827 ,01655 ,01881 ,N2049Y ,02168 ,02307 ,02413 ,02510 ,02549 ,02681 ,02759 ,03372 289,77 =
« 2,7% L01549 ,01587 ,01622 ,01635 01686 01715 ,01950 ,0212% ,022b6Y ,02398 ,02503 ,020603 ,02095 ,02781 ,02862 ,03497 264,58 »
*» 2,80 ,01004 ,01044 ,016560 ,01714 ,01746 01777 ,02021 ,02202 ,02351 ,L02480 ,02595 ,02698 ,02794 ,02883 ,02967 ,03626 268,39 =
e 2,8d 01060 ,01701 01739 ,01774 ,0180U8 01840 ,02093 ,02281 ,0243p L0236y ,02688 ,02795 02894 ,02987 ,03073 ,03756 274,20 »
» 2,90 01717 ,0179% 01799 ,01830 L01870 ,01908 ,02166 ,02361 ,02521 ,0205y ,02782 ,02894 ,02996 ,03092 ,03182 ,03889 279,01 =
® 2,95 «017748 ,01bib 01659 01838 ,01934 ,01968 ,02240 ,ueddr ,0ZnLB ,02751 ,02879 ,02994 ,033100 ,03199 ,03292 ,04024 283,82
* 3,00 01833 L,01879 01921 ,01961 ,01998 ,02034 ,02316 ,02%25 ,02b6Y7 ,02845 L,02977 ,03096 ,03206 ,03308 ,03404 04161 288,64 «
ARR R R R AN B P P e A R A AN R AR R R AN AR R AN R AR R R AR R AT A AN A AN SRR A AN AR R AN A AN AN AR AN AN A RN AT R ARA AR R AR AN RN RN AN N AR A AN AN R RN AN A AR RARAARRANANRARARARARD
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. . DlamETRO vl CuNRuTL Ds 400, (MM) Akt A (A SECADO 00 CONDUTU s= 1257 M2 L)
[ LE TR Y Y N R T L R Y L e LR R PR L L L L P R R A Y P L P L L R P P L L P S R R P L R R S R S L L L ] ]
wYELO= « PERUuUAa DE CARGA UNTTARKTA EM M/m OBS: X EM MILIMETROS * VAZAD »
LB Y Yvl R R L LT L R R e L R Ll Ll L e L L T T TP T T R { WA N
e(M/S) * KB,09 KE, 00 K35,07 K&, 08 Kz, 09 K3,10 K®,20 K&, 50 Ke&,40 KrE,50 Ke,00 Ks,70 Ko 80 KEB,50 Ks1,0 K=s2,0 » "
[ LT PR R T N e e e L Y R Y Y PP L Y P Y P R Y Y Y P T Y Y Y P P P P P PSR R Y Y P PN L L LN ]
* 30 ,00021 ,00021 ,06021 006021 ,00021 ,00021 ,00023 ,00024 ,00025 ,00026 ,00027 ,00028 ,00029 ,00029 ,00030 ,000306 37.70 »

LI 3.} «GGU27 ,0002b 00028 ,00028 ,00028 00029 ,00030 00082 L0LU0I4 ,0003d 00036 00037 ,00039 ,00040 ,00041 ,00049 43,98 »
*  L40 s00LID L0003D L0006 LU0030 400036 ,000637 ,00039 ,00042 ,00044 ,0004d ,00047 ,00049 00050 ,00081 ,00053 ,00063 50,27 »
* ,4b L,0U044 ,UGUaAa ,00U44 ,00045 ,00045 L,00048 ,00049 ,00052 ,00055 ,00057 ,00059 00061 ,00063 ,00065 00066 ,00080 56,55 »
L ¥ 200088 L00058 ,u00%4 ,L0UDY 00055 ,00056 sVU000 L00064 400007 L0007y ,0007& L,00079% ,00078 ,00080 ,00082 ,00098 62,83 »
* 5> «000638 L,00004 L,000NE L0006D 00066 400066 00072 00077 00081 ,0UOB4 ,00088 ,00091 ,00093 ,00096 ,00099 ,00119 69,12 »
LI A «00074 L0GO7H 00072 ,0uG’7 L0U0/7 ,00078 00085 00091 (00096 ,00100 ,00104 003108 ,0011% ,00114 ,00117 ,0014} 75,40 »
L bd «0UCBO L0U0B7 JNGDEB L,0008Y ,00080 40009% ,0uQY9 ,0010b6 ,00112 ,00147 ,00122 ,003126 00130 L,00134 ,00137 ,00166 81,68 »
 L790 »0009% L0G6106G L0010l L00102 L,00104 ,00108 ,00114 ,00122 L,00129 ,0013d ,00141 ,00146 ,0U450 ,00155 00159 ,00192 87,96 «
LI - «00112 ,00114 L0011% ,00117 ,00116 L00119 ,00131 ,00140 00148 ,0015> ,00161 ,00167 ,00172 ,00177 ,00482 ,00220 94,25
. GBU W0G127 00128 00130 00132 ,00U133 (00135 ,00148 00159 (00168 00170 L,N0188 ,00190 ,00196 ,00202 ,00207 00250 100,53 »
L85 «00142 ,00144 ,U0146 ,00148 00150 L,00151 ,001686 00179 ,00189 ,00198 ,0Q206 00214 ,00221 ,00227 ,00233 ,00282 106,81 »
LIS 1) «00158 ,0016¢ ,001he L001BD 00107 ,001l6y ,00188 ,00200 400211 (00222 ,00231 ,00239 ,00247 ,00255 ,00261 ,00317 113,10 »
95 «00175 ,00177 00180 ,00182 00185 (00187 00206 ,00222 40U285 ,00247 ,00257 ,00266 QU275 00283 ,0029) ,00353 119,38 «
s 1,00 200182 ,0019D ,unive ,00201 ,00204 L00208 00228 L0024% 00260 ,00273 ,00284 ,00295 ,00305 ,00314 ,00322 ,00390 125,66 «
* 1,00 JUGZ1L L0021a ,00217 L,00221 ,0U224 (D0226 00251 L,00270 ,DU286 (00300 L0033 ,0032% ,00335 ,00346 ,00355 ,00430 131,95 »
. 1,10 200230 00294 ,00248 ,0024) 00244 ,00247 00274 00286 00313 ,0032Y ,0034s3 ,N03S56 L,00368 ,00379 ,00389 ,00472 138,23 »
v 1,15 v 00250 L00254 ,002%8 ,00262 ,00206 ,002/Q ,0U299 ,00323 ,00342 ,00459 ,00373 ,00389° ,00402 ,00414 ,00423 ,00516 144,58 »
« 1,20 #0071 ,00276 L,G0ZR0 L0028 00209 (00292 00325 00851 ,00372 ,00391 ,00408 ,00423 ,00437 ,00450 ,00463 ,00561 150,80 «
* 1,20 0002938 L,002y0 L003803 L,00308 003812 (00316 60352 ,0U0380 ,00403 ,00424 ,00442 ,00459 ,00474 ,00488 ,00502 ,0060% 157,08 ¢
* 1,30 0016 003821 L00326 004832 400336 00441 ,00380 ,00410 ,QU436 ,L,004adB ,00478 ,00496 ,00512 ,00528 ,00543 ,00659 163,36
v 1,35 100339 ,00345 ,00351 ,00356 ,00362 ,00867 ,00409 ,00442 ,00469 00493 ,0051d 00534 00552 ,00569 ,00585 ,00710 169,63 «
* 1,40 «00363 00370 L,0037b ,L,00382 L0088 ,00393 ,00439 L00475 ,00504 L00530 ,00553 ,00574 ,00594 ,00612 ,00629 ,00764 175,93 ¢
. {,4> s 00388 ,00495 ,00402 ,00409 ,00415 «00421 +00470 ,00009 ,00541 00508 L0098 L,00016 4006837 ,00656 ,00674 ,00619 182,21 »
* 1,50 ,00414 ,00422 ,00429 ,00436 ,00443 00449 ,00503 ,00%544 ,00578 ,00600 ,00634 ,000659 ,00681 ,00702 ,00721 ,00876 188,50 =
» 1,55 «00440 ,0044y 00457 ,0046> ,00472 ,00479 ,00536 ,00580 ,00617 ,00064Y 00677 ,00708 00727 ,00749 ,00770 ,00935 164,78 »
w 1,60 +L0468 L0047/ ,00480 00494 ,00502 ,00509 ,00570 ,00617 ,006b7 ,006%1 ,0072} ,Q074Y9 00774 ,00798 ,00820 ,00997 201,06 »
w 1,65 «0G4YD 00500 L0093 ,00924 ,00532 ,L,00340 ,L,U0606 ,00656 ,0009YB L,00734 ,007606 ,00796 ,00823 ,00848 ,00872 ,01060 207,35 »
* 1,70 JUUB25 005306 00546 ,00555 00564 ,00872 00642 ,00696 ,0u?40 ,0077% ,00813 ,0084b ,00873 ,00900 ,00925 ,01325 213,63 ¢
® 1,7% 200955 00566 ,00377 ,00587 ,00590 00005 ,00680 ,00737 ,00784°,00825 ,0086) ,00893 ,00925 ,00954 ,00980 ,01192 219,01 »
v 1,80 200586 ,00598 ,00609 ,00620 400630 ,00638 ,00749 ,00779 ,00829 ,00872 ,00911 ,00946 00979 ,0100Y9 ,01037 ,01261 226,20 »
» 1,85 «00617 ,00630 ,00042 00653 ,00664 ,00574 ,00738 ,00822 ,00875 ,0092¢ ,00962 ,00999 ,01033 ,01065 ,01095 ,0133¢ 232,48 »
* 1,90 « 00649 L,00663 L,0007Hh L0068 00699 400710 ,00799 ,00867 ,00923 ,00971 ,0§014 ,01054 01090 ,01123 ,L04153 ,01404 238,76 «
1,95 «00682 ,00097 ,00710 ,00723 ,00/735 ,00747 ,00841 ,00912 00971 ,03022 ,01068 04109 ,01147 ,01183 ,01216 ,01479 245,04 ¢
n 2,00 »00716 ,00732 ,00746 ,0075Y ,00772 ,00785 ,00884 ,00959 ,03021 ,01075 ,01123 ,01167 ,01207 ,081244 ,01278 ,015%6 251,33 »
* 2,05 40075 L,00767 ,00782 00797 ,00810 ,00823 ,00928 ,01007 01073 ,01429 ,01180 ,0122> ,01268 ,01307 ,01344 ,01634 257,61 »
" 2,10 «00786 ,0080a4 ,00820 ,0083> ,00849 ,00853 ,00973 ,01056 ,011¢25 ,01185 ,08237 ,01286 01330 ,0137% ,01410 ,01713 263,80 »
. 2,15 200828 ,00841 ,00858 00874 ,00889 ,00903 ,01019 ,01107 -,01179 01241 ,01287 ,01347 ,01394 ,01437 ,01477 ,01797 270,18 #
" 2,20 «00860 ,0087Y ,00897 ,00913 ,00929 ,00944 ,01066 ,01158 ,01234 ,01299 ,01357 ,01410 ,0145% ,01504 ,01547 ,01882 276,46 »
» 2,25 JO0UBOB 00918 ,00936 ,0095%4 00971 (009H7 ,01115 ,01211 ,01290 ,01358 ,01419 ,08475 ,01520 .01573..01618 01968 282,74 »
. 2,30 +00¥36 L00857 ,00977 ,00996 ,01018 ,01030 ,01164 ,0126> ,01347 ,01419 ,Q1488 ,01541 ,01594 ,01644 ,01690 ,02056 289,03 »
* 2,3> +00976 ,00¥98 ,01019 ,01038 ,01056 ,01074 01214 ,01319 ,01406 ,01481 ,01548 L1608 ,01664 ,01715 ,01764 02146 293,31 »
" 2,40 «01016 ,01039 ,01061 01081 ,01101 ,01119 ,01266 ,01376 ,01466 ,01544 ,01614 ,01677 «01735 ,01789 ,01840 ,02239 301,59 »
» 2,45 - ,01057 ,01081 ,01104 01125 ,01146 ,0116%5 ,01318 ,01433 ,01527 ,01609 ,0168f ,01747 ,01808 ,01864 ,01917 ,02333 307,88
* 2,50 +0109$ ,01125 01148 ,01171 01192 ,01212 ,01372.,01494 ,01590 ,01675 ,01750 ,03819 01882 ,01941 ,01996 ,02429 314,16 »
" 2,5 201142 ,01168 ,01193 ,031216 ,01238 ,01259 ,01426 ;01551 .,01654 ,01742 ,01821 ,01892 ,01958 ,02019 ,02076 ,02527 320,44 »
. 2,60 011383 ,01218 ,01239 ,031263 ,01286 ,01308 ,01482 ,01612 ,01719 ,01811 ,01892 ,01967 ,02035 ,02098 ,02{58 ,02627 326,73
* 2,63 201230 ,01259 ,012R86 01311 ,013385 ,0135%8 ,01539 ,01674 ,01785 ,01881 ,019686 ,02043 ,02134 ,02180 ,0224) ,02728 333,01 »
.« 2,70 01275 01305 ,G1333 ,01360 ,01384 ,01408 ,01397 ,01737 ,01852 ,01952 ,02040 ,02120 ,02194 ,02262 ,02327 ,02832 339,29 ¢«
v 2,75 «01521 ,013%2 ,01381 ,01409 ,01435 ,01459 ,01656 ,01801 ,01921 ,02024 ,02116 ,02199 ,022768 ,02347 ,02413 ,02938 345,58 »
¢« 2,80 s 01967 ,01400 01431 ,01459 ,014868 L,01512 ,01716 01867 ,01991 02098 ,02193 ,02278 ,02359 ,02432 ,02502 ,03043 351,86 »
* 2,83 «0141% 01449 ,0148]1 01510 ,01539 01965 01777 ,01934 02062 ,02173 ,02272 ,02361 ,0244) ,02520 ,02392 ,03155 358,34 »
. 2,80 401463 ,01499 ,01532 ,01563 ,01892 ,01619 ,01839 ,020081 ,02135 ,02250 ,02332 ,02444 ,02530 ,02809 ,02683 03267 364,43 ¢
« 2,95 01512 0154y ,01%83 ,01616 ,01646 ,01674 ,01902 02070 ,02209 ,02328 ,02433 ,02529 ,02617 ,02699 ,02776 ,03380 370,7% ¢
* 3,00 001962 ,01600 ,01636 ,01669 ,01701 01730 ,01966 ,02141 ,02284 ,02407 ,02516 ,026345 ,02706 ,02791 ,02871 ,03495 376,99 o
ttttttt!tlttltttittttt‘tttttttttt.ttil..Q-tt.'t'llttt.i.t!'!!t.l"Qﬂtt.'.ti.l'tt.t.!tt..t'ti!tﬁtt'...t.illlt'....l.'ﬁit.".t't"l.'
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. VD1AMETRO DO CONDUTO Ds 450, (MM) AREA UA SECAD vO CUNDUTU ST 1590 M2 «
[ E LT T R Y Y Y L P Y P R Y Y Y R R Y P P P R Y R LY R L R e L L L R N e Y Y R LT T LY Y )
aYELQO= « PERUA UE CAaRGA UNTTAKILAE EM uzn Cuss & kM MILIMETKGS * VALAQ e
lCIDAUt"'-----------------------f-------------------------------------°-----------------------0-----°°----------------1-‘ (L/S) »
W(M/S) * KB,0D KB, 006 K8,07 K=,08 KS,09 As,10 K®,20 K3, 30 K8,40 X8 >3 K=z,60 K8,70 KE, B0 K=2,90° K={,0 K82,0 = *
L R L R T R T R R P T T T ey P Y Y L Y]
30 +00018 ,00018 ,00048 ,00018 ,00018 ,00039 ,00020 ,0002§ ,00022 ,00022 ,00023 ,00024 00025 ,00025 ,00026 ,0003} 47,71

* L35 0024 00024 ,00024 ,00024 ,00023 ,00025 ,00026 ,00028 ,00029 ,00089 ,00031 ,00032 ,00033 ,00034 ,00035 ,00042 85,67 »
*  ,40 +00030 ,00031 ,00031 ,00033% ,00031 ,00032 ,00034 ,00036 ,00038 ,00039 ,00041 ,00042 00043 00044 ,00045 .,00054 63,62 »
* 45 « 00038 ,00038 ,00039 ,00089 ,00039 ,00040 ,00042 ,00045 ,00047 ,0004Y ,00051 ,00053 ,00054 ,00056 ,00057 ,00068 71,57 »
« ,50 ,00046 ,000486 ,00047 ,00047 ,00048 ,00048 ,00052 ,00055 ,00038 ,00060 ,000863 00063 00067 L,00069 ,00070 ,00084 74,52 «
1 «+00055% ,000%> ,0005¢ ,00056 ,00057 ,00058 ,00062 ,00066 ,00070 (00073 ,00076 ,00078 ,00081 ,00083 ,00085 ,00102 87,47 «
v L60 200064 ,0006> ,00066 ,00066.,00067 ,00068 ,00074 ,00078 ,00083 ,00086 ,0009C ,00093 ,00096 ,00098 ,00101 ,00821% 95,43 =
" ,6d 000078 ,00076 ,00076 ,00077 ,00078 ,00079 ,00086 ,00092 ,0vuY7 ,00101 ,00105 ,00109 ,00812 ,0011> ,00118 ,00142 103,38 »
" W70 200086 ,00087 00088 ,0008Y ,00090 00091 ,00099 ,00106 ,00112 ,00117 ,00121 ,00126 ,0u330 L,00133 ,00137 ,00165 111,39 »
" 75 00097 ,0009% ,00100 ,00101 ,00102 ,00103 ,00113 ,0082) ,00128 ,0U1d4 ,00139 ,00144 ,00149 ,00153 ,00157 ,0018Y 11y,28 «
* LBV «008110 ,00111 ,00113 00114 ,00116 LU0117 ,0U0128 L0017 ,00145 ,00152 ,00156 ,00164 ,00169 ,001724 ,001/8 ,00215 127,23 »
*  ,85 00123 ,0012% ,00127 ,00128 ,00130 ,0013%1 ,00144 ,00154 ,00163 ,00171 ,00178 ,00184 00190 ,00196 ,00208 ,00242 135,19 »
« .80 +00137 ,L0013% ,00141 ,001439 ,00145 ,00146 ,00161 L00173 ,00i83 ,00191 ,00199 00206 ,00213 ,00219 ,0022% ,00272 143,14 «
« .95 00152 ,001%4 ,00156 ,00158 00160 ,00162 ,00179 ,00192 ,00208 ,00218 ,00222 ,00230 ,00237 ,00244 ,00251 ,v0302 151,09 »
* 4,00 200167 ,00870 ,00172 00174 ,00377 ,00179 ,00197 ,00212 ,00225 ,00235 ,00245 ,00254 ,00262 ,00270 ,00277 ,0033% 159,04 »
* 1,05 «001838 ,0018b6 ,00189 00191 ,00194 ,00196 ,00217 00238 ,00247 ,00259 ,00270 ,00280 ,00289 ,00298 ,00306 00369 167,00 =
*» 1,10 200200 ,00203 ,00206 ,00209 ,00212 ,00215 ,00238 ,00255 ,0027% ,00284 ,00296 00307 ,00317 00320 ,U03Iu5 00405 174,95 =
* 1,1  ,00217 ,00221, ,00224 ,00228 ,00231 ,00234 ,00239 ,00279 ,00296 ,00310 ,00323 00335 ,00346 00357 ,00366 ,00443 182,90 »
s 1,20 000236 ,002389 ,00243 ,00247 ,00250 ,00254 ,00281 ,00303 ,0032¢{ L0033/ ,00352 ,00865 ,0U377 ,00388 ,00398 ,004K2 190,85 e
o 1,25 «00254 ,00259 ,00263 ,00267 ,00271 ,00274 ,00305 00829 ,003848 ,00365 ,003481 ,0039% ,00409 ,00421 ,00432 ,00529 198,80 »
« 1,30 200274 ,00279 00283 (00288 ,00292 (00296 ,00329 003395 L,0UI76 Q0399 Q0412 ,00427 ,0G442 ,00455 ,004067 ,00565 206,76 ¢
" 1,39 100294 ,00300 ,00305% ,00309 ,00314 ,00318 ,00358 ,00382 ,P0406 ,00426 ,00444 ,0048] ,00476 ,00490 ,00504 ,00609 214,71 »
* 1,40 200315 ,00821 ,00326 ,00332 ,U0336 ,00341 ,00380 L00410 00436 ,00458 00477 ,00495 ,0Ud32 L00527 ,00541 00655 222,66 »
* 1,42  ,00937 ,00343 ,00349 ,0035% ,00360 ,00363 ,00407 ,00440 ,004AB7 ,00491 ,00512 ,00531 00549 00565 ,00581 00703 230,61 »
*» 1,50 00359 00366 ,L00372 ,0037y ,00384 ,00390 ,00435 00470 ,00499 00525 ,00547 ,00568 ,00587 ,00604 ,00621 00752 238,57 »
* 1,53 L,00383 ,U0390 ,00397 ,00403 ,00409 ,00415 ,00464 ,00502 ,00533 ,50560 ,00584 ,006066 ,0u626 ,00645 ,00663 ,00803 “46,52 »
* 1,6C ,00406 ,00414 ,00422 ,00429 ,00435 ,00442 ,00494 ,005934 00567 00596 ,00622 ,00045 QU667 ,00587 ,00706 00855 256,47 =
¢ 1,65 .00431 ,0043y ,00447 ,00455 ,00462 ,00469 ,00525 ,00567 ,00003 ,00634 00661 ,00086 ,00G209 ,v0731 ,0075% ,00909 262,42 «
x 1,70 «00456 ,00465 ,00474 ,00482 ,00449 ,00496 00556 00602 ,0UB40 L0UBZ2 ,0G702 00726 QU753 00775 ,00797 .00Y65 270,37 #
s 1,75 .,00482 ,00492 00501 ,00509 ,00517 ,00%25 ,00589 00837 ,00677 ,00712 ,00743 ,00771 ,007%7 00821 ,00844 ,0102¢ 276,33 ¢
*» §,80. ,00508 ,0051Y ,00529 ,00538 ,00546 ,005%5 ,00622 ,00674 00716 ,00753 ,0(780 ,00B16 ,00843 ,00869Y ,00893 ,01082 286,28
[ 1,85 ,00536‘,00547 ,oob§7_ « 00567 .00576 ,0058% ,00657 L0071} » 00756 00795 ,00830 ,00861 s0UBY0 00917 ,00943 ,01142 294,29 »
* 1,950, ,00964 00576 ,H0%87 (00597 ,Q0607  ,00616 ,00692 ,0074y 00797 ,00838 ,00875 ,00908 00939 ,00068 00994 ,01205 302,18
* 1,95 00593 ,00605 ,006¢7 ,00628 ,00648 00648 ,00728 ,0078% ,00839 ,00885 ,00921 Lu0Y56 ,0U989 ,01019 ,01047 ,01269 310,14 «
» 2,00 2000622 ,0003% ,00047 ,00659 ,00670 ,00680 ,00763 ,00829 ,0ubb2 ,00928 ,00968 ,01006 ,01040 ,01072 031101 L0333 316,09 »
* 2,05 200652 ,00666 ,00879 ,0069) ,00703 ,00714 ,00803 ,00871 ,00927 L0097 01018 ,01056 ,010¥2 ,01126 ,011587 ,01402 320,04 «
® 2,10 200683 ,0060d ,00741 ,00724 ,00747 ,00748 ,00842 L00913 ,0U%/2 ,01023 ,01068 ,01108 ,01146 ,01181 ,0121d4 ,01471 333,99 »
o 2,15 «00715 .0_0730 «N0744 00758 ,00771 ,00783 ,00882 ,00957 ,01018 ,01071 01119 L01161 ,01201 012388 ,01272 ,01542 341,94 ¢
. 2,20 400747 00763 ,00778 ,00793 ,00806 ,00819 ,00923 ,0100f 01066 ,0112) ,011/71 01246 ,01257 ,01296 ,01332 ,01614 349,90 w
. 2,28 00780 ,00797 ,00813 ,00828 ,00842 00856 00965 ,01047 01114 01173 ,01224 01271 01315 ,01355 ,013893 ,0168Y 357,85 «
* 2,30 00813 ,00831 ,00848 ,00864 ,00879 ,00893 ,01008 ,01098 ,01164 ,C1225 ,0127% ,01328 ,01474 014106 01455 ,01764 365,860 w
. 2,3 +00848 ,00867 ,00884 ,00901 ,00917 ,00931 (01091 (01141 ,01215> (G127% 01380 ,C1o80 401434 01477 ,01519 ,01b642 373,75 «
* 2,40 200883 ,00902 ,0n921 ,00938 ,00955 ,00970 ,01096 ,01190 ,012067 ,01333 ,013%2 ,01440 ,014%5 01541 ,01584¢ ,01921 381,71 w
* 2,45 00918 ,00939 ,00Y59 00977 ,0U9Y4 ,01010 ,01141 ,01239 ,01320 L0136y ,01451 ,015006 ,01558 01605 ,01050 ,02001 36Y,66 =
« 2,50 200955 ,00977 ,00987 ,01016 ,01034 ,01051 ,01188 ,01290 ,01374 ,01486 01510 ,01568 .01622 ,91671 ,01718 ,02084 497,61 »
* 2,58 000992 ,01015 ,01036 ,01056 ,01075 ,01092 ,01235 ,01341 ,01429 ,01%08 ,01571 L,01031 ,01687 ,01738y ,01787 ,0216b 405,56 #
* 2,60 +01030 ,01053 ,01076 ,01096 ,0f116 ,01135 ,01283 ,01394 ,01485 01563 ,01633 ,01696 ,01753 ,01807 ,01858 ,02254 413,51 »
2,65 «01068 ,01093 ,01116 ,01138 ,01158 ,01178 ,01332 ,01448 ,01542 01623 ,01696 ,0)1/61 ,01821 01877 ,01930 ,02341 421,47 o
« 2,70 01107 ,01438 ,011d7 ,01180 ,01201 ,031221 ,01382 ,01502 ,01600 01685 01760 ,01828 ,01890 ,01948 ,02003 ,02430 429,42 =
» 2,75 01147 ,01174 01199 ,03223 ,01245 ,01266 ,01433 ,01558 ,01060 ,01747 ,01825 ,01896 ,01961 ,02021 ,02078 ,02521 437,37 =
" 2,80 01188 ,01216 ,01242 ,01266 ,01290 ,01311 ,01485 ,01614 ,01720 ,01811 01892 ,01965 ,02033 ,02095 ,0215%4 ,02613 445,32 «
» 2,83 001228 ,01258 ,0128% ,01311 ,01333 ,01358 ,01538 ,01672 01762 ,01876 ,01960 ,02036 ,02105 ,02170 ,0223% ,02707 453,28 »
* 2,90 01271 ,01301 ,01330 ,0135%6 ,01381 ,01405 ,01592 ,01731 ,01844 ,01942 ,02029 ,02108 (0218Q ,02247 ,02310 ,02803 461,23 »
" 2,95 001314 ,01345 ,01375 ,01402 ,01428 ,0)1452 ,01647 ,01790 ,01908 ,02009 ,0209Y ,02181 ,02255 ,02325 ,02390 ,02900 469,18 «
" 3,00 201357 ,01390 ,01420 ,01449 ,01476 ,01501 ,01702 ,01331 ,01973 02078 ,02171 ,0225> ,02332 ,02404 ,02471 ,0299y a77.13 «
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L] OIAMETRO DU CUNDUTU D8 500, (MM) i ANEA UA SECAU DO CONDUTL S8 L1963 M2 ..
.--.--..----.---'--.'-.--'---.'--'---"'-.-----".'--'-"--.'-"‘---".------?--'------'-"--..-------'-'------------"-'---.f-'-.--.'
*YELQ= » . PEROUOA OE CAKGA UNITITARILIA EM M/ LOBStE K Er MILIMETROS w VAZAQ »
gy L R L T L e L L LY PP T Y L IR »
e(M/S) & KB,05 Ku,0b6 KB,07 K3,08 K2,09 K3,10 K=,20 K= 30 K®,40 8,50 K=, 60U  K3,70 K3,80 KB8,90 K=1,0 KEZ2,0 * .
I T T L I TN YN N T I I N T I N I O I TN T T O O O T I I O T N o T T L T L Rk L o g g N L T X |
* 30 400016 ,00016 ,00O010 ,00016 ,00016 ,00016 ,00017 ,00018 ,00019 ,00020 ,00020 ,0002] ,6L022 ,00022 ,00023 ,00027 58,90 #

z L35 JOU028 ,0002) ,00021 ,0002) ,00022 ,u0022 ,00023 ,00024 ,00020 ,00027 ,00027 ,920028 ,00029 ,00030 400031 ,00036 68,72 »
*  L,40 .00027 00027 ,00027 ,00027 ,00028 ,00028 00030 ,00032 ,00038 ,00038 000380 00037 ,00038 ,00039 ,00040 ,00047 78,%4 »
®  L4d +00033 ,00034 ,00084 00094 ,00034 ,00035 ,00087 ,00040 ,0004)1 ,00043 ,00045 ,00046 ,00048 ,00049 ,00050 ,00060 88,36 «
e ,50 «00040 ,00041 ,00041 ,00042 ,00042 ,N0042 ,00046 ,00048 ,00051 00088 ,00055 ,00057 ,00058 ,00060 ,00062 ,00074 98,17 ¢
| ST} «00048 L0004 ,00049 ,000%0 ,QU0D0 ,0005% ,0V05% ,00038 ,00001 ,00064 ,000606 ,00068 ,00071 ,00072 ,00074 ,000R9 107,99 =«
s L,60 «00057 L,00057 ,00058 ,00059 ,00059 ,00060 ,00085 L,000069 00072 ,00075 ,00079 ,0008) ,00084 ,00086 .00088 «00106 117,81 o
*  L65 200066 ,00067 ,00067 ,00068 ,00069 ,00069 ,00075 ,00080 00085 ,0008% ,00092. ,00095 ,00098 ,00101 ,00103 ,00124 127,63 »
s ,70 200076 ,00076 ,L0077 ,00078 ,00G679 ,00uLBY ,0UNR7? 00093 ,00098 ,00102 ,00106 00110 ,00113 ,00117 ,00120 ,00144 137 .44 »
s ,75 200086 ,00087 ,00088 ,00089 ,00090 L,00091 ,00099 ,00106 00112 ,00117 ,00122 ,00126 L00130 ,00134 ,00137 00165 147,26 »
s 80 »00097 ,CO098 ,00099 ,00101 ,00102 L00103 00113 L00820 ,00127 (00135 ,001388 ,00143 ,00148 ,00152 ,00156 ,001487 157,08 =
« ,85 «001¢9 ,00110 ,00111 ,00118 ,00114 ,00116 ,00127 ,00136 ,0U143 ,00150 ,001%0 L0016] ,001H7 L0171 00176 ,00211 166,90 »
« ,90 20012% ,00123 ,00124 ,00120 ,00127 ,00129 ,00141 ,00152 ,001060 ,00165 ,00175 ,0018! ,n0137 ,00192 ,00197 ,00237 176,78 »
L I *3-] 200134 ,00136 ,00138 ,00139 ,00141 L0043 ,00157 ,00169 ,00178 ,00187 ,00194 ,00201 ,00208 .00214 00219 ,00264 186,53 ¢
e 1,00 200147 ,00149 ,00152 ,0C154 ,001%6 ,00157 ,00174 ,003180 ,00197 ,00206 ,00215 ,00223 ,00230 ,00236 ,00243 ,0029%2 196,35 »
n 1,00 ,00161 ,00104 ,00166 ,00869 003171 ,00173 ,0019% L,00205 ,00217 00227 ,002387 ,00245 ,0u254 ,00261 ,LUZ2Hb7 ,00322 200,17
s 41,10 200176 ,00179 ,00182 ,00184 00187 00189 ,002U9 00225 ,00238 L0024y 00200 ,00269 ,0027b8 ,00286 ,06283 ,00053 215,98 »
Tt 1,10 200392 ,00195 ,00198 ,00200 ,00203 ,00206 ,00228 ,0024d ,00259 00272 ,00283 ,00294 ,00303 ,v0Q412 ,00320 ,00386 225,80 =
¢« 1,20 .00208 ,00211 ,00214 ,00217 ,00220 00223 ,00247 00266 ,002b2 ,00296 ,00308 ,00320 ,00330 ,N0840 ,00349 ,00420 235,62 #
" 1,2 .00224 ,0022% ,00232 ,0023> ,00238 ,00242 ,00268 00289 ,0uS06 ,00321 00394 ,00346 ,003%8 ,00368 ,00378 ,004506 245,44 »
® 1,30 200242 ,00246 ,00250 ,00253 ,00257 ,00260 ,Q0289 ,00312 ,00330 ,003847 00361 ,00374 ,0U387 ,00398 ,00409 ,00493 2h58,26 »
® 1,39 200259 00264 ,00268 ,00272 ,00276 ,00¢80 ,00311 L00336 L0035 003874 ,0UIBY 00404 ,00417 ,00429 ,G044) ,00532 265,07 »
v 1,40 «00278 ,00283 ,00288 ,002¥2 ,00296 ,00300 ,003834 ,00361 ,00382 ,00401 ,0041b ,00434 ,0ud448 ,00461 ,00474 ,00572 274,89 »
* 1,45 +00297 ,00303 ,00308 ,00312 ,00317 ,00322 ,0u3d8 ,00380 ,0Q0430 ,00430 ,00449% ,00465 ,00480 ,00495 ,005%08 ,00013 284,71 »
* 1,50 20003817 00328 00328 ,003383 ,00338 ,00343 ,00383 ,00413 ,00488 ,004060 ,00480 ,00497 ,00514 ,00529 ,0059%43 ,006506 294,53 «
* 1,55 ' 00337 ,00344 ,00385%0 ,0035>,,00361 ,00366 ,00408 ,0044] ,00408 ,00491 ,00512 L00531 ,00548 ,Q005%65 005380 ,00700 304,34 %
« 1,60 v00358 00365 ,0087% ,00378 ,U0363 ,0038Y ,00434 (QUABY ,0G4¥d 00523 ,00545 ,00566 ,0ub84 006002 00618 ,00746 314,16 »
t 1,60 «OUIBO L00487 00094 ,00401 ,0ud07 L00413 ,00461 00493 00529 ,L,00556 ,00580U L0001 (006621 ,00640 ,00657 ,00799 323,98 =
* 1,70 00402 ,00410 ,00417 ,00424 ,00431 ,00437 ,004H9 ,00%29 ,00061 00590 ,00615 ,0063b6 L0UbdY 00679 ,00697 00842 333,80
* 1,73 «00425 ,004338 ,0044) ,00449 ,0048d0 ,00463 00518 ,00560 ,00594 00625 ,00651 ,00076 ,Ccub98 00719 ,00739 00892 343,61
* 1,80 ,00449 ,00457 ,00465 ,00474 ,004881 ,00488 ,00%47 ,00592 ,000L2Y L,VU600 ,00689 ,0071% ,0uL738 ,00760 ,0078% ,00%44 353,43 »
» 1,85 ,00473 ,00482 ,00491 ,00499 ,0U%07 ,00515 00577 ,00625 00664 ,00697 ,00727 ,00755 ,00780 00508 ,00825 ,00997 003,25 »
w 1,40 J004897 L00507 ,00%17 ,00320 00534 , 00542 ,00608 ,00058 L,uL700 L00735 ,00767 ,0u790 ,0uUB22 ,00847 ,L,00870 ,04091 373,07 =
* 1,95 00523 00533 00943 ,00553 ,00502 ,00571 ,00K40 ,00693 00737 ,00774 ,00808 ,00838 ,0UB0L ,0U892 ,00916 ,01107 382,88 ¢
* 2,00 L0054y ,0056G 00571 ,00581 ,00590 ,00599 ,00673 ,0072y .,00774 ;00814 ,0084y ,u008] ,00911 ,00938 ,00Y64 ,01164 392,70 =
*« 2,05 ,00375 ,00%8/ ,00598 ,0060Y L,00619 ,00629 ,00706 ,00765 ,00813 ,00b5D 00892 ,00926 ,009d6 ,0098d ,01012 ,0§223 402,%2
s 2,10 00002 ,0061> ,00627 ,00638 ,00649 ,00659 ,00743 ,00802 008538 ,00897 ,00936 ,0087)1 ,01005 ,01034 ,01062 ,01284 412,34 «
® 2,10 ,000630 ,00044 ,00b656 ,00668 ,00679 ,00090 00776 00841 ,008Y4 ,00940 ,00981 01016 ,010%2 ,010B3 ,01113 ,0134d 422,15 »
* 2,20 «00659 ,006735 ,000686 ,00698 ,00710 ,00721 ,00812 ,00880 ,00¥35 ,00¥8« 01040 ,01063 ,01101 ,01134 ,01165 ,01409 431,97 »
" 2,2 200888 ,00202 ,00716 L00U730 ,00742 ,00754 Q0849 L0092C ,N0¥78 ,01029 (01073 ,01114 ,0115%% ,01186 ,01218 ,01473 441,79 »
® 2,30 «00717 L0073 ,007a8 ,0076% ,00774 ,00787 ,00886 ,00961 ,010¢2 ,01074 01121 ,01104 L0U1203 ,08239 ,01278 ,01539 451,61 »
® 2,35 «00748 L,00764 ,00779 400794 ,00807 L,008B20 ,00924 ,01002 ,010066 01121 401170 01215 ,012%d ,01¢293 ,01329 ,01607 461,42 #
. 2,40 «00778 ,00796 ,00832 ,00827 ,0084% ,C0855 ,00964 ,01045 01112 L0116y ,01220 01267 L,01309 ,0134% ,01386 ,01b706 471,24
® 2,45 L00810 ,00828 ,00845 ,00861 ,0087k 00890 ,01004 ,01088 L,011%6 ,vi2in ,01271 ,01320. ,01304 ,01400 ,01444 01746 481,06 »
* 2,50 JC0842 ,00861 ,C0B7¥ L,QUBYD 00911 ,00926 01044 01138 ., 012086 ,01266 ,0132¢ ,01374 ,03420 ,01463 ,01503 ,01481(8 ag0, 88 #
& 2,05 00875 00894 ,00¥13 L00930 00947 ,00962 ,01080 401178 01254 ,u1319 ,01377 ,0162Y9 ,01477 01522 ,01564 01891 500,69
a 2,60 . ,00908 00929 ,00948 ,00860 ,00983 00999 ,01128 ,01224 01303 ,01371 ,L01431 ,0148d L0153 ,01582 ,01625 ,01966 510,51 =
* 2,60 «00942 ,00964 ,00984 ,01003 ,01020 ,01037 ,03172 01272 ,01353 ,014¢4 01460 ,01543 ,0159% ,01643 ,01688 ,02042 B20,33 »
s 2,70 «00977 ,00999 ,01020 ,01040 ,01058 ,01076 ,01216 ,01320 ,01405 ,01478 ,01543 ,0100% 01655 ,01706 ,01753 ,02120 530,15 »
" 2,7® 01012 L,01035 ,010%7 ,01077 01097 ,01115 ,01260 ,01368 01457 01533 ,01600 ,01061 ,03737 ,0176% ,01818 ,02199 539,96 «
® 2,80 «01047 ,01072 ,01095 ,01116 ,01136 ,04155 ,01306 ,01418 ,01510 ,01589 016586 ,03722 ,01780 01834 ,01884 ,02280 549,78 =
.« 2,8 201084 01109 ,011335 ,01155 ,01{176 ,01196 ,01353 ,01469 ,01564 ,0f640 01718 ,017384 ,0184d ,01%00 ,019%2 ,02362 559,60 »
. 2,90 JU1121 ,08147 ,08172 01195 ,01237 ,08237 ,01400 01520 ,01619 ,01708 ,01778 ,010v406 ,0190% ,01967 ,02021 ,0244d 569,42 »
s 2,89 «0115Y 01186 ,01212 ,01235 ,01258 ,01279 ,01448 ,01578 ,04675 ,01762 ,01840 ,01940C ,01975 ,02035 ,02091 ,02530 57y,23 »
* 3,00 201197 ,0122% ,01252 ,01277 ,01300 ,01322 ,01497 .01020..0{762 201822 ,019C3 ,0197% ,0204¢ ,02104 ,C2162 ,02617 589,05 ¢
* *
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* NlaMeTRY U CyNiuTd Us 500, (*9) Axt A ;A SeCat DU LODNULTL S8 02376 M2 ]
oo ww. BT Y L AL L Y Y R P Y P R Y Y L R R Y P Y L Y Y Y P R Y P P L P Y Y Yy Y P P Y Y I Y Y Y YN ]
aVELGe « T~ 8 DL C AR VA UNTTAaRKT A EMN m/m Quss K kM MILIMETRUS e VALAD
sClACEtrreevnconcvencanscesrnacannan- R L L L L L Y LAY L)) »
w(M/8S) = KE o009 K8, U0 XK3,07 K8, 0A K2,09 e = 09 Ka, 30 Kz ,4dy «z . 50 K3, 60 rRE,70 KE, 80 KB ,40 ‘lli.O K32 0 # .
L R e R R R R R T R R R R Y L L L LI I L L I NI I I I YT Y L.
«  L,30 «00014 ,00014 ,00014 ,00014 ,00014 ,0CCLS ,00N1D 00016 ,00017 ,00017 ,00018 ,00089 ,0CCYY 00020 ,00020 00024 71,27 »
1] «CCULIY L0001¥ 200219 00019 00019 ,LuC019 ,D0ULL (000LZ L,0uuZ2d 4000ed ,00024 ,0002b 00026 ,00020 ,000¢7 ,00032 B3,15

L] *
« L40 « 00024 ,00024 ,00024 00024 ,00025 ,N002% 00027 L,09028 ,00029 ,00631 L,0003¢ ,00033 ,00033 ,00034 ,00035 ,00042 95,03 «»
L4 00030 ,000380 ,00030 ,00030 ,00081 (00031 L0UDIS LUUGIDd LOULY/ LOUUILE L,00040 ,0004)1 ,0UD4ER2 ,00043 ,00044 ,00053 106,91 ¢
o350 «0C036 L00030 L,00087 ,00037 ,N0037 L,06038 00041 00049 ,00604S ,0uud’ ,00045 L,00050 00082 ,00053 ,00055% 00065 118,79 »
* .5 200043 ,00043 ,00044 ,N0V44 ,0U0N45 ,0004% ,00049 L00052 ,QUI94 00087 ,00059 ,00061 ,0U063 00064 ,00066 ,00079 130467 »
«  Gbu «0UGS1 00051 ,00082 ,000%2 ,00053 L,00053 ,0009%8 ,03061 ,G0UB4 L0UQG7 L,0Q070G ,0Q072 ,QuO74 ,00076 ,00078 ,00094a 142,55 «
T ¥ «00059 L00059 ,00060 LIN091 LJVGBL (N0CK2 ,0UNHT 30072 ,000975 ,0Q07Y ,000682 00084 ,A0087 L,00089 ,00092 ,00110 154,45
o ,7C +O00UB7 L00068 ,00069 ,00070 ,00070 (0CG07)1 02078 (0C0BS ,ulGls? ,00N91 ,00094 ,00098 ,00101 NO103 ,00106 L0127 166,81 »
* 7> 2000727 ,00078 L0007y ,0007Y ,02040 ,CO008)1 ,000d9 L,0009d ,CulvC ,00104 ,00108 L,00112 L,0Ul1d L,00119 ,00122 ,00146 178,19 »
LI .1V «OVURG (00088 (0000Y 00090 ,J0091 ,00092 ,00100 (00107 Leulld L0V11% 00123 L00127 L,0ul3! (00135 ,00838 L00160 190,07 »
* L85 «00UB7 L0009 L00JI¥Y LuNIOL (JV102 w0103 ,00813 ,L,G0121 L,uul27 ,00139 L,00138 00143 ,00148 ,00152 ,00156 ,00187 201,95 »#
»  L,9C «001CE 00109 40041t (00112 (Vulld (60115 ,06120 400135 ,0014d? L0914y L0015 00160 ,0u16d ,0017C L0ulZbH L0L0210 213,82 »
*  L,95 200119 00121 ,00123 ,Gui24 ,00126 L00127 ,0014C ,00330 ,0Ul154 00160 400172 00179 ,00i84 ,00189 ,00194 00233 225,70 »
e 1,00 fU018Y L00133 L0019 L00137 001489 0h18u ,0uUldh LLOlon L,0UL25 L0vibd L0Ul¥]l L,00198 L,0U208 ,00210 ,00215 ,00258 237 .58 »
n 1,00 - LLul4d 00140 ,N0f48 ,00150 ,0D0152 ,0G1%4 ,0G170 ,00182 ,00193 ,00202 ,00280 D0218 ,0022b ,00231 ,00287 ,00285 249,46 »
s 1,10 200137 L0016V 00152 LUULI0A (001IBE LUCLSR [ 0CIHA ,CUZ2UU 4NUZLL (00221 ,00230 00239 ,N0246 (00253 ,00260 L,003312 261,34 »
* 1,10 W00171 ,00174 (00176 L,00179 ,001b1 ,70188 ,002ud (00218 ,00231 00242 ,00252 ,0026% 00269 ,L0277 ,00284 ,00341 273,22 »
w 1,20 sU01EY (00188 (20191 ,00194 00197 ,N0199 ,00220 ,Q0237 00201 ,00263 ,00274 ,00284 ,0U293 G030} ,0030Y ,00372 285,10 =
* 1,20 200200 ,00204 ,00207 L00210 ,NU213 ,0N215 ,00239 ,0U2%/7 ,00272 ,002BD ,00297 ,003807 ,00317 00327 ,00335 ,00408 ¢96,98 »
* 1,30 20210 400218 002238 ,00226 00229 ,00232 ,00258 L,00277 ,0UZ94 00308 00321 00932 ,0UIAI LLOIBS ,00302 00430 3¢8,86
* 1,35 W CL232 ,00286 ,00238 00248 00246 L0025 00277 00299 10316 00332 ,00340 ,00358 00370 400381 ,00391 00470 320,74 »
* 1,40 J00248 ,002%2 ,0025%7 ,00251 ,00204 ,00268 QU298 00321 ,0ud40 LGU3H7 00371 00385 L00397 ,0040Y ,00420 L00305 332,62 »
* 1,40 ,00265 060270 ,00278 ,00279 ,00243 ,0028) 00319 00344 ,00304 ,00382 ,0039%8 ,00413 ,00426 00439 ,0045%0 ,00542 344,50 ¢
* 1,50 WOUZET LG028B 400259 L00gY7 L0UJIU2 L6808 (003841 (UN3H7 ,0U3SY0 400409 ,0042h ,00442 ,0v4adb6 LU04b6Y ,00482 ,00580 350,38
® 1,5 Wy ODIUY LU0ID7 L0NYI2 L00317 LUGSey 00326 ,0GIBY L,0UIY2 ,0081b ,00a30 ,0045% ,0047) ,0u487 L0050)1 ,00%314 ,00619 366,25 ¢
* 1,60 WGN3Z20 00320 (00381 L00337 L,02342 ,009487 00887 00417 ,00A48 L00A65 ,004b4 00502 ,0Ub18 L00533 ,00%48 ,L,00060 380,13
* 1,6D LU033Y L0034 L00352 ,00837 L,003648 00358 ,GG411 ,00448 00470 LLUAS4 L0051D L00D384 L,UUSSL L,00507 L,00d82 00701 392,01 »
w 1,70 WU0IHY L0030e L00372 L0Ud7?8 ,003dd ,U0390G ,0uddd (UDATD L0454 LUUD2Y ,00%40 ,005060 ,0U58D 00602 ,006318 ,00744 403,89 #
1,75 S00379 00387 ,00394 ,00430 00806 ,G0412 ,004h61 L004Y8 ,0UbKA ,0UbSD ,00578 00606 ,0061% ,V0638 ,00655 ,00789 A315,77 »
* §,80 ,L,00400 ,00400 ,0N410 ,00428 ,00429 ,00436 00487 ,00526 ,QUOD9 ,C0587 ,00012 ,00034 ,0u65d ,000674 00692 ,00834 427,65 »
» 1,85 L,00422 ,0043C ,00438 ,G0440 ,00453 ,0045%9 ,00%1d4 ,00%56 ,00%%0 ,00619 ,00646 ,00670 00692 00712 ,00731 ,00881 a39,5) »
* 1,90 «C044d ,L00855 ,004n1 ,004bY 00477 ,00444 ,00542 ,00586 ,00b¢2 ,00659 ,00081 ,0070b ,0U729 L,00/51 ,0077% 00929 481,41 »
* 1,95 «00467 00476 ,00485 ,00453 ,00501 ,00509 ,00370 ,00610 ,0U0D5 ,0088b ,00737 ,00744 ,0U768 ,00791 ,00812 00979 403,29 »
. 2,00 s00490 00500 L00%09 ,00518 ,00%28 ,20534 ,0Q0HY9 00648 ,0068B8 ,00723 ,Q0754 ,0N782 ,0GBGE ,00832 ,00854 ,01030 475,17 »
w 2,00 «C0USLY ,00524 ,00%34 ,0CG543 ,09552 ,00561 ,0u629 ,00080 ,00723 00759 ,00792 ,00821 ,0GB49 ,00874 ,00897 ,01082 487,05 =
« 2,10 100538 00949 ,00559 ,0086Y% ,06579 ,00588 ,00600 ,0u714 ,00758 ,00797 ,0083¢ ,00862 ,DUEQ0 ,LOWL17 ,0094% ,01135 488,93
* 2,10 L00963 ,00574 .0058% ,005986 ,00608 ,00615 00691 ,0074b ,0079¥4 ,00835 ,00871 ,00903 ,00933 ,00961 ,00987 ,01190 510,81 «
* 2,20 «00988 ,00600 .00612 ,00628 ,00633 ,00643 ,00723 ,00782 ,HuBd2 ,00874 L,0091f ,C0945 ,00977 ,01006 ,01033 ,01245 522,68 »
* 2,20 «00D14 L0027 ,UUBSY ,0UBDL LUUK6Z LL0OBT2 007586 ,00818 ,QU86Y ,00914 00958 ,G0Y8Y L,01021 ,01052 ,04080 ,01303 534,56 «
& 2,30 «00BAY LG0BYG L0066 L,00679 0N06YL ,00701 ,QU78Y ,00hd4 ,00908 ,C0454 ,009%6 ,01033 ,01067 ,01099Y ,U11¢8 (01361} S4b,44 »
® 2,30 2000667 00682 ,00695 ,00708 L,0u720 ,00733 ,00823 00892 ,00948 L0U966 01039 ,01076 ,01114 ,03847 ,01178 ,01421¢ 558,32 «
* 2,4y « 00645 (00710 ,00724 00735 ,007d>0 ,00762 ,00858 ,00930 ,00988 L0103y ,01084 01124 ,01161 ,01196 ,01228 ,0148¢ 970,20 «
* 2,40 00723 ,0073y 00754 ,00768 ,00781 ,00793 ,00894 00968 ,01025 ,01082 ,01129 ,01171 ,01210 ,01246 ,01280 ,01544 582,08 »
r 2,50 200752 00768 007534 ,00798 ,00812 ,00825 ,00930. ,03008 01072 ,01120 01179 L,01219 ,01260 ,01297 01333 ,016086 593,96 »
® 2,50 200781 400798 L,00815 00830 ,00844 ,0085%8 00957 401044 ,01115 01172 ,01222 ,01268 ,L,01310 ,014850 ,01386 ,01672 605,84 #
* 2,60 200811 ,0082Yy ,00846 ,00862 ,00877 ,N08SY ,01005 01089 ,01158 ,01¢218 ,03271 ,013818 ,01362 ,01403 ,01441 ,0173¢ 617,72 »
" 2,65 200041 ,00860 ,00878 ,00894 00910 ,00925 ,01043 ,01131 ,01203 ,0126> ,01320 ,01368 ,01415 ,01457 ,014897 ,01806 629,60 *
« 2,70 200872 ,008Y2 ,00910 ,00927 ,00944 ,00¥d¥ ,01082 ,08174 ,01249 ,01319 ,03370 ,01421 ,01469 ,01512 ,01554 ,0187% 641,48 »
* 2,720 «00908 ,00924 00943 ,00901 ,00978 ,u0994 ,01122 ,01217 ,01295 ,01362 ,01421 ,01474 01523 01569 ,01611 L01945 653,36 «
o 2,80 00935 ,00957 ,00977 ,00995 ,01013 01030 ,01168 ,01262 ,03342 01411 ,01473 ,01%28 (01578 ,01626 ,01670 ,02016 665,23 «
. 2,8> L00Y08 L0099L 01011 ,01030 ,01049 01066 ,01204 L01307 (01390 ,uld4d2 ,01529 L,01983 ,01636 ,010685 ,01730 ,02088 677,81 ¢
* 2,90 .01001 ,01024 ,01046 ,01066 ,01085 LG1103 01246 03352 01459 01513 ,01579 ,01639 ,01693 01744 ,01792 ,02162 688,99 «
* 2,80 s 01034 ,0105%8 ,01081 031102 ,01122 01141 01289 ,0139y ,014BY 01566 010634 ,0109% ,01752 ,01805 ,018%4 ,022)7 700,87 »
* 3,00 «GI068 L010Ya (01117 ,01139 ,011599 01379 ,01333 ,01440 01539 0161y 01689 031753 ,01812 ,01860 ,01917 .02314 712,75 »
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" VIAMETRO DU CONDUTL Os 600, (Mr) AKEA UA SECAU 0U CONDUTU 88 ,2827 M2 . .
LR LI R P R R R Y R R Y L L Y Y P P P L Y P R Y P P L Y R Y L D P R L L P Y T P R Y Y P Y PR RN Y Y TP P Y Y R Y L Y Y N
avbLU= o PERLA UDE CARGA UNITAKTI A EM myr OBSt kK EM MILIMETROS o VAIAD ¢
'cIUAUtt--------------.----.-------.------------.-----.--..-.---.----------------------------0-.-.--.------.---...---..-.'.(L/s) [
#(M/S) « KE,GD Ks,06 Ke,07 Ks,08 KE,09 K=, {0 K=2,20 KB,30 KB,40 K3,50 K8,60 K=,70 K=,B0 K®,90 K=y, 0 K=22,0 @ .
.------Q-o..-.-,------.-----.-------9--.--.------------------------o.---------.-.-.---...-.---.--o-.-..-.-------..---.---t..q-.-q.
» 30 L00U13 00018 ,00019 L,00018 ,00013 ,00013 ,00014.,00015 ,00015 ,00036 L,00016 L00017 ,00047 ,000t8 ,00018 ,00021 84,02 ¢

LI 200017 ,00017 ,00017 ,00017 ,00017 ,00017 ,00G019 ,00020 ,00020 ,00C21 ,00022 ,Q0023 ,0002) ,00024 ,00024 ,00029 98,906 »
. L40 «0NUZ2 00022 ,00022 ,00022 ,00022 ,L,00022 ,00024 ,0002d ,0U026 ,00027 ,00028 ,0002% ,00030 ,0003% ,00032 ,00037 113,10 »
* 4> JU0027 J00027 L,00G27 ,00027 ,00048 ,00028 000380 ,00032 ,00083 ,00034 ,00036 ,00037 ,00038 ,00039 ,00040 ,00047 127,23 *
LISV 200082 LG00033 L0003 ,00033 ,00034 ,00084 ,00037 L00039 L0004} ,00042 ,00044 ,0004> 00047 ,00048 ,00049 ,00058 141,37 »
e .55 WO0039 L0008Y ,00040 ,00040 ,00040C ,N0041 00044 ,00047 00049 00051 ,00053 ,0005% ,00036 ,000%8 ,00059 ,00070 195,51 »
“  ,hD LGCGdn (00046 ,00047 ,00047 ,00047 ,00048 ,000352 ,0003% ,00GUD8 ,00060 ,D006G3 00065 ,0V067 ,00068 ,00070 ,00084 169,65
LI - 3] WU0UNY L000UD8 00004 L,00055 L,00055 L,00056 ,00060 ,Q0064 ,00068 ,L,00071 ,00073 ,00076 ,00078 ,00080 ,00082 ,00098 183,78 »
LI 4] SCUQ00L LC006L L,00002 L00063 ,060063 ,00064 ,00070 400074 ,0LU78 ,0UUBZ ,00085 ,00088 ,00090 ,00093 ,00095 ,00114 197,92 «»
x - G702 «GUAD GDQUTU L00U71 L0007¢ L0LO/2 LUNL7I ,00080 ,0008% ,00089 LGLUOYS ,0G097 ,00100 ,0GY0d L,00106 ,008109 ,00830 212,06 »
* b sGUUT0 GGOUT7Y (D00RU LUUGol L,0Un82 Lo0u8S (99090 ,0009b6 ,00102 00100 ,00130 00114 ,001(8 L0012y ,00124 ,00148 226,20 *
® GBS G007 Lu0hEr L00090 ,000¥1 00092 400093 ,0010) ,00108 ,00114 ,00120 ,0u124 ,00129 400133 L003136 00140 ,00167 240,33 »
LI 1¢ W00UR7 L00UYD L0610 L00fel Ju0l62 400103 ,00118 00121 ,L,00128 ,00134 (00139 ,00144 ,00148 4003158 400156 ,00187 254,47 =
* L,95 WHLILR LCOLUY L0CE1l 400117 L0013 LuOlLld L0GLed L0083D L0014 00149 ,001599 00160 ,0UL6d ,00170 ,00174 ,00209 268,61 »
* 1,00 PUTHIR (UG el Zu122 400128 ,001gh 70126 00139 ,00149 ,0uld/ L00160 ,0G171 L0017/ 00183 ,00188 ,00193 ,00231 282,74 ¢
* 1,05 ¢00130 L0013¢ 00134 L0013D L0H1d7 Lv0139 LUU1HY (00164 ,00173 ,00ib1 ,00169 00195 00201 ,00207 ,00212 ,0025)5 296,88 »
* j.1C 00142 LU0144 [GG146 L00148 00180 (06152 06167 Lu0180 00150 LGUYWY 00207 00216 ,00221 ,00227 ,00233 ,00279 311,02 «
1,10 «COLNE J0013/ L0C10Y 4001581 L0C163 400165 ,00182 L001%60 L,00207 ,00217  ,002206 ,00234 ,00241 ,00248 ,00253 ,00305 325,16 »
* 1,2 200167 LGOYITC ,00172 L,00875 LUuU177 L0079 L0019K LL0Z13 ,00225 ,0G230 ,00246 ,002%4 ,00202 ,00270 ,00277 ,0033%2 339,29
" 1,22 2CGLIR0 L0ul88 00186 ,00189 00191 ,00154 00215 ,00231 ,00244 ,00¢50 ,0026b6 ,0027h ,0G285 ,00293 ,00300 ,00360 353,43 »
* 1,30 CNEL1GE JG0lye L0023 ,0U2uUd LUUESLH L6020y ,00202 Lu024y ,0uéba 00270 ,0028R ,00298 ,00308 ,00316 ,00325 ,00390 367,57 »
* 1,30 W00l Yy JU0Z1¢ ,00210 LUUZ2LY ,0u222 LUREZH L0249 00260 ,00284 QU298 ,00810 L00321 ,00332 ,00341 ,003%0 ,00420 381,70 «
* 1,460 ,(Ge7d L,0022b ,00231 ,0023d ,00238 0074y ,CL2K8 ,0028b ,C0305 L0032 00333 ,00345 ,0uddE ,00867 ,00376 ,00452 395,84 »
* 1,423 VIS 00248 ,NCE47 L,00201 L0025 L0258 00287 40030y ,0Ud2) LLU3ad ,0GISD7 ,003870 ,00362 ,00393 ,00404 ,00485 409,98 «
® 1,50 LU0259 ,00200 ,00268 ,ul2b0 ,00272 00276 00307 ,003830 ,0LIbL ,00367 00382 ,00390 ,00409 ,0042] ,00482 ,00519 424,42 »
* 1452 GOEZL 400276 00281 L,00285 ,00290 00294 ,00327 ,0038%2 00373 ,008%¢ ,00408 00428 004306 ,00449 ,0046% ,00534 438,25 »
* 1,60C «CG288 00294 ,0029Y L00303 ,00308 ,00812 ,00348 ,0037> ,u0ud98 ,00417 ,00494 00450 00465 ,00475 ,00491 00590 452,39
* 1,6> JLO3ING L0031 Lu0817 L,u00¥2 L00327 L00331 ,L,003869 ,00398 ,00622 ,00448 ,00462 ,00479 ,00494 ,00506 ,00522 ,00627 466,53 o
* 1,70 W« L0324 00330 ,00956 L0034a1 ,008a86 L0085Y ,06392 ,00428 ,ut44k ,00a70 00490 ,00908 L,0U%24 ,0053% ,005%4 ,00666 480,067 =
* 1,70 «00G0a2 Lu034% 00855 L,0036) ,L,003966 00371 ,0udld ,00447 ,0047d ,00a8%0 00519 ,0058b ,00555 ,00572 ,00587 ,00705 494,80 «
& 100 s 00ODY LU0dBE 00370 L0GIB] L00307 LULIY¥2 QULA3N L0048 L0UD02 ,00%£7 ,0ChaY ,00509 ,00G587 ,00604 ,00621 ,00746 508,04 »
® 1,85 ,(08K0 L0348 00893 ,L(UAU] LUVAGR ,0C4a14 ,00402 ,06G499 ,0uBIN ,00556 L0056V ,00601 00620 ,00638 ,00655 ,00788 523,08 #
1,0 C0GACH LLua0e L00416 LU0828 ,0042% 00438 ,0udv? 00520 00959 ,0058b ,00611 ,00633 ,0065%4 ,00678 ,00691 ,00831 537,21 »
t 1,95 200821 L,00429 ,00437 ,u0444 ,0U4aD) L0045 L0UD13 L009554 ,0U5ba ,uubl? 00648 ,00667 ,00689 ,00709 ,00728 ,00875 551,35 »
* 2,0¢ 20482 00850 ,00459 ,00467 ,0N0874 ,0CaB] ,00593y ,00583 ,00n18 ,0064Y L0L677 00701 ,0u724 ,00746- ,00765 ,00921 505,49 ¢
* 2,05 SCLAE3 ,CCA72 ,004R1 ,00490 L0048%7 Lu0hnd ,0udbn L,000lg ,000649 00682 ,00711 L00737 00701 ,0Q7838 ,00804 ,00967 579,63 ¢
* 2,1V 200888 089D L0N090G4 L0UDLI LUUDZ] Lulb2Y% L0UDVY L00e4e2 L00RB] LU0715 007406 ,uL/73 ,0079b ,uUB22 ,00844 ,01015 893,76
x 2,18 JCUDCT LUCDIE L0GY28 ,005487 ,0054K ,005%a4 00821 00072 00714 ,0074y ,00721 00830 ,00836 ,008hy ,00884 ,01064 607,90 «
* 2,20 WOUDAN L0541 L000H2 400901 L0UR7) LuadTY JOUADJD L00703 -,00747 L00784 ,00810 ,u0b4s ,0UB70 ,0090)1. ,00925 ,01114 622,04 »
* 2,25 W LDDD3 LUUD6S L0udIE L00580 OUSYE La0b0b CUARD ,0073d ,Cu7B) JuUKZY ,00825 ,00887.,009106 ,00943 ,00968 ,01165 638,17 »
. 2,30 WLUD77 LUQ0DYL L,0060) ,0UBLY ,0UBL2 LUN&3Z L0710 ,007€0 ,0uolbd ,UUBD7 ,00BYd L,00¥20 ,0U9%7 L0098 ,0101) L,01217 650,31
« 2,3% J0LEC2 ,C0015 00027 ,00638 L00649 ,00059 00743 ,G0B01 nokdY 00864 ,00902 ,00967 00999 01028 ,01056 ,01270 664,45 «
* 2,40 J0U027 L00640 ,00053 ,00665 ,CGH/H ,006BE ,G0772 ,GUB3d ,008886 ,00¥33 ,00972 .01008 ,01041 01072 ,01101 ,01325 678,59 ¢
» 2,40 JUUBd2 00606 00079 L,006Y2 ,00703 L,00715 ,00804 L,0087H ,00u¥Zb 00972 ,0$018 L0105y ,0108d ,01117 ,01147 ,01380 682,72 «
* 2,5¢C L00078 00093 ,007¢0 ,00719% 002382 L,0G743 ,00B37 ,00906 ,00¥63 ,01011 ,010595 ,01094 01150 ,01163 ,01ivae ,01437 706,86 »
. 2,55 L00/04 L00/20 ,00794 L0074k ,0076% 00773 ,0ub/0 ,00%42 ,01001 ,01032 ,01097 ,01136 03175 ,01210 L,01242 ,01495 721,00 »
* 2,60 Q0731 L00787 00782 L007786 L00750 90009 (005U (00974 L,01040 L,01089 ,03140 L0118 ,01221 ,01257 ,01291 L01554 735,14 =
* 2,60 JUUTDE LGO77D 00741 ,CGHIE ,0UBZ0 ,uCE3d ,0G93R 01017 L0l08) (01136 ,01184 ,01228 ,c1269 ,01300 01341 ,016%1) 749,27 »
* 2,70 J0UTBL LU0EDA JGUOZ0 LUUB36 ,0ubdl 00664 00874 L0105 ,ull21 01179 ,0122% 01275 ,01317 ,01356 ,01392 ,01670 763,41 »
* 2,75 200814 L(0BIY L,CUBDHD L,008Pb ,008b) LuGEYE 01010 403094 ,011003 01222 L0127 401322 01366 ,01406 ,01444 ,03739 777455
. 2,80 2LUBAY L00b6Z ,0UBB0 LulBY? L0091 L0068 Lu104t 011394 [,01209 ,01267 ,013721 ,01873 031410 LuldSs ,01497 ,01B02 791,68
« 2,85 L0872 LU0EY9E L,00¥1)1 L00628 ,00845 00960 01083 ,01174 L,01249 ,01312 ,01309 ,01420 ,01467 ,01510 ,015%)1 ,01867 505,82 =
® 2,90 LOY02 L00929 ,0C962 ,00%60 00977 L,004¥94 01121 L,01216 01293 ,UlodY ,01417 ,01470 ,01518 ,01963 ,04605 01938 819,96 »
* 2,9D JUDYSY 00954 ,u0974 ,00Y53 LU1G1L L,01u22 ,01160 L01794 L,Uu1387 ,ul406 L0146 LU1d21 01571 L0161/ L,018661 02000 834,10 =
* 3,00 »00IBI L00Y¥DD 01007 ,01020 01044 ,01(0¢ ,U1199 ,01000 ,01888 01453 019186 L0157 01624 ,01673 ,01718 ,02069 848,23 »
® L ]
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. B1AMETRO OO CuhpuYL D8 650, (MM) AREA VA StCaU DU CONDUTU S® 3318 M2 L]
[T TP T R EP Y PY L EY E Y Y F Y E e L L L LY Py P Y T Y L Y R T T T Y P Y L T Y T Y P T Y Y T PP Y T Y YT TY T X ¥ Y Y Y L YY)
aVELU> @ PERUA DE CAKGA UNTTAKTITIA EMN ny/n OBSE K EM MILIMETROS ® VAZAQ o
By Y ey R e P L L e L T R e L R L L L L LY Y PPN P T Y Y Y P PP Y T T BN (A D] 2
w(M/S) » AB, 00 K3,06 XB,07 KE, 0B K3, 09 K=,10 K=3,20 KB 30 KB,40 K=,50 K=,60 ~K=2,70 K=,80 x»,90 Ks=1,0 K=2,0 "

..6---..---.-----------.------..----q.-------i-'-----.-..--.----.—.----.--.--.--.-----..-.----.---------.---..-------.--o'--.--..-.
* ,80 ,0C012 ,00012 ,00012 ,00012 ,00012 L0012 (00013 ,00013 ,00014 ,00084 ,0001> ,00015 00045 ,00016 00016 ,00019 99,55 »
435  L00U15 ,00015 ,00016 ,00016 ,00016 ,00016 ,00017 ,00018 ,00018 ,00018 ,00020 ,00020 ,00021 ,00021 ,00022 ,00026 116,14 »
* .40 ,00020 ,00020 ,00020 ,00020 ,00020 ,00020 ,00022 ,00023 .00024 ,000¢> ,00026 ,00026 ,00027 00028 ,00029 ,00034 132,73 «
* ,45 ,00024 ,00025 00025 ,00025 ,0002% ,0002d ,00027 ,00029 ,00030 ,0003% ,00032 ,00033 ,00034 ,00035 ,00038 ,00043 140,32 »
» ,50 »00030 ,0003GC ,00030 ,00030 ,00031 ,0003% ,00033 ,00035 ,00037 ,00038 ,00040 ,00041 ,00042 ,00043 ,00044 ,00053 165,92 »
* 55 200035 ,00036 ,00036 ,U003b6 ,000387 ,00U37 ,00040 ,00042 ,0v044 ,00046 ,00048 ,0004Y ,0005! 00052 ,00053 ,00063 182,34 »
* 400 ,00041 ,00042 ,00042 ,00083 ,0004) ,00044 00047 ,00050 ,00052 ,00055 ,00037 ,00059 ,00060 ,00062 ,00063 ,00075 199,10 «»
* 65  ,00048 ,00049 ,00049 ,00030 ,00050 ,@0051 ,000553 ,00058 ,00061 ,00064 ,00066 00069 ,00071 (00072 ,00074 ,00088 215,69 »
* 70  ,L,00055 ,00056 ,000%56 ,00057 ,00058 ,00058 ,00063 00087 ,00071 ,00074 ,00077 ,00079 ,0LU082 ,00084 ,00086 ,00103 232,28 »
* .75  L,00063 ,00064 00064 00065 ,00066 ,00066 ,00072 ,00077 ,0008)1 ,LO00B> ,00088 ,00091 ,00094 ,00096 ,00099 ,00118 248,87 «
* LBO  ,00071 ,00072 ,00073 ,00073 ,00074 ,00075 ,00082 ,00087 ,000¥2 ,00096 ,003100 ,00103 ,00106 00109 ,00112 ,00134 265,47 »
v L85 ,00078 ,00080 ,0008% ,00082 ,00083 ,00084 ,00092 ,00098 ,00104 ,00108 ,00112 ,001316 ,00120 ,00123 ,00426 ,00151 282,06 »
" 50  L00088 ,00080 ,00091 ,00092 ,000¥3 ,00094 ,00103 ,00110 ,00116 ,00321 ,00126 ,00130 ,00134 ,00138 ,00141 ,00169 208,65 «
R 1 200098 ,00099 ,00100 ,00102 ,00103 ,00104 ,00314 ,00122 ,00129 ,003135 ,00140 (00145 ,00145 , 00134 ,00157 ,00188 3I15,24 »
* 1,00 ,00108 ,00109 ,00131 ,00112 ,00114 ,00115 ,00126 (00135 ,00143 ,00149 ,001255 ,00160 ,00165 ,00170 ,00174 ,00208 331,83 »
« §,05 ,00118 ,00120 ,00121 ,00123 ,00125 ,00126 ,00U139 ,00149 ,0V157 ,00164 ,00474 ,00477 ,00182 00187 ,00192 ,00230 348,42 »
* 1,10 ,00129 ,00131 ,00133 ,00134 003146 ,00138 ,00152 ,00163 ,00172 ,00180 ,00187 ,00194 ,00200 ,00205 ,0021) -,00252 365,01 ¢
* 31,15 L,00140 ,00142 ,00144 ,0014t ,00148 ,00150 ,00166 00478 L0UIB8 00397 00204 ,00212 ,0L218 ,00224 ,00230 ,00275 381,61 #
* 1,20  ,00152 ,00154 (00157 ,00159 00361 00163 00180 00193 ,0U2U4 ,00214 00222 ,00230 ,00237 ,00244 ,00250 ,00300 398,20 =
* 1,20 ,00164 ,00167 ,D0169 ,00172 ,00174 ,00176 ,00195 (00209 ,00221 ,00232 ,00241 ,00230 ,00257 ,00265 ,00272 ,0032% 414,79 »
® 1,30 L0017”? ,00180 ,00182 ,00185 ,00188 ,00190 ,00210 ,00226 ,00239 ,00250 ,00263 ,00270 ,00278 ,00286 ,00204 ,00352 431,38 »
* 1,35 ,00190 ,00193 ,001¥6 ,00199 ,00202 ,00204 ,00226-,00243 ,00258 ,00270 ,00281 ,00291 ,00300 ,00308 ,00317 ,00379 447,97 »
* 1,40 ,00203 ,00207 ,00210 ,00213 ,00216 ,00219 ,00243 ,00261 ,0C277 ,00290 ,00302 ,00313 ,00322 ,00332 ,00340 ,00408 464,58
1,45 ,00217 ,0022%1 ,0022% ,00228 ,0023) ,00235 ,00250 ,00280 ,0u287 ,00311 ,00324 ,00335 ,00346 ,00356 ,00365 ,00437 481,16 »
* 1,50 ,00282 ,00236 ,00240 ,00244 ,00247 ,00250 ,00278 ,0029Y ,00317 ,00332 ,00346 ,00358 ,00370 ,00380 00390 ,00468 487,75 »
» 1,55 ,00247 ,00251 ,00253 ,0025¥ ,00263 ,00267 ,00287 ,00319 ,00338 ,00385> ,00366 ,00383 00395 ,00400 ,00417 00500 514,34 «
* 1,60 00262 ,00267 ,00271 ,00276 ,00280 ,00284 ,00316 ,00340 ,OUIBO ,00378 ,00393 ,00407 ,00420 ,00432 ,00444 00532 530,93 »
* 31,65  ,00278 ,00283 ,00288 ,00293 ,00297 ,N0301 ,00335 ,00361 ,0U3IBI ,00401 ,00418 ,00433 ,00447 ,00460 ,00472 ,00566 547,52 »
* 1,70 «00294 ,00300 ,00305 ,00330 ,00315 ,00319 ,0035% ,00385 ,00406 ,0042% ,00444 ,00460 ,00474 ,00488 ,00501 ,0060} 564,11 #
* 1,7 200911 ,00317 ,00322 ,00328 ,00333 ,00337 ,00376 ,0040b ,00430 00451 ,00470 ,00487 ,QuS02 ,00517 ,00530 ,00636 5BO0,71 =
« 1,80 ,00328 00334 ,00340 ,00346 ,00391 00356 ,00398 ,00429 ,00455 ,00477 ,00497 ,00515 ,00531 00547 ,00563 ,00673 597,30 »
*» 1,85 ,00546 ,00353 ,00359 ,00365 ,00370 ,00376 ,00420 ,00433 ,00680 00504 ,00525 ,00544 ,00561 ,00577 ,00593 ,00711 613,89 »
% 1,00  ,003064 ,00371 ,003786 ,00384 ,00390 ,00396 ,00442 ,00477 ,005906 ,00531 ,00553 ,00573 ,00592 ,00008 ,00625 ,00750 630,48 «
« 1,98 00382 ,00390 00397 ,00404 ,00430 ,00416 ,00465 00502 00533 ,005%8 ,00583 ,006004 ,00623 ,00641 ,00658 ,00790 647,07 »
* 2,00 L,00401 ,00409 ,00417 ,00424 ,00431 ,00437 ,00489 ,00528 ,00960 ,00588 ,00613 ,00635 ,00655 ,00674 ,00692 ,00831 663,66 »
* 2,05 ,006421.,00429 ,00437 ,0044> ,00452 ,00459 ,00513 ,00555 ,00588 ,00618 ,00643 ,00667 ,00688 ,00708 ,00727 ,00873 680,26 ¢
&« 2,10 00441 00450 00458 ,00466 ,00474 00481 ,00538 ,00582 ,00617 ,00648 ,00675 ,00700 ,00722 00743 ,00763 ,00¥16 696,83 «
" 2,19 +004061 ,00471 ,00480 ,00488 ,00496 ,00503 ,00364 ,00609 ,00847 ,00879 ,00707 ,00733 ,00737 L0079 00799 ,00960 713,44 n
* 2,20 ,00482 ,00492 00501 ,00540 ,00518 ,0052b ,00590 00638 ,00677 ,00711 ,00740 ,00767 ,00792 ,00815 ,00837 ,01005 730,03 =
e 2,25 ,00503 ,00514 ,00%24 ,00333 ,00542 ,00550 ,00617 ,00667 ,00708 ,00743 ,00774 ,00803 00828 ,00853 ,00875 ,01031 746,62 «
v 2,30 L0023 00538 ,00546 ,00536 ,00365 ,00574 ,00644 ,00686 ,00739 ,00776 ,00809 ,00838 ,00866 ,00891 ,00914 ,01098 763,24 ¢
" 2,3%  ,00547 00259 ,00370 ,00580- ,00589 ,00599% ,00672 ,00727 ,00771 00830 ,00844 ,00875 ,00903 ,00930 00954 ,01146 779,84 »
« 2,40 «00570 ,00582 ,00%983 ,00604 ,00614 ,00624 ,00700 ,00756 ,00804 ,00845 ,00880 ,00913 ,00042 ,00970 ,00995 ,04193 796,40 #
€ 2,43  L,00998 ,00608 ,00617 ,0062% ,00639 ,00649 ,00729 ,00789 ,00838 ,00880 400917 ,00953 ,00882 ,01010 ,01037 ,01246 812,99 »
» 2,50 ,L,00616 ,00030 ,00042 ,00634 ,00665 ,00675 ,00759% ,0082% ,00872 ,00916 ,00955 ,00980 ,01022 ,01052 ,01080 ,01297 829,58 »
* 2,55 00640 ,00654 ,00667 ,00879 ,00691 ,00702 ,00789 ,00834 ,00907 00953 00993 ,01030 .01063 ,01094 ,01123 ,01349 846,17 «
* 2,60 ,00665 ,00679 ,00693 ,00706 ,00738 ,00729 ,00820 ,00888 00943 ,00990.,01032 ,01070 01105 ,01137 01168 ,01403 862,76 »
* 2,65 ,00689 ,00705 ,00719 ,00732 ,00745 ,00757 ,0085%2 ,00922 ,00979 ,01028 ,01072 ,01112 ,01148 ,01183 ,01213 ,01457 879,36 »
* 2,70 ,L,007313 ,0073) 00745 ,007539 ,00772 ,00783 ,00884 00857 ,01016 01067 ,01113 ,01154 01191 01226 01259 ,04512 893,93 «
® 2,785 ,00740 ,00737 ,00773 ,00787 ,00801 ,00814 00916 ,00992 ,010%4 ,01407 ,03154 ,01197 ,01236 ,01272 ,01306, ,01569 912,34 »
» 2,80 ,00767 ,00784 ,00800 ,00815 ,00829 ,00843 ,00949 ,04028 ,01092 ,01348 ,01196 ,01240 ,0128% ,01818 ,01353 01626 929,13 »
* 2,85 ,00793 ,008%% ,00828 ,00844 ,00858 00872 ,00983 ,01065 ,01131 ,01489 ,01239 ,01285 ,01327 ,03366 ,01402 ,01685 945,72 »
t 2,90 ,00820 ,00838 ,00857 ,00873 ,00888 ,00903 ,01017 ,01102 (01171 ,01230 01283 01330 ,04374 ,01414 ,01452 ,01744 962,31 =
8 2,95 ,00848 00867 ,00886 ,00902 ,00918 ,00933 ,01032 ,01140 01212 01273 ,01327 ,01376 ,0142)1 01463 01502 ,01805 878,51 «
% 3,00 ,L00876 ,00896 ,00915 00932 ,00949 ,00965 ,01088 ,08179 ,01253 ,01346 ,01372 ,01423 ,01470 01513 ,01953:,01867 985,30 ¢
lt!tttttQttt'Q'!tt.t!Qt'tttttttt..ntlttt't'tt'ut'.'tttt!tttQ!ttnttQtﬁattt'tnt.tttt'ttntttt.'ﬂtti.iftntttﬁtttt!t'tttttt'tilt't"t!'t
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. OLAMETRU DU CUNDUTU Ds 700, (MM) AREA OA SECAD DD COUNDUTU S ,3848 M2 .
.------.--.----.----?-----------------.-.-----------.-------n.---------------.--J---’---b--.------..-.-----------....----l.--.--.n.
wVELO= » PERUA D% CARGA UNTITANKTIA EM mM/M ouss-x EM MILIMETROS ‘w VAZAD »
[ S Y Y R L T P Ty e Ry o R Ry R e e R Y Y T T Y T Y Y P L L P Y L P YT Y YL T T T DX Pery 3 (L/s’ [}
#(M/S) « K3,05 K8,00 Ks,07 K2,08 K3,09 K8,10 Ks,20 K=2,30 K8,40 K¥,50 .K3,60 Ku,70 K=,80 Ks,90 Ksi,0 Ks2,0 # .

LI I T I Y T T P Y Y P P e P Y P T Y P Y P Y Y PR P Y Y P Y A Y R P Y P Y P L R L Y Y LI P P Y Y Y L L P PR P Y P Y PP P P P Y P PR PR R R R Y LY ]
¥ 430 L0001% ,00013 ,00033 ,0001% ,00011 L0001y ,00012 ,00012 ,00013 ,00013 ,00013 ,00014 ,00014 ,00014 ,00015 ,00017 115,45 »
* L33 .00014 ,00014 ,00084 ,00014 ,00014 ,00014 ,00015 ,000186 ,00017 ,00037 ,00018 00019 ,00019 ,00020 ,00020 ,00024 134,70 »
*  ,40 «00048 ,00018 ,00018 ,00018 ,00018 ,0001Y ,00020 ,00021 ,00022 ,00023 ,00023 ,00024 ,00025 ,00025 ,00026 ,0003% 153,94 »
* 45 000022 ,00022 ,000¢3 ,00023 ,00023 ,00023 ,00025 ,00026 ,0U027 00028 ,00029 ,00030 ,00031 ,00032 ,00033 ,00039 173,18 »
¢ 50 «00027 00027 ,00028 ,00028 ,00028 ,00028 ,00030 ,00032 ,00034 ,0003% ,00036 ,00037 ,00038 ,00039 ,00040 ,00048 192,42 »
¢ L9 s0V0S2 ,00038 ,00033 ,V0039 LVU0033 00034 ,00036 ,00039 ,0L040 ,00042 ,00044 ,00045 ,000406 ,00047 ,00049 ,00058 211,687 «
v+ ,60 .00038 00038 ,00039 ,00039 ,00039 ,00040 ,00043 ,00046 ,00048 ,00050 ,00052 ,00053 ,00055 ,00036 ,00038 ,000689 230,91 »
*  L05  ,00044 ,00044 ,00045 ,00045 ,00046 ,00046 ,00050 00053 ,00056 ,000598 L0006} ,Q0062 ,00064 ,00066 ,00068 ,00080 250,413 »
LI 47 s 0UUSU L0005 00052 ,000%2 ,00003 ,00083 ,00058 400062 ,QU063 00067 ,00070 ,00072 ,00074 ,00076 ,00078 ,00083 269,39 »
LI -1 «U00S7 L00058 00059 ,00059 00060 ,U0UbY L0V066 L00070 0UO74 ,00077 ,L00080 L00UBY 00085 ,00088 ,00090 (00107 288,63 =
LI 1V L,U0065 00066 ,00066 ,00007 ,0U068 ,00069 ,00073 ,00080 ,00084 ,00088 ,00091 00094 ,00097 00100 (00102 ,00122 307,88
L8 «00U73 ,00074 ,00074 ,00075 00076 400077 ,00084 ,00090 ,00095 ,0009Y ,00103 ,00106 ,0010% ,00112 ,00815 ,00137 327,12 »
« 90 « 00081 ,00002 ,00083 ,00004 ,0008% ,00086 ,00094 ,00100 00108 ,00381 ,00113 ,00819 ,00122 00126 00129 ,00}54 346,36 #
LG9 «00089 ,00091 ,00092 ,000¥9 ,00094 00095 ,00104 ,00112 ,00418 ,00125 ,00128 ,00132 ,00136 ,00140 ,00143 ,0017} 365,60 »
v 1,00 «0U0YY9 00100 ,00101 L,00109 ,00104 ,00105 ,0ulld 00423 ,00130 00136 ,00141 ,00146 00138 ,00155 00459 ,00190 384,85 #
* 1,05 .00108 ,00110 ,00111 ,00118 ,00114 ,00115 ,00127 ,00136 ,00143 ,00150 ,00156 ,0016% ,00166 ,00171 ,00175 ,00209 404,09 »
« {,10 «00118 ,00120 .00121 ,00123 ,00125 ,00126 ,00139 ,0014Y ,00157 ,00164 ,0017y ,00177 ,00182 ,00887 ,008592 ,00229 423,33 «
* 1,10 200128 ,00130 ,00132 ,00134 00136 00137 00151 (00162 ,00171 ,00179 ,00186 ,00193 ,00199 ,00204 ,00210 00251 442,57 »
¢ §,20 #s0013¥ 00141 ,00148 ,0014d ,00147 ,00149 ,00164 00176 00186 00195 ,00203 ,00230 ,00216 ,00222 ,00228 ,00273 461,82 »
* 1,25 +00150 ,00153 ,00155 ,001%7 ,00159 ,0016% ,00178 ,00191 ,00202 ,00231 ,00220 ,00228 ,0023%5 ,00241 ,00247 ,00296 484,08 »
* {,30 + 00162 ,00164 ,00187 ,00309 ,00172 ,00174 ,00192 00206 ,00218 ,00229 00238 ,00246 ,00254 ,00261 ,00268 ,00320 560,30 »
® 1,35 «00174 ,00177 ,00179 ,00182 ,00183 ,00187 ,0V207 ,00222 ,00233 ,00246 ,00256 ,0026%5 ,00273 ,00281 ,00288 ,00345 519,54 »
% 1,40 »GO1H6 ,0018Y ,00192 ,0019% ,00198 ,00201 ,00222 ,00239 ,0025%3 ,00265 ,00273 ,00285 ,00294 ,00302 ,00310 ,00371% 538,78 »
v 1,45 WU01Y9 00202 ,002006 ,00209 ,00212 ,00215 ,00238 ,00256 ,0027)1 ,00284 ,00295 ,00306 00315 ,00324 ,00332 ,00398 558,03 o
* 1,50 00212 ,00210 ,00220 ,00223 ,00226 ,00229 ,0025%4 ,00273 ,00289 ,00368 ,00316 ,00327 ,00337 ,00347 ,00356 ,004206 577,27 »
* 1,95 ,00226 00230 ,00234 ,00237 ,00241 ,00244 00271 ,00292 ,00309 ,00324 ,00337 ,00349 ,00360 ,00370.,00380 ,00454 596,51 »
*« {,60 200240 ,00244 ,00248 ,00252 ,00256 ,00260 ,00238 ,00311 ,00329 ,00345 ,00359% ,00372 ,00383 ,00394 ,00404 ,00484 615,75 »
* 1,6 200255 ,0U25Y ,00204 ,00268 ,00272 ,00275 ,00306 ,00330 ',00350 ,00366 ,0038% ,0039% ,00407 ,004319 ,00430 ,00515 635,00 »
* 1,76 L00269 ,00274 ,00279 ,00284 ,00288 ,00292 ,00325 ,00350 ,00371 ,00389 ,00405 ,00419 ,00432 ,0044% ,00456 ,00546 654,24 «
* 1,75 .00285 ,00290 ,00295 ,00300 ,00304 ,00309 ,00344 00371 ,00393 ,00412 ,00429 ,00444 ,00438 00471 ,00483 ,00579 £73,48 »
* 1,60 200301 ,00806 ,00312 L0037 ,00321 ,00326 ,00363 ,00392 ,00415 ,00435 ,00453 ,0Q470 ,00484 ,00498 00511 ,00612 692,72 =
* 1,85 JOU317 ,00323 ,003¢8 ,00534 ,00349 ,00344 ,00384 ,00414 00438 ,00460 ,00479 ,00496 ,00582 ,00526 00540 ,00647 731,97 «
* 1,90 L003388 ,00340 ,00346 ,003%2 ,00357 ,00362 ,0Ud404 00436 ,00462 00485 ,0050% ,00523 ,00539 ,00555 ,00569 ,00682 731,21 »
* 1,95 ,00350 ,00357 ,00364 ,00370 ,00375 ,0038)1 ,02425 ,00459 ,0Q0487 ,00510 ,00531 ,00550 ,00368.,Q0584 ,00600 ,00718 750,45 »
¢ 2,00 +00368 ,0037> ,00382' ,00348 ,00394 ,00400 ,00447 ,00482 ,00912 ,00937 ,00559 ,0057Y ,00597 ,00615 ,00631 ,00755 769,69 »
¢ 2,09 00385 L0039 ,00400 ,00407 ,00414 ,00420 90469 ,00%07 ,00537 ,00564 ,00587 000608 ,000627 ,00646 ,00662 ,00754 788,94 »
* 2,10 V0404 ,00412 ,00419 ,00427 ,00433 ,00440 ,00492 ,00531 .00563 ,00591 00616 ,00638 ,006%8 ,00677 ,00695 .,00833 808,18 »
" 2,15 s00422 ,00431 ,00439 ,00447 ,00a854 ,00461 00515 ,00557 ,00590 ,00649 ,0064> ,00669Y ,00680 00710 ,00728 ,00873 827,42 »
» 2,20 .00443 00450 ,00459 ,004867 ,00474 ,00482 ,00539 ,00589 ,0u618 ,00648 ,0067% ,00700 ,00722 ,00743 ,00762 ,00914 846,66 =
¢ 2,23 «0046% 00470 00478 ,00488 ,00496 ,00503 Q0564 ,0060Y 00646 00078 ,00706 ,00732 00755 ,00777 ,00797 ,00956 865,90 »
* 2,30 L00481 00491 ,00500 ,00509 00517 ,00525 ,00%8% ,00636 ,00675 00705 00738 ,00765 ,00789 ,00812 ,00833 ,00999 885,15 »
v 2,35 «0020% 00512 ,00521 00531 ,00339 ,00548 ,00614 ,00664 ,00704 ,00739 ,00770 ,00798 ,00824 ,00847 ,00870 ,01042 904,39 »
¢ 2,40 200522 00538 ,00543 ,00553 ,00562 ,0057% ,00640 ,00692 ,00734 ,00771 ,00803 ,00832 ,0085% ,00884 ,00907 ,01087 923,63 »
* 2,4 +00543 ,009%4 ,005653 ,00575 ,00885 ,00594 ,00667 ,0072% ,00765 ,00803 ,00837 ,00867 ,00895 ,00921 ,00945 01133 942,87
* 2,50 00964 ,00576 ,00588 ,00594 ,00608 ,00618 ,00694 ,00730 ,0Q07?96 ,00836 ,0087% ,00903 ,00932 ,00959 ,00984 ,01180 962,12 »
* 2,55 200580 ,0059% ,00611 ,00622 ,00632 ,00642 ,00721 ,00780 ,00828 ,00869 ,00906 ,00939 ,00968 ,00997 ,01023 ,01227 81,36 »
¢ 2,60 00609 ,00622 ,03034 ,00646 ,00657 ,00687 00750 00811 ,00861 ,0Qv¥04 ,00942 ,00976 ,01007 ,01036 ,01064 ,01276 1000,60 «
* 2,69 ,00631 ,0064d ,00658 ,00670 ,00682 ,00692 ,00778 ,00842 ,00854 00939 ,00978 01014 ,01046 01077 ,01105 ,01325 3§019,84 =
" 2,70 «00655 00669 ,00682 ,0069% ,00707 00718 ,00808 00874 ,00928 ,00974 ,01015 ,01052 ,01086 ,01117 ,01147 04375 1039,09 »
" 2,75 00678 ,00693 ,00707 ,00720 ,00733 ,00744 ,00837 ,00806 ,00962 ,01040 ,01053 ,01091 ,01126 01159 ,01190 ,01427 1058,33 =
* 2,80 L,00702 ,00718 ,00732 ,00746 ,00759 ,00771 ,Q0868 ,00939 ,00997 ,01047 ,081091 ,0113}) ,01468 ,03202 ,03233 ,01479 1077,57 »
« 2,85 200727 ,00743 ,00758 ,00772 ,00786 ,00798 ,00899 ,00973 ,01033 ,01085 ,01130 ,01172 ,01240 ,01245 ,0§277 ,01332 1096,81 »
¢ 2,90 «00751 ,00768-,00784 ,00799 ,00813 ,00826 ,00930 ,01007 ,01069 ,01123 ,01170 ,01213 ,0125%2 01289 01323 ,01586 1116,06
* 2,95 200777 ,00794 ,0081) ,00826 ,00840 ,00834 ,00962 ,01041 ,01106 ,01162 ,0121% ,01255 01296 ,01333 ,04368 ,01642 1135,30 »
» 3,00 ,0G0802 ,00821 ,00338 ,00854 ,00868 ,00883 ,00994 ,01077 01144 ,08208 08252 ,01298 01340 ,01379 ,01435 ,01668 13154,54 »
L] [ ]
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AR R AT N RS P A RN A AN AN A E NS R AR RN RN R AN NN R T A AR N AR RS N R P AR AN R AN R AR RN AR PN RR RO AR RANRRE TR NCRARAN AN RS AR RN AR AN Rk a sk ns LEIEDH e

. UilAneTry pu CONDYTU Us 7239, (M%) . AKEA 1A SECAUL DO LONDUTU S$= 4418 M2 L]
T R Y el L L E PR EE R R R R Y R LR L TR Y Y L P Y Y LT PR IR P S L Y ]
aVELU® = PERDA OE Cani A UNILITANRTLTA EM M/ U8S? K EM MILIMETRUS « YyAZAQ «
LIRS IR P L R R R P Y R Y L LR LI P L LY PR Y Y L L L L LT L PR LY TR L T BN WA *
a(M/S5) = KRS 40D Kz, 0n K=, 17 AE, 04 K200 K3,10 AB,20 A8, 30 AK3,40 K=, 50 K=,t0 K8,70 K=,80 K3,90 Ke{,0 Ke2 0 w L]
B S o iy g g g S S M S g S S g o
PO T W 0OCIO LGNT10 (NGu1D L0C0TI0 400010 400010 ,0u0l) (00011 L0U012 00012 ,00012 ,00UlS ,0V013 ,00013 ,00014 ,00016 132,54 «

0,30 L0UGES L0018 Lun0td (DUU1S LOU0LS L0001 L03016 L0001d L000Ld ,90016 ,00017 ,00017 ,00017 ,00018 ,00018 ,00022 154,63 =
» 40 WJUUL0 (OUIYT qunal7 G00G1T7 L09017 L0U0017 09018 L0001y LYUUZO L0001 00021 L00U22 ,00023 ,0002% ,00024 ,00028 176,74
*  ,45 «O0ULZ0 L0221 4500221 LHUQ21 L0UD21 L00021 L,N0023 L00024 L00U23 ,0V02S ,000¢7 ,00028 ,0u02Y ,00029 ,00030 ,0003% 198,80 «
5y 200023 00020 LUJ02Y 400026 ,00026 ,NCD26 ,N0U28 ,00029 ,0008] L,0003¢ ,000383 ,00034 ,0G035 ,00035 ,00037 ,00044 220,89 »
" 55 «00US0 L0003 L00030 L02031 L9UuN3L 20031 L0033 400035 00037 L0003y ,00040 L00V4Y ,00042 ,00044 ,0004% ,00053 242,98 »
« ,00 LUOLIY L0G03D L,0ud38 L0UV03L L0u03s L0037 ,20040 ,00042 ,00044 ,00Q46 01047 L00Q4Y ,0u05%0 L,00052 ,00053 00063 265,07 «
*  ,62 ,00081 L0004l ,9004) ,00042 ,00042 ,00043 ,00046 00049 ,00001 ,00uda ,000306 ,U0057 L(U0059 400061 ,00062 ,00074 287,16 «
* ,7C 200047 00047 ,H0ONAEY 00048 00049 00049 00023 ,000%7 L0U0d9 N0062 ,06064 ,00366 ,000868 ,00070 ,0Q072 ,00085 309,25 «
* 75 «00UBY L000D0 - ,000H%48 L0033 ,00085 00655 ,00061 ,000bY L,0U0BB8 L0U071 ,00074 L,00076 ,00078 ,00UB0 ,00082 ,000us 331,34 »
* L 80 200090 (U0UBD (UNONL LI0IDZ ,0UIDY L0008 (000A9 L0073 ,00077 (0QUEL ,000H4 ,00080 ,00089 ,00091 ,00094 ,00114 353,43 »
[ 1] LOUUKRT L0008 (00UnY (00009 L0000 00071 (99077 LuUQ083 ,0U0E7 H00¥Y ,000¥a L00097 00100 00108 ,00106 ,L,00126 375,52 #
90 fOUUZ4 00072 LuduU7B 0V T 400078 ,00079 (0u086 ,Q00YE ,0uU¥7 L0U102 ,00105 400109 ,00112 ,0041d> ,00118 ,00141 397,61 *
. ,95 WO0082 J000d4 N0 L4UI0BN L0UUB7 LUNDBB LU0OY6 (G010 ,00108 ,0U118 L,00117 400121 L,00125 ,00128 ,00132 ,00157 419,70 =
« 1,00 L,00091 00092 ,0ul9d ,0unNVd L0099 ,00097 L,00106 ,00113 ,N0120 ,0012% ,00130 ,00134 ,00138 ,00142 ,00146 ,00174 441,79 «
* 1,05 200100 L00101 L02102 L,00194 ,0u1d ,00105 LJull7 ,00120 ,00432 ,00138 ,00148 00148 ,001852 ,00157 L0061 ,00191 463,88
* 1,10 JOUL0Y 00110 quntl2 ,00113 ,00115 ,00116 00124 ,00137 ,00144 ,00154 ,00127 LQ0162 ,00167 ,00472 ,00176 ,00210 485,97 »
e 1,15 «00110 L00120 00122 ,U0123 L0219 L,00125 00139 00149 ,0Uld/7 L,0016> ,0017%1 ,00177 ,00183 ,00188 ,00192 ,00229 508,06 «
v 1,20 00128 4001380 400132 ,0Ui34 00195 LU0L37 LOULIDY L00102 ,0ul71 ,00179 ,00386 L00193 00199 ,00204 00209 ,00250 530,15 »
» 1,22 L,001l98 ,00141 ,00148 ,U0145 ,00147 ,20148 ,00164 ,00176 ,00186 ,001v4 ,00202 ,0020¥ ,00215 ,0022% ,00227 ,0027% 532,23 ¢
* 1,30 200149 00191 ,00194 400156 4uI128 ,00100 (VU177 L00UL9%0y L0U20) ,00210 ,00218 ,00226 00233 ,0023% ,00245 ,00293 574,32
" 1,99 L,H01"0 00163 ,N0169 ,001m8 ,0Ul/0 L0172 ,001v¥0) ,00204 ,00216 ,002206 ,00235 ,00243 ,0uU251 ,0025b6 ,00264 ,003%6 596,41
« 1,40 WDUL/Z 00174 00177 {00100 400102 Lun18Y ,00204 00219 00232 ,00243 ,00253 ,00262 ,00270 00277 00284 ,00340 610,50 »
* 1,45 JUU188 00187 L0018y 00192 00195 ,00198 ,00219 ,00235 ,00249 ,00260 ,00271 ,0028¢0 «N0289 ,00297 ,00305 ,00364 640,59
* 1,50 LyO0LIY6 L0019N (91202 (00200 ,00208 L4u0211 ,00234 00231 ,00206 ,00273 ,00290 00300 ,L,0U309 ,00318 00326 ,00390 662,68 »
» 1,5> ,00¢08 00212 L,00219 L0021y ,000222 ,0n22h ,0u243 L,0026n ,00284 ,002%7 00309 ,00820 ,00330 ,0083% ,00348 ,00416 688,77 »
* 1,00 LOU221 L0022D 00229 0D232 (U235 00239 ,09205 ,00280 L,00302 L00817 00329 ,0084) ,00352 ,00362 ,003871 L0044 706,86 »
* §,60 JOUR3S L0023y ,00249 ,002487 L0025 10254 L0282 ,00303 ,00321 .OOSQQ L00350 00362 ,0uU374 ,00384 ,00394 ,00474 728,95 «
* 1,70 L00248 ,00258 ,00247 ,L,L0201 L,UU2bY ,D0E69 ,00299 ,0ud22 ,20341 ,00357 00372 Q0385 ,00397 ,00408 ,00418 ,00500 751,04 »
® 1,7> 00262 ,00267 ,0G272 00276 ,DH0280 ,Nn0e84 ,00316 ,0034)1 ,0036)1 ,00378 ,003¥4 ,00407 ,00420 ,00432 ,00443 ,00330 773,13 »
¢ 1,80 SUURTT7T ,0G2Be D02n7 ,00297 ,002906 ,00500 00334 ,003060 00381 L00400 00410 00431 ,00444¢d ,00457 ,00409 ,0006} 785,22 «
* 1,8> 200292 00247 LC0SCY 30307 ,00812 ,0081/7 ,0C353 ,00880 ,00404 ,00422 ,00439 ,00455 ,00469 ,00433 ,00495 ,00592 817,31 »
* {,50 00307 L00318 ,003le ,003¢a4 L0032y 490838 ,0U872 ,00401 ,0uUded ,00445 ,00G463 ,00480 ,0vayd ,00509 ,00522 ,00624 839,40 #
s 1,95 200328 L0C32Y 00335 00340 ,00346 ,(0851 00391 ,00422 ,0udd7 L0046y ,00488 ,00505 00528 ,00536 ,00550 ,00658 861,49 ¢«
* 2,00 JQUIIY LG0384Y L,00I92 L00837 ,00d08 Lu0ded ,Qudall 00444 ,00470 L00493 L,0C518 (00231 L0¢354B Q0204 00878 ,00692 BHI 58 w
* 2,05 00358 00362 ,0038Y 00375 ,00341 ,00886 ,00432 ,00466 ,00494 ,00518 ,0udd9 ,00558 ,005706 ,004%92 ,00608 ,00727 905,67 ¢
® 2,10 f00S72 L,0087% L0GIH80 L003Y3 L0009Y L0040 00433 ,00aBys (00518 ,00349 ,005063 L00980 00004 ,000Z1 L00637 ,00763 927,76 n
e 2,45 L00380 ,003847 ,004048 00411 ,00418 ,00424 ,00474 ,00512 ,00542.,00869 ,00592 ,00614 00633 ,00651 ,00668 ,00799 C4AG .84 +#
* 2,20 J004C7 ,00415 ,00423 ,00430 ,00437 ,00443 ,00496 00535 ,00368 ,00566 ,00020 ,00042 ,00663 ,00682 ,00699 ,00837 971,93 +
» 2,25 L,00425 ,00438 ,00441 ,00484Y ,00456 ,00463 00519 ,00560 ,0UdDw4 ,00623 ,0064d3 ,000672 ,00693 ,00713 ,0073§ ,00875 994,02 »
* 2,30 ,00448 ,00452 ,0U4n) ,00409 00476 ,00484 ,00542 ,0058H ,00620 ,00650 ,00677 ,00702 ,00724 00745 ,00704 ,00814 10165,18 =
" 2,30 ,00462 ,00471 ,00480 ,004489 ,00497 ,00504 00565 ,00610 ,00647 ,00679 QG707 ,00732 ,007%6 ,00777 ,00798 ,00954 1038,20 »
* 2,40 ,00481 ,00491 ,00500 ,00509 ,005%17 ,v0925 00589 00636 L,0u6/75 ,00708 ,00737 ,00764 ,Q0788 00411 ,00832 00995 1060,29 »
* 2,85 LOUDC0 L0LDTY 400521 L0CH3C 40GHIT ,u0B47 L0USLS L00603 (00703 ,00788 ,00L708 L0L0796 00823 ,00845 ,00867 ,01037 1082,38
¢ 2,50 200520 L00531 ,00%41 L,005d1 L,00500 00569 ,00UbdE L000%U ,00782 L0076b ,00800 ,00828 ,00853 ,0087Y ,00902 ,01080 1104,47 =
o 2,55 ,00540 ,000%2 ,00003 00573 ,U0582 00591 LOUBBA 00717 00761 L0079y ,00832 ,008062 ,00889 00915 00939 08124 (126,56 «
* 2,60 LUOSCYL L00578 ,00584 00595 ,00005 ,006148 ,0C680 ,00745 ,0079) (00830 ,00865 ,00886 00924 ,0095) ,00976 ,01168 1148,6% «
* 2,00 JG0582 ,00594 00006 ,00617 ,00628 00638 400716 00774 ,0U821 00862 ,008%5 ,00930 ,00900 ,00988 ,01013 L01213 1170,74 «»
» 2,70 L00663 00618 ,0062% 00640 JUULDY 00661 ,00743 ,0080) ,00852 ,00895 ,00932 ,00966 ,00997 ,0102> 01052 ,0125%9 1192,383 +
" 2,72 J0V029 L0008y ,00854 ,006038 ,0067> ,00685% ,00770 ,00833 ,00804 ,00820 L00967 ,01002 ,01034 ,01069 ,01091 ,01306 1214,92 »
v 2,80 .006487 ,00661 ,0007% ,00687 ,00699 ,00710 ,00798 ,00868 ,0U916 ,00962 ,031002 01038 ,0107) ,01102 ,08131 ,01354 (237,03 »
n. 2,85 L00070 L,00684 ,00098 ,0071)1 ,00723 ,0073% ,00827 ,00894 ,00949 ,00996 ,01038 ,01075 ,01110 401142 ,01172 ,01403 1259,10 =
* 2,90 L,00692 ,00708 ,00722 ,00736 ,00248 ,00760 ,00856 ,00926 ,0U962 L0103t ,01074 L0131 ,01449 ,01182 ,04213 ,01453 128L{,19 »
* 2,¥d «00716 ,00/732 (00747 ,007061 L00774 ,00786 ,00885 ,00957 ,0101b (01067 ,01112 ,01132 ,01189 ,01225 ,0125% 01503 1303,28 »
* 3,00 .00739.,00756 ,00772 ,00786 ,0GB00 ,00813 ,009315 ,00990 ,01051 01103 031149 ,01191 ,01229 01265 ,01298 01554 (385,37 «
AN R AR AR A RN R R AR A AN R RN P AR AN R AR RN R AN N AR R AR AR N O RN AN N AN R A AN AR AR AN AR R AR A RN R R A RS AN R AR AR AR AR AR AR AR AR AN R AN AN AN PR AARNAAREERANAARANNARANR
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[ - DIAMETRD DO CONDUTO Da 800, (MM) AREA DA SECAU DO CONDUTUL Sz 5027 M2 L]
..---...--....-..----.---,.---......v-...------.---------.-.--...--.-.-..--.---.-----.-------.---.-.-.-..-.-..-....-..-...’.--.;.q.
oVELCe » PER DA DE CARGA UNTTARIA EN M/M 0HS: K EM MILIMEYRQOS % YAZAD o
[ B g Y R T R R N Y R L L R e T T LT LY P T T L Ty Ty S e T LY P T LI T Y T RN Y )] L]
*(M/8) » K®,0d K3,06 Ks,07 K=,08 Ks,09 Ks8,10 K&#,20 K&, 30 Ka,40 K3,50 K=n,60 K=,70 K®,80 K&,90 Kej,0 K82,0 @ .

(I Y Y YT Y Y Py Yy T Y P e P P L P R Y Y R L L Y P Y P P P L R P Y P L P I R P PR Y P PR Y PR LR P R P YT P Y A Y P P Y Y S L L Y Y L T % )
30 ,00009 ,00009 ,00009 ,00009 ,00009 ,00009 ,00010 ,00010 ,000%1 ,00011 ,00011 ,00012 ,00012 ,00042 ,00042 ,00015 150,80 #
«3%  ,00012 ,00012 ,00012 ,00042 ,00012 ,00012 ,00013 ,00044 ,00014 ,00015 ,00015 ,00016 400016 ,00017 ,00017 00020 ~ 175,93 »
LA0  ,00015 ,00015 ,00016 ,00016 ,00016 ,00016 ,06017 ,00018 ,00018 ,00019 ,00020 ,00020 ,0002¢ ,00021 ,00022 ,00026 201,08 »
W45 ,00019 00019 ,00019 ,00019 ,00020 00020 ,00023% ,00022 ,00023 ,00024 ,00025 ,00026 ,00026 ,00027 ,00028 ,00033 226,20 +
.50  ,00023 ,00023 ,00023 ,00024 ,00024 ,00024 ,00026 ,00027 ,00029 ,00030 ,00031 ,00032 ,00032 ,00033 ,00034 00040 251,33 »
5%  ,00027 ,00028 ,00028 ,00028 ,00029 ,00029 ,0003% ,00033 ,00034 ,00036 ,00037 ,00038 ,00039 ,00040 ,00041 ,00049 276,48 «
280 400032 ,00033 ,00033 ,00033 ,00034 ,00034 ,000487 ,00039 ,00041 ,00042 ,00044 ,00045 ,00047 ,00048 ,00049 00058 304,59 «
269  ,00038 ,00038 ,00038 ,00039 ,00039 ,00039 ,00043 ,00045 ,00048 ,00049 00053 ,0003) ,000%54 ,00056 ,00057 ,00068 326,73 #
o70  ,00043 ,00044 ,00044 ,00045 ,00045 ,00045 ,00049 ,00052 ,00055 ,00057 ,00059 ,00081 ,00063 ,00065 ,00066 ,00079 351,86 «
75  ,00049 ,000%0 ,00050 ,00051 ,00031 ,00032 ,00056 ,00060 ,00063 ,00088 ,00068 ,00070 ,00072 ,00074 ,00076 ,00090 376,99 »
.80  ,00055 ,00086 ,00057 ,00057 ,00058 ,00058 ,00064 ,00068 ,0007% ,00074 00077 ,00080 ,00082 00084 ,00086 ,00103 402,12 »
.88  ,00062 ,000638 ,00064 (00064 ,00065 ,00066 ,00072 ,00078 ,00080 ,00084 ,00087 ,00090 ,00093 ,00095 ,00097 ,00316 427,26 «
.90  L,00069 ,00070 ,00071 ,00072 ,00072 ,00073 ,00080 ,0008% ,00090 ,00094 ,00087 ,0010% ,00104 ,00106 ,00109 ,00130 452,30 »
W95 ,00076 ,00077 ,00078 ,00079 ,00080 ,00081 ,00089 ,0009> ,00100 ,00104 ,00108 ,00112 ,00115 ,00118 ,0012y ,00144 477,52 »
1,00 ,00086 ,0008> ,00086 ,00087 ,00089 ,00090 ,00098 ,001058 ,00110 ,00115 ,00120 ,00124 00128 ,00131 ,00434 ,008160 502,66 »
‘1405  ,00092 ,00094 00085 ,00096 ;00097 ,00098 00108 ,00115 ,00822 ,00127 ,00132 ,00137 ,0014% ,00144 ,00148 ,00176 527,79 w
1,10 ,00101 ,00102 ,00104 ,00105 ,00106 ,00107 .0U118 ,00126 ,0U133 ,0U139 ,00145 ,00150 ,00134 ,00158 ,00162 ,00819) 552,92 »
1,35  ,00109 ,00111 ,00313 ,00114 ,00116 ,00117 ,00129 ,00138 ,00145 ,00152 ,00158 ,00163 ,00168 ,00173 ,00177 ,00211 578,03 «
1,20 ,00119 00120 ,00122 ,00124 ,00125 ,0012Y ,00140 ,00150 ,00158 ,00165 ,00172 ,00178 ,001H83 ,00188 ,00193 ,00230 603,19 «
1,29  ,00128 ,00130 ,00132 ,00134 ,00136 ,00137 00151 ,00162 ,0017% 00179 ,00186 ,00193 ,00199 ,00204 ,00209 ,00R49 628,32 #
1,30 ,00138 ,00160 ,00142 ,00144 ,00146 ,00148 ,00163 ,001{79 ,00185 ,00{84 ,0020% ,00208 ,00218 ,0022) ,00226 ,00270 653,45 «
1,35 ,00148 L0019 ,00153 ,00155 ,00137 ,00159 00176 ,00189Y ,00200 ,00209 ,00R17 ,00225 ,00232 ,00238 ,00244 00291 678,59 »
1,40 ,0U159 ,00162 ,00164 ,00100 ,00169 ,00171 ,00189 ,00203 ,002314 ,00224 ,00233 ,00241 ,00249 00256 ,00262 ,00313 703,72 »
1,45  ,00170 00173 00175 ,00178 ,00181 ,00183 ,00202 ,00217 ,00230 ,00244 ,00230 ,00259 ,00267 ,00274 ,0028% ,00335 728,85 »
1,50 ,00181 ,00184 ,00187 ,00190 00§93 ,00195 ,00216 ,00232 ,00246 ,00257 ,00268 ,00277 ,00285 ,00293 ,00301 ,00359 783,08 ¢
1,55 ,00193 ,00196 ,00199 ,00202 ,00203 ,00208 ,0023) ,00248 ,00262 ,00275 ,00286 ,00296 ,00309 ,00313 ,00321 ,00383 779,12 ¢
1,60 ,00205 ,00208 ,00212 ,00215 ,00218 ,0022) ,00245 ,00264 ,00279 ,00202 ,00304 ,003¢3 ,00325 ,00334 ,00342 ,00408 804,25 »
1,69  ,00217 ,00221 ,00225 ,00228 ,00232 ,0023% ,00261 ,00280 ,00297 ,00311 ,00323 ,00335 ,00345 ,00355 ,00364 ,00434 829,38 ¢
1,70. - ,00230 ,00234 ,00238 ,00242 ,00245 ,00249 ,00276 ,00297 ,003318 00330 ,00343 ,0033%% ,00366 ,00376 ,00386 ,00463 854,52 ¢
1,73  ,00243 ,00248 ,00232 ,00236 ,00260 ,00263 ,00293 ,0031% ,00333 00349 ,00363 ,00376 ,00388 ,00399 ,00409 ,00488 879,65 o
1,80 ,00257 ,00261 ,00266 ,00270 ,00274 ,00278 ,00309 ,00333 ,00352 ,00369 ,00384 ,00398 ,00410 ,00422 ,00432 ,00516 904,78 @
1,85 ,00270 ,00275 ,00280 ,0028% ,00289 ,00293 ,00326 ,00351 ,00372 ,00300 ,00406 ,00420 ,00433 ,00445 00437 ,00845 929,94 »
1,90  ,00284 ,00290 ,00295 ,00300 ,00304 ,00309 ,00344 ,00370 ,00392 ,0041) ,00428 ,0044d ,00457 ,00470 ,00482 ,00575 955,08 »
1,65 ,00209 ,0030b6 ,00310 ,003i5 ,00320 ,00325 00362 (00390 ,00413 ,00433 ,00400 ,004656 ,00484 ,00495 ,00307 ,00606 $B80,48 »
2,00 ~ ,00314 ,00320 ,00326 ,00331 ,00336 ,00341 ,00380 ,00410 ,00434 ,0045> ,00474 ,00450 ,00506 ,00320 ,00333 ,00637 1005,3% =
2,05  ,00320 ,0033% ,00342 ,00347 ,00353 ,00358 ,00399 ,00430 (00456 ,00478 ,00498 ,00515 ,0053) ,00546 ,00560 ,00668 100,43 »
2,10  ,00345 ,00351 ,00338 ,00364 ,00370 ,0037% ,00419 ,00451 ,00478 ,00%01 ,00522 ,00540 ,00557 ,00373 ,00588 ,00702 1055,58 »
2,15  ,00360 ,00368 ,00374 ,0038% ,00387 ,00393 ,0043% ,00473 ,00501 ,00525 ,00547 ,00566 ,00584 ,00601 ,00616 ,00736 {080,7{ =
2,20 ,00377 ,00384 ,00391 ,00398 ,00404 ,00410 ,004%9 ,00495 00525 ,00550 ,00573 ,00593 ,00612 ,00629 ,00648 ,0077% $105,84 »
2,25  ,00393 ,00401 ,004090 ,00416 ,00423 ,00429 ,00480 ,00317 ,00548 ,00675 ,00399 ,00620 ,00640 ,00658 ,00673 ,00806 '1130,98 ¢
2,30 ,004310 ,00419 ,00427 ,00434 ,00441 ,Q0448 003501 ,00840 ,00873 ,0060) ,00625 ,00648 ,00668 ,00687 ,00708 ,00842 1156,14 ¢
2,33  ,00428 ,00437 ,00445 ,00453 ,00460 00467 ,00523 ,00564 ,00398 ,00627 ,00653 ,00676 ,00697 ,00717 ,00736 ,00879 1181,24 ¢
2,40  ,00445 ,00455 ,00463 ,00471 ,00479 ,00486 ,00545 ,00568 ,00623 ,00684 00681 ,00703 ,00727 ,00748 ,00767 ,00017 $206,38 »
2,45  ,00463 ,00473 ,00482 ,0049) ,00499 ,00506 ,00567 ,00615 ,00649 ,00681 ,00709 ,00735 ,00758 ,00779 ,00799 00935 1231,51 e
2,50 ,00482 ,00492 ,0050%1 ,00510 ,00319 ,00527 ,00380 ,00838 ,00676 ,00709 ,00738 ,00765 ,00789 ,0081%1 ,00832 ,00995 1256,64 »
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» 2,60 «00414.,00429 ,00431 ,00438 ,00440 ,00452 L00506 ,00546 ,00878 ,00605 ,00630 ,000%2 ,Q0672 ,00690 ,00708 ,00842 2081,3) «
e 2,70 00429 ,00438c ,004487 ,00455 00462 ,00469 00529 ,00586 ,008600 ,00628 ,00654 ,00676 ,006897 ,00717 ,00735 ,00874 2120,58 «
« 2,7 200445 ,00454 064638 ,0047)1 ,00479 004886 ,00544 ,00987 00622 ,00652 ,00678 ,00702 ,QU723 ,00748 ,00762 ,00906 2159,85 «
* 2,80 00450 00470 ,D047Y% 00488 00496 ,00504 00564 ,CO060Y ,0Ub45 00675 ,00703 LV0727 ,0U750 ,00/71 ,00730 00940 2199,12 +
* 2,85 «0047b6 ,004887 ,0049b ,00505 ,00514 ,00921 ,003848 ,00630 ,00608 ,00700 ,00728 ,00753 ,00777 ,00798 L,00B18 ,00973 2238,39 »
* 2,980 «06493 L,00508 ,005138 ,00%23 ,005381 00539 00605 ,006%2 ,0UHYY 00724 ,00754 ,00780 ,00804 ,008206 ,00847 ,01008 2277,67 »
* 2,95 200509 00520 ,00581 ,00540 00549 ,00558 00625 ,00675 ,0G715 0074y ,00780 ,00B07 ,00632 00855 ,00877 ,01043 23§6,93 «
* 3,00 2005286 ,00530 ,00548 ,0055b 00568 ,00577 ,00648 ,00698. ,0070y ,00775 ,QUbUL ,0UB34 ,0086U ,00884 ,00906 ,01078 2356,21
[ 2332222322222 2 R R R X F RS N2 AR AR R 2 A Z A R AN AR S RS R A R A R R 2R 2SS FR R 2 RS R 2 R 22 R R AR 2R RS2 R R AR RRY SRS R RRRRRR R R 2R RRARRRR R0 2]
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« CIAMETRU DU CunGUuTd Dz 1550, (MM) ARKEA DA SECAU DO CUNDLTL SE 8659 mMZ »
L L T R R e R A R o N T I L L L T I T L T T N T T L T ey R e Y o T Y Y P TR R E P T Y Y Y |
sviLbUe » PERUA UL CAKNGA UNITITAK ] A B M M/m (IbSs K EM MILIMETRYS a VALAQ w
Lol Y L R L T R e T R L L L e e P e LI T LT T T P WA D "
w(M/S) &« KEG(UD KELUD KETL,07 KB, IS K3 05 K2,i0 K=,20 X3 30 K£,40 KE,50 KE,60 K8,7C K®8,80 K€,96 K=1,0 KS82,0 [

I A TS A A ST PR R LR R R R R R L A L A R P Y R R A L P L Y R PR R LY P I Y P T Y L Y Y Py P Y P TR Y L F T TPy ¥
* ,30 «G00RO L00LG/ L00QDT7 L00007 00007 ,00007 ,000927 ,00007 ,00008 ,00008 ,00008 ,00008 ,00009 ,0000y ,00009 ,0001U 299,77 ¢
L35 «000OY L00009 L00009 L0000y LU0NOY L0000Y L000GY 409010 ,0U010 ,0001% ,000131 ,00081 ,0¢0312 ,00012 ,00012 ,00014 303,07 »
s L40 00081 L00011 L0003l L,00031 L,00011 L00C11 ,00012 00013 L0GO13 ,L,000314 ,00014 ,0008d ,00015 ,006015 ,00016 ,00018 346,36 »
¢ ,4d «00014 ,0CL1a ,00014 ,0C014 00914 ,00014 ,00015 ,00015 ,00017 ,00017 ,00018 ,00018 ,00019 ,00019% ,00020 ,00023 389,66 »
LIS-11) «Q0ULI7 L00017 ,00017 ,00017 L0u017 L,00017 ,0001Y 400020 ,0u020 .0U0Z) ,00022 ,00023 ,00023 ,00024 ,00024 ,00029 432,95 »
L1 00020 ,00020 ,00020 ,00020 ,00021 ,L,00(021 ,00022 ,00024 ,00602% ,00026 00020 ,00027 ,00028 ,00029 ,00029 ,00034 476,25 =
*  L60 00023 ,00024 ,00024 ,00024 ,00028 ,00024 20026 ,000628 ,00029 ,00030 ,00031 ,00032 ,00033 00034 ,00035 ,00041 519,94 =
65 «Q0U27 LU0027 L000Y8 L,00G20 ,00028 L,06025 ,00031 ,000383 ,00034 ,00085 L00037 L,L0o03B ,0003Y ,00040 ,00041 ,00048 d62,84 «
LY 00031 L00032 00032 ,00032 00932 LUOCII L0008 LUOPIB ,00099 ,00041 ,0GUA2 ,00044 ,0U045 ,00046 ,00047 ,00056 606,13 =
¢ L7 00035 LGUDAR L00030 L00GS7 04087 LLODI/ 00080 L0043 ,uyU8Y ,NODAT7 00049 ,00050 ,GU052 ,00053 ,00054 ,00064 649,43 »
« L80 00040 L0001 L00341 ,00C4a) ,G0042 L,0N042 ,20uds L0QUAY ,0u0dL 400009 (00UDD 00037 ,QU0b%¥ ,00060 ,00062 ,00079 692,72 »
e L8 200045 00045 00040 ,000480 L00GA7 G047 5027 ,00058 ,00uds ,00060 ,000b2 ,00UbA QU066 00068 ,D0069 ,00082 /730,02 #
. ,90 «00O%0 ,00051 L,00051 L,0V052 ,00N22 LDauhy 00028 L,00001 ,00004 ,N0087 ,00070 ,00072 ,00074 ,00076 ,00078 ,00092 779,31 »
LN L WU0UBd L000UD% 00037 L,00057 ,00038 00059 ,0v004 00068 ,00072 ,00075 ,00078 ,00080 ,00082 ,00084 ,00086 ,00102 827,61 »
» 1,00 «00061 ,00062 ,00063 ,0UC63 ,060004 00065 L,000/1 LC007Y ,00079 ,udU8d ,00086 ,00uU89 ,00091 ,00094 ,00096 ,00113 865,90
v 1,00 WOVLU67 ,0006d ,00068% 00009 00070 L,00G71 ,00078 ,000838 ,00087 ,000%3 00094 00098 L00100 ,00303 ,00106 ,0012b 90Y,20 =
v 1,10 «00073 ,00074 00075 00676 400G77 400078 L00GbS 00081 ,00U¥6 ,00100 ,00104 ,00107 ,003110 ,001138 ,00116 L00137 952,49 »
* 1,10 «00078 ,000HL ,GO0KZ 400063 ,00024 00085 ,0009) ,00099 ,00§04 L0010% ,003190 ,00137 00120 001238 ,00126 ,00150 995,79 »
v 1,2V «O008E LUulB7 00)4d ,00avL LGONY] ¢ND092 ,00101 ,00108 ,00813 L0011y ,00143 ,00127 ,00381 ,00134 ,00138 L,00163 1039,08 »
. 1,2> 00098 (00036 L0LGYD L0UE7 L1009 s 00099 ,00109 00117 001e«3 ,00128 ,00108 ,00138 ,0via?2 ,00146 ,00149 L0017/ 1082,38 »
¢ 1,3C 200100 ,0010¢ ,001¢8 LULI0A LUd1Ge (20107 ,0ultE ,2012p ,00143 ,0018Y ,00144 ,00149 ,00153 ,00157 ,00161 ,00191 1125,68 «
* 1,35 00117 L0UL0Y LDUlll L0012 (00114 L0011 L0017 ,00136 ,00143 00150 ,0089% ,00861 L,0u1063 ,00170 ,00174 00206 168,97 #
o 1,40 00115 L07117 400319 ,0ulel ,0ul22 400174 ,0uldb 00146 ,001%4 00161 ,00167 00173 00878 00182 ,00167 ,00221 1212,27 »
* §,40 WUUIZ2Y L0G12D L0n1e) ,001425 ,00151 ,20132 ,u0146 00150 (0Ui6h (00472 ,00179 ,Q018d 00191 ,00196 ,00200 00237 12%5,56 »
" 1,50 WUULO1 LOULIS L0136 LGuldr 0Du13% LuC141 ,0uldh ,00867 ,00376 ,001B4 ,0019) ,00198 ,00204 ,00209 ,00234 ,00254 1298,86 »
. 1,50 «00140 ,0014F ,0uldda ,0014b 00148 LUG1D0 ,001606 00178 L0018 L,00197 ,00204 ,0021) ,0023b ,00223 ,00229 ,00271 1342,15 »
" 1,00 W 0014y LCGULID] 00158 00150 00158 ,00160 00177 ,00190 ,00200 ,0020y ,00248 ,0022> ,00232 ,00238 ,00244 ,0028Y 1385,45 =
s 1,05 WGOL1N7 L0Glol L0038 L6016 00168 ,00170 ,00188 ,00202 ,00213 ,00223 ,00231 ,0023y 00246 00255 ,0025%9 ,00307 1428,74 =
*« 1,70 W 00167 00170 00372 ,00175 ,00177 06180 ,00199 ,00214 ,00226 ,00235 ,00245 ,00254 00261 ,0026n 000275 ,00326 1472,04 »
" 1,75 00170 ,0017% ,00182 ,0014D ,U0108 L0190 ,00241 (00220 ,00239 ,00250 ,00260 00269 QU277 ,00284 ,00291 ,00346 1515,83 »
* 1,80 00186 L0GLEY ,0n192 ,00190 00198 ,00g0] ,6UZ23 ,00239 ,06223 ,00265 ,0027%> ,00484 ,0u293 ,00301 ,00308 ,00366 1556,63 =
e 1,89 W0016h 00200 L6N278 L00206 00209 ,00212 ,00235 00253 ,00267 L0027y ,002Y0 ,00300 L00d0Y% L0031H 00325 ,003880 1601,92 «
1,90 WO0ZUD L0U2L0 L06Z214Q L,u0G217 L00220 (00¢23 ,0024b ,(GO266 ,00281 ,0029d ,003¢6 ,00317 ,0032b6 00335 ,00343 ,00407 1645,22 »
* 1,92 Ww00217 00221 00225 iiugde ,00231 ,00235 ,00261 00280 ,0u296 00330 ,00322 00339 ,00343 00853 ,00361 ,0042y 1688,51 ¢
» 2,00 004208 ,0UECde ,00236 L,uU24U ,0U243 00247 ,00274 ,00295 ,00312 ,00326 ,00339 ,00850 ,06361 L00371 ,00380 L0045} 1731,81 »
e 2,00 J00239 00240 ,0n247 (06251 ,0025%5 ,0025%9 ,00288 00309 ,00327 ,00342 ,00356 00368 ,0U37Y 00390 ,003Y9 00474 1775,11 «
e 2,10 «CURB0 LVUZDD ,0UEDY ,00203 400267 ,00271 ,0N302 ,00324 ,003843 ,00359 00373 00386 ,003¥6 ,0040Y ,00419 ,00497 1818,40 »
» 2,15 W00RAL L,0DgbD (u0E7) ,u0z/0 JUU2B0 ,00284 00316 ,00340 ,00360 ,00376 ,003¥1 ,0040d ,00417 ,00428 ,00439 ,0052] 1861,70 »
" 2,20 200273 L0079 400zrd ,0URAE L00283 (U097 (NGII] L0380 QU376 L0094 ,00410 ,00828 ,N04A7 ,0044Y 00460 00546 (904,99 ¢
*« 2,25 200285 00291 00286 L0301 00306 L00310 00346 L003872 00394 ,00412 ,00428 L0044 ,0vdaS57 ,00469 L,00du] (00571 1948,29 =
* 2,30 200298 L,00303 L0030y L00318 ,0u3lY ,00324 ,0udbl L003BY ,0udll LUUA30 ,00447 ,004063 ,00477 ,00490 00502 ,00596 1991,58 =
» 2,3 000310 L0UILD 00322 LLOIED LO0ISI L,00338 ,0N376 ,00405 ,00429 ,0044Y ,00407 ,00489 ,0NU4YB L00d11 ,00524 ,00023 2034,88 »
* 2,40 «00323 ,00329% ,00336 ,00341 ,00547 ,00352 006392 ,00423 ,0uda7? ,004068 ,004B7 ,00904 ,00519 ,00538 ,00547 ,000649 2078,17 »
¢ 2,45 00336 ,00348 ,00349 ,0035D 00361 ,00866 00409 ,00440 ,00466 ,00488 00507 ,00325 ,00541 ,0055%6 ,00570 ,u0077 2121,47 »
* 2,50 «00349 00350 ,00363 ,00306% ,0037% ,0038)1 ,00425 ,00458 ,00485 00508 ,L,00%2b 00240 ,00503 ,0057y ,D0593 00704 2164,76 ¢
v 2,55 200363 ,00370 ,00377 00384 ,G0390 ,003896 ,00442 ,00477 ,00504 ,00528 ,00549 ,009658 ,00586 ,00602 ,QU0,7 ,00738 2208,06 =
# 2,60 00377 00385 ,0ud92 ,0N89%% ,00405 ,0041)1 ,00460 ,00495 ,00%24 ,0054Y ,00371 ,0099) ,00609 ,00626 ,00641 ,00762 2251,33 «
» 2,060 00391 ,00399% ,00407 ,00414 ,0C420 ,00427 ,00477 ,00514 ,00544 ,00570 ,0059%3 ,00014 ,00032 ,00650 ,00666 ,00791 2294,63 »
2,70 00405 ,00414 ,0N4A22 00429 00436 ,00043 ,004¥d ,00534 ,00565 00592 ,00616 00637 ,00686 ,00675 ,00698 ,00821 23II7,95 «
. 2,73 « 00426 ,00429 ,00437 ,00445 ,004%2 ,004859 00513 ,005%3 ,00%86 ,00614 ,00649 ,00661 00681 00700 ,00717 ,00852 2383,24 ¢
* 2,80 yO043d ,00444 ,00453 00461 00408 ,00475 ,00332 ,00574 ,00607 ,00636 ,00662 ,00685 ,0070b6 ,00725 ,00743 ,00883 2424,54 »
* 2,85 «0045%0 ,00459 ,00468 00477 ,00485 ,00492 ,00851 ,00594 ,00629 ,0005y ,00686 ,00709 ,0073)1 ,00751 ,00770 ,00915 2467,83 »
. 2,90 Q00488 ,00475 LC04BD ,00493 ,00501 ,00509 ,00570 00615 ,00651 ,00682 ,00710 ,00734 ,0U757 00778 ,00797 ,00947 2511,43 =
e 2,9 «00481 L0049y ,00501 ,00510 ,00518 ,00526 ,00590 ,00636 ,00674 00706 ,00734 ,00760 00783 ,00805> ,00825 ,00980 2554,42 »
e 3,00 «00497 ,00508 ,00518 00527 ,0QUDI6 ,00544 00640 ,00638 ,Quby? L00730 ,00759 ,00786 ,00810 00832 ,00853 ,01014 2567,72 »
G PR R A AN AR A AN AR AN R AN R AR A RN R RN AN AR N RS R A C AR R T R A AN R AN S AR A AR AN A RN R AR AN RO RN R R AN RN N N AR AN SN AT AR AN CE R RN R AR RAR A RN A NN RN ASA N AR AN TR RANS
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A RN AR AN PR R R AN AR RN R R P R R R AN R R R A S R AN A AN AN AR AR IR RA NI RN R O AN AR AN AR E RN R R AR AN AR A AN AR RN RN RN RN RACR IR DR RN R R AR ARt nennnnane CETESE o

L ) DIAMETKRL DU CONDUTO Ds 1100, (MM) AREA UA SECAU DD CUNDUTO S8 ,9508 M2 ’
P T L L R L R E T T A L L L L e L Ll T L T L T L T T Y Ll L L L T T T T e ey S T2 Y
eVELU= » PeERUA UVE CARGA UNTTAKTIA EM M/M UBsS: K tm MILIMETRUS * VAZAQG »
‘CIDADEt---..-.--.-..-.-...--.--.-.-----.--.--.-..---.-------.--------.-----.--.------.---.-g--.--.--...-.------.--—----'l (L/s) ”
#(M/5) = Kz,05 HKs3,00 Ks,07 X3,08 Ks,09 K2,10 K»,20 K32,30 K©,40 K®8,50 Kz3,60 Ke&,70 K8 80 K=, 90 K=si 0 K32,0 » *

[ TR T N T R Y Y R R Y X L T P P P T T P P Y P Y T T T Y P Y Ty R e R N R Y Ll I L LA TS I Y Y T Y ]
«  L30 «000C¢6 ,00006 ,20006 ,00000 ,00006 L,00006 ,00007 00007 ,00007 ,00007 ,00008 ,00008 ,0U008 ,00008 ,00008 ,00010 285,10 »
L T «00008 ,00008 00008 (OUODEL L,00G008 ,00008 ,00009 00009 ,00010 ,00010 ,00010 ,L,00041 00031 ,00041 ,0001% ,00013 332,62
*  L40 »0uU010 ,0001¢ ,0001% ,00011 ,00011 ,00011 ,0008f ,000i{2 ,00013 ,00018 ,00018 ,00014 ,00014 ,00014 ,00015 ,00087 380,13 o
e ,43 200013 ,00088 ,00033 ,00013 ,00013 ,00013 ,00084 ,00015 ,00016 00016 ,00017 ,00ui? ,00018 ,00018 ,00019 ,00022 A27,65 ¢
[ -1V «00016 ,00010 ,00016 ,000186 ,00016 ,L,00016 ,00018 ,000ib (00019 ,00020 ,00L02) 00021 ,00022 ,00022 ,00023 ,00027 AT 5,17 o
5 «00U1Y L0001y 400019 ,0001% ,00019 ,00020 ,0002)1 L00022 ,00023 ,00024 ,0002> ,00026 ,0U026 ,00027 ,00028 ,00033 522,68 ¢
PN Y 00022 ,00022 00023 ,00028 ,00023 ,00023 ,0002% ,00026 ,00028 ,00029 ,00030 ,0003) ,00031 ,00032 ,00033 ,00039 570,20 #
U Y sULUEZG ,00020 ,00020 ,00026 ,00027 ,00027 ,00029 ,00031 ,00032 ,00033 00035 ,000306 ,00087 400038 ,00038 ,00045 617,72 w
e J2C dUGUI0 (00930 400030 ,00030 ,0003) (00038 ,00033 ,0003d ,0U0S7 ,0003% ,00040 ,00043 ,00042 ,00044 ,00045 ,00052 665,23 »
LY A $UOV34 L,00034 ,00034 ,00035 ,00038% ,00035 ,000388 ,0004)1 ,00043 ,00044 00046 ,00047 ,00049 ,00050 ,0003%% ,00060 712,798 =
I 1Y «GLUSB L00038 L,00039 ,000389 ,00040 ,00040 ,00043 ,D0046 ,00048 00030 ,00052 ,00054 ,000%5> ,0005/ ,0005%8 ,00068 760,27 #
* L85 «G0042 00043, ,00043 ,00044 ,00044 ,00045 ,00049 ,00092 ,00054 00057 ,000dY ,00063 ,00062 ,00064 ,00065 ,00077 807,78 =
e (90 2 0C047 ,00048 ,00048 ,00049 00050 L,00050 ,00054 ,00058 ,0006% ,00063 ,00066 ,00068 ,00070 ,00072 ,00073 £ 00087 855,30 »
LN L «0UUBR L00053 00054 ,00054 02055 ,000585 ,00060 ,00064 00068 ,00071 ,00073 00076 ,00078 ,00080 ,00082 ,00096 902,82
100 PULUBE (000088 L,0005% 00060 .,00001 (00061 ,00067 ,00071 ,00075 ,00078 ,00081 ,00084 ,00086 ,00088 ,00090 ,00107 850,33 »
* 1,02 «06063 ,00064 ,0006% ,00006 ,00006 ,00067 ,01073 ,00078 ,00082 ,00086 ,00069 ,00092 ,06095 00097 ,00100 ,00118 997,85 »
e 1,30 «VULRY L00070 00071 400072 L03073 LCO073 00080 00088 ,00090 ,000¥Wd ,0UOYB 400101 L0UL0E L0UI0/ L00109 00829 1045,37 =
1,13 «UU07Y 400070 (00077 ,L,00078 ,07079 ,L,00080 ,00088 ,00094 ,000%9 ,001048 ,00107 ,00110 00414 ,00117 ,L,001¢9 ,0014% 1092,88 «
¢ 1,70 «OUOKRYL L00UBY L00UB4 L000mD ,00NB6 LUQOCB7 ,00N095 ,00102 ,L,001G7 L,0031382 001106 ,00420 ,00124 ,00127 ,00130 ,00154 3114(G,40 »
¢ 1,25 OUuss ,00089 ,00090 ,00082 ,00093 ,00094 ,00103 ,00110 ,0U116 ,00121 ,00126 ,003130 ,00134 ,00137 ,00141 ,00167 1187,82 »
* 1,30 « 00095 ,000¥0 (00098 L0009y ,00100 ,un101 ,00111 L0019 ,00426 ,00131 ,00136 ,00143 ,00143 ,00349 ,00§52 ,00180 1235,43
e 1,3% 00102 00103 ,0010> 400306 ,003108 ,00109 ,00320 ,00128 ,00135 ,00141 ,00147 ,00152 ,00156 ,00160 ,00364 ,00194 1282,95 »
* 1,40 200109 L00111 ,00142 ,00114 ,00115 L0017 ,00129 ,00138 ,00145 ,00152 ,0015%8 ,00163 ,00168 ,00172 ,00176 ,00209 1330,47 »
* 1,4> 200137 L,00113 ,00120 ,00322 ,ud124 L0012 ,00198 ,00548 ,00156 ,00163 ,001069 ,0037% ,00180 ,00185 ,00189 ,00224 31377,98 »
e 14,50 200174 ,003<¢0 00128 003130 ,00132 ,00134 ,00147 ,00158 ,00167 L0037« ,001®1 ,00187 ,00192 ,00198 ,00202 ,00240 1425,50 =
s 1,5 00182 ,0013% ,00137 ,00139 ,00140 ,00142 ,00357 ,00168B 00378 ,00160 00163 ,00169 ,0L205 ,00213 ,00216 ,00256 478,02 «
¢ 1,60 «00141 ,00143 ,0014% ,00347 ,00149 ,00151 ,00167 ,00179 .0018§ «00198 ,00206 ,00212 ,N0219% ,00225 ,00230 ,00273 1%520,%4 =«
* 1,65 0014y ,00152 ,001%4 L,00150 ,30159 00161 ,00178 ,00191 ,0uU2C1 L00210u ,002%8 ,00226 ,0023) ,00239 ,00245 ,00290 1568,05 »
« 1,790 «00158 ,00161 00163 L,L01686 ,00168 ,00170 ,00188 ,0020¢ ,00218 ,00223 ,00232 ,00240 ,NU247 ,00253 ,00260 ,00308 1615,37 =
* 1,75 ,00167 ,00170 ,00173 ,0017> ,00178 ,00180 ,00199 ,00214 ,0ude6 ,00236 ,00246 ,00254 ,0C261 ,00268 ,00275 ,003206 1665,09 «
» 1,80 «00176 (00179 ,00182 ,00185 00188 00190 00211 L,00226 ,00239 QU250 ,00260 ,0026b ,00276 ,00284 ,00291 ,0034d 1710,060 »
* 1,80 00186 ,00189 ,0N192 ,00195 ,00198 ,00200 ,00222 ,00239 ,002%2 ,00264 ,00274 ,00283 ,0u292 ,00300 ,00307 ,00364 1758,12 »
* 1,90 «0015% ,0019Y ,00202 ,00205 ,00208 ,.0N21) ,00234 ,0025¢ ,00266 ,QU278 ,0028vy ,0024% ,00308 ,00316 ,00324 ,00384 1805,64
» 1,95 $002CS L0020y ,0ue3d ,00216 ,00218 ,00222 ,N0247 ,00265% ,Q0u280 ,00293 ,00304 ,00313 ,00324 ,003338 ,0034% ,00404 1833,15 =
* 2,00 00215 L0021y 00223 ,00227 ,00230 (00233 ,0025% 00279 ,002%4 00305 ,00320 ,00333 ,00341 ,00350 ,00359 ,00425% 1900,67 »
* 2,09 L0U2Z26 ,00230 ,00234 ,00238 ,00241 00245 00272 ,00292 ,0U309 ,00324 ,00336 ,60348 ,0uUdhb L,00968 ,00377 ,0044/ 1948,19 ¢
* 2,10 200287 ,00241 ,N0245 ,00249 ,002%3 ,002%6 00285 ,00307 ,00324 ,00339 ,00353 ,00365 ,00376 ,00386 ,00395 ,00469 + 1995,70 «
» 2,15 200247 ,00252 ,u02n7 ,00261 ,0u205 ,00269 ,00299 ,00321 ,00340 00356 ,00370 ,00382 ,00354 ,00404 ,00414 ,00491 2043,22 ¢
* 2,20 «0G25y ,0uZ64 005208 ,00278 ,00277 ,0028f ,003313 ,003386 ,003%6 ,00372 ,00387 ,00400 ,0ud12 ,00423 ,00434 ,00515 2090,74 »
* 2,25 »00270 ,00¢7d ,00240 ,00285 ,0028% ,00293 ,00327 00352 ,00372 ,00389 ,0040d ,00418 ,0U431 ,00449 00454 ,00038 2138,23 «
¢« 2,30 2002h2 ,00287 ,00292 00287 ,003802 ,00806 ,0udal 00367 ,0U3BE ,00407 ,00423 ,00437 ,00450 ,00463 ,00474d4 00562 2185,77 »
* 2,33 200¢sd ,0029% ,0030% L,00310 00315 ,003819 ,003IB6 ,003B8 ,00405 ,00424 00441 ,00456 ,00470 ,00483 ,00495 ,00587 2233,25 «
* 2,40 00300 L00912 .00318 ,00328 ,00328 00333 ,0037¢ L0039y Qudy3d ,00442 ,00400 ,00476 ,00A4Y0 ,00504 ,00516 ,00612 2280,60 »
e 2,4 WG0318 L00324 ,00839 ,00330 ,00341 00846 L00386 ,004106 ,0U440 ,0046) ,0047Y ,00490 00511 ,00525 ,00558 ,U0638 2328,32 *
* 2,50 L00UI3Y 00337 ,00344 00330 ,L,0uddd (u0IR0D L,00402 ,N04II ,0045%8 ,00450 ,0049Y 00510 ,0LS532 ,00546 00560 ,00664 2375,84 «»
s 2,55 L0344 00351 ,00357 L0036 ,003869 00375 00418 ,004850 (00477 ,0049Y ,00519 L00537 ,00d58 ,005%68 ,005882 ,00691 2423,36 «
* 2,6C 003957 L,00304,,00371 ,00377 ,00383 ,0098% ,0uddd L00408 ,0ua¥d L0051 ,0059% ,005506 ,0L575 ,2059) ,00605 ,007318 247C,87 =«
« 2,060 cUUS70 LU0876 00385 ,00392 ,00398 (00404 ,C04D] 00486 ,0UDID LLUDIY L00D6U ,00dB0 ,0ud97 00614 ,00629 ,00746 2518,39 =
* 2,7¢ «00388 L00892 00369 ,004Cd ,00413 ,0041y ,00468 ,00504 ,00334 ,Q05dY ,005b1 ,00002 000620 ,00637 ,00653 ,00775 2565,91 »
e 2,75 LLUIS7 ,004a06 00414 ,00421 ,00428 L0434 ,004HD ,00528 ,00%554 Lu0%80 ,00603 ,00024 ,00643 ,00661 ,00677 ,008038 2613,42 «
e 2,80 20UA12 V0420 00428 L00436 ,00443 00450 ,00503 ,00542 ,0uU574 ,00601 ,060625 ,00647 ,0U666 ,00685 ,00702 ,00B33 2660,94 »
* 2,85 »,00426 00439 004843 ,00431 00499 L0466 L0921 00562 ,0UdYS 00623 ,00648 00670 ,00690 ,00709 ,00727 ,00863 2708,46 »
0 2,90 J00440 ,0G4dDU ,Nna%9 L,0udb7 00474 004482 ,00539 ,00581 L,00615 ,u0645 ,00670 ,00694 ,0071d ,00734 ,00753 ,00893 2785,97 =
« 2,95 L,00455 ,004h% ,un474 ,00489 ,GNAEY¥L L,u089K 00558 ,00601 ,00637 L,uued7 ,00694 00718 ,0u?dy ,00760 ,00779 ,00924 280,49 »
» 3,00 JUGAE70 L0VA0C ,00490 ,064%Y (Lu9HD7 LUud13 00576 00622 00658 00650 ,00717 L00742 ,00765 ,00786 ,00805 ,00956 2631,01 #
EA R AR AN N RN R AR AN A AN A AR R AN NN N RANNA A AR R T AN N R A IR R A AN N R I A RN I R N A A N A AN A AR AR R ARAN RN R RGP IR R AR AR R RSP R A NN RN RN R RN AR ANAN R AN AR AARAANRR SRR ANNRARNADN
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LR FE R RN DS R ERESE] L4 - LA X ] CRCAARE AAR R AR R R R AR AN N RN R AN AN EARR AN R AN ANAANRNRN RN N AR ARNRRRARARRARSARO Rk akn LEI1LESE #e
* DIAMETRO DO CUNLUTO Ds 13150, (MM) AREA 0A SECAU 00 CUNDUTU S= {,0387 M2 L}
[ L T TS T S Y Ry PR ey P Y P Y Y P T T PY YT EIF T Y PR Y P Y A P Y LY R Y Ty F Y T e Y P TP Y Y P Y PP P Y Y Y Y PP Y Y LY Y Y T LT Y
*VELQe » PERODA DE CARGA UNITARKIA EM m/m OBSt K EM MILIMETROS ¢ VAZAG «»
.CIDAUE.---------c--.--.---..---.---.-.---o--------.-----.---.-------..--.------.--...----------..-..-.---.----.---..-..ul (L/s) »
#(M/8) » K3,05 KB,0n Ks,07 Ks, 08 R3,09 K=, 10 K3,20 K®,30 K&,40 Ke,30 K=,60 Kz,70 K®,80 Ks5,90 Ks{,0 K82,0 = "

(LI LR Y P L e R R R R Y Y P R P Y Y R Y P Y P Y Y Y Ty oy T o R e T T Y Y Y P R P Y Y T Y Y Y L T Y]
v L3 «U00ES 00000 ,00006 L00020 L0000 L,00006 ,0U006 ,00007 ,00007 ,00007 ,00007 ,00007 ,00008 ,00008 ,00008 ,00009 311,61 »
L3 «00U0b 00005 00008 ,00008 ,00008 ,00008 ,00008 ,00009 ,00009 ,00009 ,00010 00010 L,00010 00031 00011 ,00013 363,54 »
* G4y 00010 ,00010 ,00910 ,L,0001Q ,00010 ,00040 ,00011 ,0001) ,00012 ,00012 ,000813 ,00013 ,00013 ,00014 ,00034 ,000t6 415,48 »
v 45 «00012 ,00012 ,N0012 00013 L,00033 00013 ,00014 ,00014 ,00015 ,00013 00016 ,00036 L,00047 ,00017 ,00018 ,0002}% 467,41
L1 00013 ,00015> ,0001> ,00013 ,00015 (00016 ,00017 400018 ,00018 ,0001y ,00020 ,00020 ,0002% ,0002y ,00022 ,00025 519,35
" .5 00018 ,0001® ,00048 ,00018 ,00038 ,00049 ,00020 ,0002} 00022 ,00023 ,00024 ,00024 ,00025 ,00026 ,00026 ,000314 571,28 »
s L60 L0002) 00023 00023 ,00022 ,00022 ,00022 ,00024 00025 ,00026 ,00027 ,00028 ,0002¢ ,00030 ,00030 ,0003! ,00037 623,21 ¢
s Lbh 00024 ,00025 ,00025 00025 ,00025 ,00026 ,00028 ,0002Y ,00033 ,00032 ,00033 ,00034 00033 ,00036 ,00036 ,00043 675,15 #
LI A7) 00028 ,00028 ,00029 ,00029 ,00029 ,00029 ,00032 ,00034 ,00035 ,00037 ,00038 ,00039 ,00040 ,00041 ,00042 ,00050 727,08 o
.75 00002 ,00082 ,00033 ,000383 ,00033 ,00034 ,00036 ,00038 ,00040 ,00042 ,00043 ,00045 ,00046 ,00047 ,00048 ,00057 779,02 »
" B0 fOUU3E ,0003c ,UN037 ,000387 ,00038 00038 ,00041 ,00044 00046 ,00048 ,00049 ,00051 ,00052 ,00034 00055 ,00065 830,95 »
LI 1 LOLUA0 L0004y ,N0041 ,00042 ,00042 ,00043 ,00046 ,00049% ,000%2 ,00054 ,00056 ,00037 ,00089 ,00061 ,00062 ,00073 882,89 =
LIS ,00UAE5 L0004 ,00046 ,00046 ,00047 ,00047 ,00052 ,00055 ,00058 ,00060 ,00062 ,00064 ,000606 00068 ,00069 ,00082 934,82 ¢
95 JDCCS0 L00050 ,000%1 00032 ,00052 ,N003%3 ,00057 ,00061 ,000064 ,00067 ,00069 ,0DN072 ,00074 ,00073 ,00077 ,00091% 086,76 »
* 1,00 SOCUDS L00UdD 00056 ,00057 ,00057 ,00058 ,000063 00067 ,00071 ,00074 ,00077 ,00079 ,0008% ,00084 ,00086 ,00§01 1038,69 =
* 1,0H 00060 L,00061 ,00062 ,00062 ,00063 ,00064 ,00070 ,00074 ,00078 ,00083 ,00084 ,00087 ,0L090 ,00092 ,00094 ,0011¢ 1090,63 «
* 1410 JU00Ed ,0006¢ ,00067 ,00068 ,00069 ,00070 ,00076 ,0008% ,00086 ,00088 ,00093 00096 ,00098 ,00101 ,00103 ,00122 1142,56 »
* 1,15 ,00071 ,00072 ,00073 ,00074 ,0007> 00076 ,00083 ,00089 ,00093 ,00098 ,00101 ,00104 00107 ,00110 00113 ,00133 1194,49 «
v 1,20 C00077 ,00078 ,00029 ,00080 ,00081 (00CB2 ,00090 ,00096 ,00102 ,00100 4001310 00114 ,00187 ,00120 ,00123 ,00145 1246,43 »
v 1,20 LO0088 ,00C8S ,00086 ,00087 ,00088 ,00089 ,00098 ,0010% 00810 ,0011%> ,00(19 ,00123 ,00127 ,00130 ,00133 ,00t57 1298,36 «
* 1,30 L.00000 ,00091 ,00093 ,00094 ,0009% ,00096 ,00106 ,00113 ,00319 ,00124 ,00129 ,00133 ,00137 ,00141 ,00144 ,Q00170 1350,30 #
* 1,35 «000Y7 ,00090 00099 ,00101 ,00102 ,0U0103 ,00144 ,00122 ,00128 ,00134 ,00139 ,00144 ,00348 ,00132 ,00155 ,00184 1402,23 «
¢ 1,4¢ ¢ 00103 ,0010% L,00107 ,00190 (00110 (00131 ,00122 ,00131 ,00138 ,00344 ,00149 ,00854 ,00159 ,00163 ,00167 ,00197 1454,37 »
* 1,45 .00111 ,00112 ,n0114 ,00116 ,00117 ,00139 ,00131 ,00140 ,00148 ,00154 ,00160 ,00165 ,00370 ,00175 ,00179 ,00212 1506,10 «
* 1,50 00116 L,00120 ,00122 ,0U123 ,0U1ed% ,00127 ,00140 ,00150 ,0uid8 ,00165 ,00171 ,00177 ,00182 00187 ,00192 ,00227 (538,04 »
* 1,55 JUUlZ8 LU0125 ,00G130 ,G013f ,00133 ,00135 ,00149 ,00160 00168 ,00176 ,001683 ,00189 ,00194 ,00200 ,00204 ,00242 609,87 »
v 1,060 L,00138 ,0013c ,00138 ,00140 ,00142 ,00144 ,003159 ,00170 ,00179 ,00187 ,00195 ,00201 ,00207 ,002313 ,00218 ,00258 1661,91 »
o §,63 L00141 ,00144 00146 ,00148 00150 ,00352 ,0G368 ,00181 ,00193 ,00199 ,00207 ,00214 ,00220 ,00226 ,00232 ,00274 1713,84 »
« 1,70 LOULD0 L6015 L0015%% ,00157 ,0015y 001681 ,00179 ,00191 00202 ,00281 ,00219 ,00227 ,00234 ,00240 ,00246 ,00291 1765,78 «
* 1,7> 00158 L0G161 00144 ,001806 ,0Ulvs ,00171 ,00489 ,00203 ,00234 ,00224 ,00232 ,00240 ,00247 ,00254 ,00260 ,00308 1817,71 «
* 1,80 LOUL67 L0017y 00173 ,00175 ,001/8 ,00180 ,00200 ,00214 ,00226 ,00237 ,00246 ,00254 ,00262 ,00269 ,00275 ,00326 1869,65 «
PR W0Ul76 Lu017y ,0ule2 L,001R% ,00168 ,00190 ,00211 ,00226 ,00239 ,00250 ,00260 ,002686 ,00276 ,00284 ,00291 ,00344 1921,38 »
¢ 1,90 J001K8Y ,u0l8s ,00192 ,00G195 ,00198 ,00¢00 ,00222 ,00239 ,002%2 ,00264 ,00274 ,00283 ,0U291 ,00299 ,00307 ,00363 1973,52 «
* 1,898 L00195 ,00lvy8 ,00202 ,00205 ,00208 ,002i1 ,00234 ,0025%1 ,0026%8 ,00277 ,00288 ,00298 ,00307 ,003815 ,00323 ,00382 202d,45 »
* 2,00 J00204 ,00208 ,00DZ12 ,00231d ,00218 ,0022) ,0024b ,00264 ,00279 ,00292 ,00303 ,003313 ,0032) ,00331 ,00340 ,00402 2077,39 »
* 2,05 L0udtd 00218 00222 00226 ,0U229 00232 ,00258 ,00277 ,00293 ,00306 ,00318 ,00329 ,00339% ,00348 ,00357 ,00423 2129,32 «
* 2.1y 00224 ,G0dey ,00233 ,00236 00240 ,00243 00270 ,0029% ,00307 ,0032% ,00334 ,N034d ,0U356 ,00365 ,00374 ,00443 21851,23 »
* 2,15 L00235 ,0023% ,00243 ,00247 ,00251 ,002%5 ,00283 ,00305 ,00322 ,00337 ,003%0 .00362 ,00373 ,00383 ,00392 ,00485 2233,19 »
* 2,20 JOUZAY L00250 00255 ,0025%9 ,00263 00266 ,00296 ,00319 ,00337 ,003%3 ,00366 ,00379 ,00390 ,0040! ,00411 ,00486 2285,12 #
* 2,25 002596 ,Queby 00266 ,00270 ,00274 ,00278 ,00310 ,00333 ,00352 ,00369 ,00883 ,00396 ,004C8 ,00419 ,00429 ,00509 2337,06 «
* 2,30 00267 ,00273 ,00277 ,002h2 ,00286 ,00290 ,00323 ,00348 ,00368 00385 ,00400 ,00414 ,00426 ,00438 ,00449 ,00532 2388,99 »
* 2,30 «0V279 L0028a 00289 ,00294 ,002%9 ,G0303 ,00337 00363 ,00384 ,00402 ,00418 ,00432 ,00445 ,00457 ,00468 ,00555 2440,83 ¢«
2,40 200290 ,00296 ,00301 ,00306 ,00311 ,00816 ,00352 ,00379 ,00400 ,00419 ,00436 ,00450 ,00464 ,00477 ,00488 003579 2492,86 »
* 2,45 00302 ,00808 ,00314 ,00319 ,00324 ,00329 ,00366 ,00394 00417 ,00437 ,00454 ,00469 ,00483 ,00497 ,00509 ,00603 2544,80 ¢
* 2,50 ,00U314 ,00320 ,003206 ,003832 ,00337 ,00342 ,0038) ,00410 ,00434 ,00454 ,00472 ,00489 ,00503 ,00517 ,00530 ,00628 2596,73 =
8 2,55 00326 ,00333 ,00339 ,00345 0030 ,00855 ,0G3¥6 ,00427 ,00452 ,00473 ,0049) 00508 ,00524 ,00338 ,00551 ,00653 2648,67 «
0 2,60 V0838 00845 ,00352 ,00358 ,00364 ,00369 ,00412 ,00444 ,00469 ,00481 ,00511 ,00528 ,00%544 00559 00573 ,00679 2700,60 «
* 2,65 200851 ,00858 ,00365 ,00871 ,00377 ,00383 ,00428 ,00461 ,00487 ,00510 ,00531 ,00549 ,0056% ,00581 ,00595 ,00705 27%2,%4 »
* 2,70 00364 ,00872 ,00379 ,0CI8% ,003%1 ,00397 ,00444 ,00478 ,00506 ,00%30 ,00551 ,00569 ,00%537 ,00603 ,00618 ,00732 2804,47 »
. 2,75 00377 ,003¥5 ,00392 ,003%9 ,00406 ,00412 ,00460 ,0049b ,00525 00549 00571 00591 ,00609 ,00625 ,0064) ,00760 2856,41 »
x 2,8¢C 00361 ,0039% ,00400 ,004138 ,00420 ,00427 ,00477 ,00514 ,00544 ,00569 ,00592 ,00612 ,00631 ,00648 ,00664 ,00787 2908,34 «
* 2,8 L,004C4 ,00418 ,00421 ,00428 ,0043% ,00442 ,00494 00532 00563 00590 00613 ,00634 ,00654 ,00671 ,00688 ,00816 2960,28 w
" 2,5C 00418 ,00427 00435 ,00443 ,00450 ,00457 00511 ,00551 ,00383 ,0063% ,00635 ,00657 00677 ,00695 ,00712 ,00845 3012,21 »
" 2,95 00432 ,00441 ,00450 ,00458 ,00468 00472 00529 ,0US70 00003 00632 ,00657 ,00679 ,007Q00 ,00749 ,00737 ,00874 3064,18 «
* 3,00 ,008406 ,00456 ,00465 ,00473 ,00481 00488 00545 ,00389 ,Q0024 006538 ,00679 ,00703 ,00724 ,00744 ,00762 ,00904 3116,08 «
[ "
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AR AR RN R AN R RS AR R R PR R R AR P AR PR R R R R R AR R R AR RS AR AN R IR AN AN AN AR A NS RAS AR R T A RAR RN DN R AR R AR ARkt dnnnnnannnnrinansne CETESE an

* DIAMETRU DU CUNUUTO Ds 1200, (MM) AREA DA SECAU DU CONDUTU S§3 1,1310 M2 .
(LY R LR L R L L R R PR PR L Y R P L L e P L Y T P P R P T P P P Y T R P L PR LR L T P Y Y LY |
SVELUw » PERDA UE CARGA UNITARIA EMK m/mM ObSs K EM MILIMETROS ® VAZAD #
.CIO‘UE"--"""'?"""'.""-""""""-"""'-'-"'."."'.'-.'-"'-""".".""-'-’-‘--'-‘-'-'--""-'-'-"".-' (L/S) [}
w(M/S) » K®,05 K83,06 K3, C7 Kz, 08 Ks,09 Ks, {0 K3,20 K8, 30 Ks&,4Q0 K®_ 50 Ks,60 k=,70 K¢&,80 K&,60 K=1,0 K=22,0 » : .

L e R e L X R R R N T R R R R e e e e R e T Y L T L Y L Y]
« ,30 «000086 ,00006 00006 ,00006 ,00006 ,00006 ,00006 ,00006 00006 ,00007 ,00007 ,00007 ,00007 00007 ,00008 ,00009 339,29 »
* L3 +00007 ,00007 ,00007 ,00007 ,00008 ,00008 ,0V008 ,00008 ,0VU009 ,00009 ,00009 ,00010 ,0U010 ,00010 ,00010 ,000t2 395,84
s LA4¢ 00009 ,00009 ,00010 ,00010 ,00010 ,GOO10Q ,00010 ,00011 ,00011 ,00012 ,00012 ,00032 ,00013 ,00013 ,00013 ,00045 452,39
o LAd 00012 ,00012 ,00012 ,000t12 ,00012 ,00012 ,00O013 ,00014 ,00084 ,00015 ,00015 ,n0016 ,0u0ib ,00016 ,00017 ,00020 508,94
s 50 +00014 ,00014 00014 ,00015 ,00015 ,00C015 ,00016 ,0001? ,00017 ,00018 ,00019Y ,00019 00020 ,00020 ,00021 ,00024 565,49
.55 +00017 00017 ,00017 ,00017 00018 ,00018 ,00019 ,00020 ,00021 ,00022 ,00022 ,00028 ,0V024 00024 ,00025 ,00029 622,04
*» 00 « 00020 ,00020 ,00020 ,0002! .0002% ,0002) ,00022 ,00024 ,00025 ,00026 ,00027 00027 ,00028 ,00029Y 00030 ,00035 878,58
« 65 s 00V28 L,00023 ,00024 ,00024 ,00024 ,00024 00026 ,00028 ,00029 ,00030 ,00091 L,00032 ,00033 ,00034 ,00035 ,00041 735,13
. 70 200027 ,00027 ,00V27 ,00027 ,00028 ,00024 ,00030 ,00032 ,00033 ,00035 ,00036 ,00037 ,0V038 ,00039 ,00040 ,00047 793,08
LI A +00030 ,00031 L0003y ,00031 ,00032 ,00032 ,00034 ,00037 ,00038 ,00040 ,00041 ,00043 ,00044 ,00045 ,00046 ,00054 848,23
e LBC +00034 L0003 ,00038% ,0004d ,00086 ,00038 ,00039 ,0004) ,00043 ,0004d5 ,00047 ,00048 ,00050 ,00051 ,00052 ,0006% 904,78
® L 8D «00V38 L0004y ,0008Y ,00040 ,00040 ,00040 ,00044 ,00047 ,00049 ,00051 ,00033 ,00054 ,00056 ,00057 ,00059 ,00069 961,433
90 « 00043 ,00043 ,00044 ;00044 ,00045 ;00045 ,00049 ,00052 ,00055 ,00057 ,000%9 ,00061 ,060038 ,00064 ,00066 ,00078 017,88
« 95 « 00047 ,0004® ,00048 ,00049 ,00050 ,00050 ,00054 ,00038 ,00004 ,00063 ,00066 ,00068 ,00070 ,00072 ,00073 ,00086 1074,43
1,00 «00052 ,00053 ,00053 ,00054 ,00055 L0005 00060 ,00064 ,00067 ,00070 00073 ,00075 ,00077 ,00079 00081 ,00096 1130,97
w 1,05 00057 ,00058 00059 ,00059 ,00060 ,C0061 ,00006 ,00071 ,00074 ,00077 ,00080 ,00083 ,00083 ,00087 ,00089 ,00105 1187,52
. 1.0 000062 L00063 ,00064 ,0u065 ,00006 ,00ubs ,0U072 ,00077 ,00081 ,00085 ,00088 L,00091 ,00093 ,00096 ,00098 ,00116 1244,07
* 1,15 «00068 L0000y ,00070 ,00071 ,00073 00072 ,00079 00084 ,00089 ,00093 ,00096 L0009y ,00102 ,0010 ,00107 ,00126 31300,62
* 1,20 00073 .00074 ,00076 ,00076 ,00077 ,00C78 ,00086 ,00092 ,00096 ,00101 ,00104 ,00108 ,00111 L00114 ,00117 ,00138 1357,17
* 1,20 sUU079 ,00081 ,00082 ,pooa¢ 2« 00084 ,00085 00093 ,00099 ,00105 ,00109 ,00813 ,00117 ,00120 ,00123 ,00126 00149 1413,72
« 1,30 « 00085 ,00087 ,00088 ,00089 ,00090 ,00091 ,00100 ,00107 ,00113 ,00118 ,00§22 ,00126 ,Q0130 ,00133 ,00137 ,0016} 1470,27
" 1,33 06092 000%3 ,00095 ,000¥d6 ,00097 ,00094 00108 ,00115 ,00122 ,00127 ,00132 ,00136 00140 ,N0144 ,00147 ,00474 1526,82
* 1,40 00098 ,00100 ,0010) ,00108 ,00104 ,00105 ,00136 ,00124 ,00131 ,001387 ,003142 ,00146 ,063151 ,00155 ,00158 ,00187 1583,37
" 1,40 «0C105 ,00107 ,0N{08 ,00110 ,00111 ,0N113 ,00124 ,00135 00140 ,00146 ,00152 ,00157 00162 ,00166 ,00170 (00201 1639,92
* 1,50 00112 ,00114 00116 ,00117 ,00119 ,00120 ,00133 ,00142 ,Q0ibd0 ,00157 ,00163 ,00168 ,00173 ,00177 ,00182 ,0021d 1696,48
v 1,5 00119 ,00121 .0N0123 ,0012% ,00427 ,Cc0128 ,00142 ,00152 ,00160 ,00167 ,00873 ,00179.,00184 ,00189 ,00194 ,00229 1753,01
* 1,60 00127 L0012y LUOL131_ ,00183 0013 (00136 008158 ,00461 (00VL70Q0 LOVUi78 ,00185 001931 ,00190 ,00202 ,00207 ,00244 809,56
v 1,065 00135 ,00137 ,0013% ,00141 ,UU1d3 (00145 ,00160 00171 L0018 ,00189 ,00196 ,00203 ,00209 ,002{4 ,00220 ,00260 1666411
s 1,70 .00142 ,00145 ,00147 ,0014% 00151 ,00153 ,00170 ,00182 ,001%2 ,00201 ,00208 ,00235 ,00222 ,00228 ,00233 ,00276 (922,66
[ ]
.
®
.
]
*
L ]
"
»
»
.
]
[ ]
»
]
[ ]
[ ]
L]
L]
]
»
L]
«
»
L ]
»
*

1,80 JOULISY ,00162 ,0010d ,00167 ,00169 ,00171 00190 ,00204 ,00215 ,00225 ,00233 ,00241 ,00248 ,00255 ,00261 ,00309 2035,76 .
1,895 s00167 L,00170 400173 ,00176 ,00178 ,00183 ,00200 400215 ,00227 ,00237 ,00246 ,00255 00262 ,00269 ,00276 ,00326 2092,31
1,60 sU01/76 L00G179 ,00182 00185 (00188 ,00190 00211 00227 ,00239 ,002%0 ,00260 ,00269 ,00277 ,00284 ,00291 ,00344 2148,886
1,95 00185 L,0013¢ ,00192 ,0019Y5 ,00198 ,00200 L,00222 ,00238 ,00252 ;00263 ,00274 ,00283 ,00291 00299 ,00306 ,00362 22085,41
2,00 «001Y4 00198 ,0020) ,N0204 ,00207 ,00210 00233 ,0025%1 ,00205 ,00277 ,0028b8 ,00297 ,0N0306 ,00314 ,00322 ,0038) 22641,95
2,0% +00G2¢4 ,00208 ,0021)1 ,0021b ,00218 ,00221 ,00245 ,Q0268 ,00278 ,00291 ,00302 ,00312 ,00322 ,00830 ,00338 ,00400 2318,30
2,10 .00213 ,00217 ,00221 ,0022% ,00228 ,00231 ,002%7 ,00276 00292 ,00305 ,00317 ,00328 ,00338 ,00347 ,00355 ,00420 2375,08
2,10 s 00223 ,00226 ,002382 ,00235 ,00239y ,00242 ,0026% ,00289Y ,00306 ,00320 ,00332 ,00343 ,00354 00363 ,00372 ,00440 2431,60
2,2¢ 00233 00288 ,00242 00246 ,002%0 ,0025%3 ,00282 ,00308 ,00320 ,0033> ,00348 ,00359 ,00370 00380 ,00390 ,004631 2488,15
2,20 U244 00248 ,002598 ,00257 ,00206% ,00265 ,N0294 ,00316 ,00435 ,00350 ,00364 ,00376 ,00387 ,00398 ,00407 ,00482 2544,70
2,30 00254 ,00259 00264 ,00268 ,00272 ,00276 ,00307 ,00331 ,00349 ,00366 ,Q0380 ,00393 ,0040% ,00415 ,00426 ,00504 2601,25
2,30 2002865 ,0027u ,00275 ,00280 ,0u284 ,0028H ,00321 ,00345 00365 ,00382 ,00396 ,00410 ,00422 ,00434 ,00444 ,00526 2657,80
2,40 «L02706 20028y ,00236 ,00291 ,00296 ,00300 ,00334 ,00360 ,0038B0 ,00398 ,00413 ,,00427 ,00440 ,00452 ,0046) «00349 2714,33
2,45 00267 ,00293 ,00298 ,00308 ,00308 ,00312 ,00348 ,00375 ,00396 ,0041> ,00431 ,0044> ,00459 ,00471 ,00483 ,00572 2770,90
2,50 +00298 ,00804 ,00310 ,0031d ,00320 ,00325 ,00362- ,00390 ,00412 ,0043) ,00448 ,00464 ,00478 ,0049) ,00503 ,00595 2827,45
2,55 2V0310 ,00316 L,00322 ,00328 ,00333 ,00338 ,00377 ,00405 ,00429 ,00449 ,00466 ,00482 ,00497 ,00510 ,00523 ,00619 2883,99
2,060 200322 ,00328 ,003835% ,00840 ,00346 ,0035% ,00391 ,0042)1 ,00446 ,00466 ,00485 ,00501 ,00546 ,00530 ,00543 ,00044 2940,54
2,63 200934 ,00341 ,00347 ,00358 ,00359 ,00364 ,00406 ,00438 ,00463 ,004B4 ,00504 ,00521 ,00536 ,00551 ,00564 ,00669 2997,09
2,70 +G0346 ,00353 (003860 ,00366 ,00372 ,00378 ,00422 ,00454 ,00480 ,00503 ,00523 ,00540 ,00557 ,00572 ,00586 ,00694 3053,64
2,7° +00359 ,00360 003873 ,00380 ,00386 ,0039) ,00487 ,00471 ,00498 ,00522 ,00542 ,00561 ,00578 00593 ,00608 ,00720 3110419
2,80 «00371 ,0037Y L003BA ,00393 ,00400 00406 00453 ,00488 ,00516 ,00541 ,00562 ,003581 ,00598 ,00615 ,00630 ,00746 33166,74
2,85 00384 ,00392 ,00400 ,00407 .0G0414 ,00420 ,00469 ,00505 ,00535 ,00560 ,00382 ,00602 ,00620 ,00837 ,00653 .,00773 3223,29
2,90 «0VIY7 L,00400 ,00414 ,0042) ,00428 ,00434 ,00486 ,00523 ,00554 ,00580 ,00603 ,00623 ,00642 ,00659 ,00676 ,00800 3279,84
2,95 «00411 ,00420 ,00428 00435 ,00442 ,00449 ,00302 ,00541 ,00573 ,00600 ,00623 ,00645 ,00664 ,00682 ,00699 ,00828 336,39
3,00 +0L424 ,00434 ,00442 ,004%0 ,00437 ,00464 ,00519 ,00560 ,00592 ,00620 ,00645 ,00667 ,00687 ,00706 ,00723 00837 3J392,93
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1,79 W0UIdL (00153 L0056 ,00158 ,00160 ,00162 ,00180 ,00198 ,00203 ,00213 ,00221 ,00228 ,00233 ,0024%1 ,00247 ,00292 1979,¢1 »
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AR RN AR NN TN R R AR AR R AR R AR R AR AR AR AR R R R R R A A RN RN AN AN R AN RN AR R AN A S AR AR AR AR R R R AN R R AR AR AN AN R AP ANA PN ARV A AR AN AR N ANt et nanansy CETESY an

- DIAMETRO DO CUNOULTO Ds 13500, (MM) R AREA DA SECAH uvu LUNUDUTU S& 1,827826 2 ]
Q.--.--..-!g-.-.---...--p.-.-.-----.-....-------..----.-.--..----------.-----.---.---.-----------------------------------’------o.'
eVELQe @ PERUA Utk CARGA UNTITANRKTIA E M aymM SIS N bm MILInETROLS 2 VALAL %
Lo 1] Y1 R T e T L L Y T Y Y PPy P iUy Sy gy Sy Pt SRy iy Sy Sy ey g U UGy Y (L/s) "
#(M/S) » K=,05 K8,00 Ks=,07 KS, U8 K3,09 K810 Kz,20 KE,30 K#,40 KT,50 K8,0U0 KE,JU KB HU K3,90 AS1,0 RE2,0 ¢ *

LELI I T ALY E L DL LD L R Y P P ey R bt e R L L T L Y L L L L T L Y T Y Yoy w gy Py ey oy S

v 30 «0000d L,00005 00005 ,00005 ,00003 ,00G05 00095 ,00006 ,00008 ,0U000 00006 L000UL L0COV7 00007 00007 00008 398,20 «
s L3> 200007 ,00007 ,00007 00007 ,00007 400007 ,00007 00008 L0VU008 .N000B ,00008 ,N0U0OY L0U0NY ,00009 ,U000Y L00014 464,56 »
" L40 +00009 L00009 ,00009 00009 L,00009 ,00099 L,00009 ,00010 ,0U10 JUOLLl L,00011 ,00011 (00012 00012 ,00012 00014 530,93 »
*  ,43 +00031 L,00011 ,00011 (00011 ,00011 00011 00012 00012 ,00013 (00013 ,L,00014 00014 ,00014 60015 ,0001% 00018 567,30 »
¢+ ,50 . ,00033 ,00013 ,00013 ,00013 ,00013 ,00013 ,00014 ,00015 ,0uuls ,03016 ,00017 ,L00017 ,00018 ,00018 L0009 ,00022 663,086
0,05 2000135 ,00046 ,00016 ,00016 ,00016 L,00016 00047 00018 400019 ,00020 00020 ,00021 00021 .,06022 00023 ,NO026 730,03 »
s L60 200018 L0001 ,00018 ,00019 ,00019 ,L,00019 ,00020 ,00021 ,0U0Z2 ,00V2) ,00024 L,L0G25 ,00026 ,00u20 ,00027 ,U0041 795,40
* ,63 00021 ,00021 ,00021 ,00022 ,50022 ,00022 ,00024 ,00025 ,00026 ,uV027 ,0uudB ,00U2y 00030 00031 ,00031 00037 862,76
® L70 «000g4 ,00024 ,00025 ,00025 ,00N25 ,00025 ,00027 ,00029 ,00080 ,00032 00033 ,00034 L,0u035 ,00035 ,00036 ,00043 ¥29,19 »
« 75 200028 ,00028 ,00028 ,00028 ,00029 L00029 ,00031 ,00038 L00035 000306 L000387 L0003V ,0u040 00041 ,00042 L00049 95,49 =
» ,80 2« 00Q31 ,00031 ,00032 ,000382 ,00032 00033 ,00035 400038 (00039 ,0004]1 ,00048 ,U0044 L0U045 ,00040 ,0u047 400055 1u61,806
" L85 «0003d5 L,00035 ,00036 ,00036 00036 ,00037 ,00040 ,00042 00044 (000dp ,00048 LUGUAY 00051 L,00052 00053 L,00063 1125,23 »
& L9890 200039 L0003% 400040 ,0uuaQ ,00041 ,Q0G4Y ,00045 ,00047 00050 00082 ,00054 LU0U0SD L,0V0S7 L0003B (00060 L,00070 1194,59
e 95 000043 ,00044 ,00044 L0004D 00045 L00045 ,00049 (000535 ,0U055 L,00ud8 ,0U0060 ,00062 00063 00065 ,00066 00078 1200,96 «
" 1,00 «00047 ,00048 ,00049 ,00045 ,00050 00050 00055 ,ud0Se (00061 ,00064 00066 V0068 ,0U070 00072 ,00074 ,00087 1327,33 »
* 1,05 400052 ,00093 ,00053 ,00054 ,00095 (00058 ,00060 00064 ,06067 ,00070 400073 L0007 (00077 ,00079 ,00081 00095 $13935,69 «
" $,10 «00057 ,00057 .00038 ,00059 ,00060 (00080 ,0C066 ,00070 ,00074 ,00077 00080 (0N042 ,QuO8Y 00087 ,00089 00105 1460,06 +
* 1,10 «00002 00063 ,00063 ,00064 00065 00066 ,00072 ,00077 ,0U08] 00084 ,00087 L,00UYU OVNYZ 00095 ,00087 00114 1520,42 =
s §,20 ¢00067 ,00068 ,00069 ,00070 ,00070 00073 00G78 ,00U89 ,00088 (0UGYL L,000Y5 ,00098 ,00101 00103 ,00106 ,00124 1592,79 «
" §,25 2:00072 ,00073 ,00074 ,0007d ,00076 400077 ,00084 ,00090 ,00095 00099 ,00103 00106 QU109 ,00112 ,00114 L00135 165y,16 ¢
s 4,30 .00078 00079 ,00080 ,0008%1 ,00082 L,000B3 ,00091 00097 ,L,0U103 ,00107 (00111 L00115 00118 ,00121 ,00124 00146 1725,52 «
. 1,39 «00084 00085 ,00080 00087 ,00088 L000BY ,00098 L0010 ,00310 ,0011d ,00120 ,00128 ,00127 ,00130 00133 ,00157 1791,89 «
* 3,40 +00080 ,00091 ,00092 ,00093 ,00095 ,00096 ,00105 ,00115 400119 ,00124 L00129 L0013 00137 ,00140 ,00143 ,00169 1858,26 =
* §,43 «00096 ,00087 ,00099 ,00t100 ,00101 ,00303 ,00143 ,0012% ,00427 ,00133 ,00138 ,00142 ,00146 ,00150 ,00154 ,00181 1924,62 »
* 1,50 «00102 ,00104 ,00105 ,00107 ,00108 ,00109 ,00121 ,00129 ,00136 ,00142 ,00147 00152 ,00157 ,00164 ,00165 ,00194 1990,59 =
s 1,55 «00109 00110 00112 ,00114 00115 00117 ,00129 L00138 ,00145 00152 00157 00162 L0OV1IBT L,00172 ,00876 L00207 2057,36 «
» 1,60 «00115 00117 L0011y ,L00121 ,00123 400124 00137 020147 L003155 ,00161 90107 L,u01739 L,00878 ,00188 ,00187 ,0022% 2123,72 »
* 1,00 00822 ,00124 ,00126 ,00128 ,00130 ,00132 ,00145 ,00156 00164 w0172 00178 ,00184 ,00189 ,00194 ,00199 00235 2190,09 #
" 1,70 000130 ,00132 ,00334 ,00136 ,0013B ,00140 ,001%4 ,00165 ,00474 ,00182 ,00189 00198 ,00201 ,00200 ,0021) ,00249 2236,46 »
v 1,75 ¢00137 ,0013% ,00142 ,00144 ,00146 ,00148 ,00163 ,00175 ,00184 (20193 00200 ,00207 ,0U213 ,00218 ,00224 ,00264 2322,82 »
s 1,80 200145 ,00147 ,003149 ,00152 ,00134 ,001536 00472 ,00185 ,00195 00204 ,00212 ,0021Y ,00225 ,00231 ,00237 00279 2389,19 +
*» 1,85 «00152 00155 ,00158 00160 00162 ,00164 ,00182 L,0U195 ,00206 ,00213 ,00223 00231 ,00238 ,00244 ,00259 ,0029d 2455,36 ¢
* 1,90 +00160 ,00163 ,00166 ,00168 ,00171 ,00173 ,00192 ,N0206 ,00217 ,00227 ,00236 ,00243 00281 ,00257 ,00263 ,00311 2321,92 »
" §,00 +00169 ,00172 ,00174 ,00177 ,00180 ,00182 ,00202 ,0021% ,00229 ,0U239 ,00248 ,002506 ,00264 ,00273 00277 ,00328 2588,29 ¢
» 2,00 200177 ,L,00180 ,0018d ,00186 ,00189% ,00191 ,00212 ,00228 ,00240 ,00251 ,00261 ,00270 ,00278 ,00285 ,00292 ,00345 2634,08 «
" 2,05 «00185 ,00189 ,00192 ,00195 ,00198 ,00208 ,00223 ,00239 ,0u2d2 ,00264 ,00274 ,00283 ,00292 ,00299 ,00306 ,00362 2721,02 ¢
* 2,10 00194 ,001¥8 00201 ,00204 ,00207 00210 ,00233 ,00231 00265 ,00277 ,002387 L0029/ ,00306 ,00314 ,00322 ,00380 2787,39 »
. 2,15 .00203 ,00207 ,00211 ,00214 00217 ,00220 ,00248 002638 ,00277 L0029 ,00301 L00311 ,00321 (00329 ,00337 V0398 2853,76 2
" 2,20 +00242 ,00216 ,Q0220 ,00224 ,00227 ,00230 ,00256 ,00275 ,0049%0 ,00308 ,00315 ,00320 ,00IIb 00344 ,00333 ,00417 2920,12 »
n 2,20 200222 ,00226 ,00230 ,00234 ,00237 ,00241 ,00267 ,0028/ ,00304 00317 ,00330 ,00341 ,0035)1 ,00360 ,00369 ,00436 2986,49 #
s 2,30 :0023% ,00236 ,00240 ,00244 ,00248 ,0025%§ ,00279 ,003800 ,003817 ,00832 L0044 ,0N356 L,0U3I67 00376 ,00385 00456 J3052,86 ¢
® 2,33 «00241 ,00246 ,00250 ,002%4 ,00258 L0026Z 00291 L00313 ,00331 ,00340 QU3IDY L00372 ,0U3BI ,00398 ,00402 ,00476 I119,22 «
. 2,40 .002%1 ,00256 ,00261 ,00265 00269 00273 ,00304 ,00326 00345 ,uvuab1 ,00379 00387 00399 ,00410 ,00420 ,00498 3185,59 =
. 2,45 ,0026% ,00266 ,00271 ,002786 ,00280 ,002B84 ,00316 ,0034u ,0u359 ,0037b ,00391 ,00404 ,0U416 ,00427 ,00437 ,00517 J251,96 ¢
. 2,50 00272 ,00277 ,00282 ,00287 ,00291 ,0029% ,0032Y ,00354 ,003/4 ,00391 ,00407 00420 ,00433 ,00444 ,00455 ,00538 JI318,32 »
« 2,55 00282 ,00288 ,00283 ,00298 ,00303 ,00307 ,00342 ,00368 ,00389 (00407 ,00423 ,00437 ,00450 ,00462 ,00474 ,00560 JI384,69 »
* 2,60 « 00293 ,00299 ,00304 ,00310 ,00314 ,00319 ,00356 00383 ,00404 ,00423 ,00440 ,00454 ,00468 00481 ,00492 00582 3451,06 @
" 2,60 «00304 00310 ,00316 ,0032) 00326 ,00331 ,00369 .0038Y¥/ ,00420 ,00439¥ ,00457 ,00472 ,00486 ,00499 ,00311 ,00605 3517,42 »
. 2,70 200313 ,003822 ,00328 ,00333 ,00348 ,00343 ,00383 ,00442 ,00436 ,00450 00474 L,00490 00505 ,00518 ,0053§ ,00628 J3883,79
" 2,75 «00326 00333 ,00339 ,00345 ,00351 00356 ,00397 ,00428 ,00452 ,00473 ,00492 ,00508 ,0U523 00537 ,0055%0 (00653 J650,16 *
n 2,80 «00338 ,00345 ,003852 00358 ,00383 ,0036Y ,00412 ,00443 ,00469 ,00480 ,00509 ,00527 ,00542 ,00557-,00571 ,00675 I716,52 «
¢.2,85 +0035%50 00357 ,003A4 ,00370 00376 ,00382 ,00426 L00459 L0VaBY 00508 ,00528 ,00540 nUB62 ,00577 ,00591 ,00699 3782,89
% 2,90 200382 L,0086% ,003706 ,003B3 ,00359 L0039 ,0044) ,004a75 00502 ,005%2b ,00%4b L0056 ,00582 00597 ,000632 ,00724 J849,23 »
n 2,95 200374 ,00982 ,0038% ,00396 ,00402 400408 ,00456 ,00491 400520 400544 ,0udod ,00584 ,00602 ,00618 ,00633 ,00749 3918,62 ¢
a 3,00 200386 ,00394 ,00402 00409 ,00416 ,00422 ,00472 ,00508 ,00537 ,00562 00384 ,00604 ,00622 ,00639 ,00655 00775 J3981,99 »
AN NN R AR R AR NN A AR A AN AN RN R AN N AN AR R R AR AR AR AR AR AR R R A AR A RN AR RN AR RN R AR R P AN R A RN AN R AR AR R R RN R AR R R AR R ARA RN AN ANR A ARRNANRN AR ARARNARERRROERAS
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" . O1AMETRO 00 CONOUTU D= $400, (MM) AREA DA SECAD DD CONDUTO Se §,839384 M2 ]
[ LTI T P Y Y Yy P Y P Y P P L P Y Y Y R Y P L P R Y P R P P P Y TR DL R PR P LI P P Y PRSP LY P LR L P YT Y P PRI P YR Y Y Y T Y ) ] ]
#VELO» PERUVDA DE CARGA UNITARIA En M/ 0BSH K EM MILIMETROS * VYAZAD o
o oY T T T e Y Y T P N Y T P T T Y TN Y Y T P T T T Y Ty o P P Ty Ty ') (L/’, [ ]
«(M/8) ¢ Ku,05 Km=,06 Ks,07 Ke,08 K=,09 K5,10 K28,20 K#,30 Ks,40 K#,350 K=,60 Ks,70 K»,80 K=,90 Ks1,0 Ks2,0 ® .

'p-.--..----.----.--..-----.-.--.---------.--..-----..---.--.--—.p--.--.-----....--........--.-.--.----.-.-.-.--..-----....-..Q-...
* 30 200005 ,0000> ,00005 ,00005 ,00005 ,00008 ,0000% ,00005 ,00005 ,00006 ,00008 ,00006 ,00006 ,00006 ,00008 ,00007 461,82
LI I 200006 ,00006 ,00006 ,000086 ,00006 00006 ,00007 ,00007 ,00007 ,00007 ',00008 ,00008 ,00008 ,00008 ,00008 ,00010 838,78 ¢
s L40 +00008 ,00008 ,00008 ,00008 ,00008 ,00008 ,00009 ,00009 ,00009 ,00010 ,00010 ,00010 ,00010 ,0001%1 ,00011 ,00043 615,78 «
*» ,45 000030 ,00010 ,00010 ,00010 ,00010 ,00010 ,0003% ,000¢{{ ,00012 ,00012 ,00013 ,0001d ,00013 ,00014 ,00014 ,000186 682,72 «
50 «00012 ,00012 ,00012 ,00012 ,00012 ,00012 ,00013 ,000:4 ,00014 ,00015 ,00015 ,00016 ,00016 ,00047 ,00017 ,00020 769,69 »
« 55 200034 ,00014 00014 ,00015 ,00015 ,00015 ,00016 ,0001i7 ,00017 ,00018 ,000319 ,00019 00020 ,00020 ,00021 ,00024 845,66 »
" L60 400017 ,00017 4000317 ,00017 ,00017? ,00017 ,0001Yv ,00020 ,0002f ,00021 ,00022 ,00023 ,Q0023 ,00024 ,00024 ,00029 923,63 ¢
LI .1-] 400019 ,00020 ,00020 ,00020 ,00020 ,00020 ,00022 ,00023 ,00024 ,0002> ,00026 ,00027 00027 00028 ,00029 ,00033 1000,60 »
v ,70 00022 ,00022 ,0002) ,00023 ,00023 ,00023 ,00025 00027 ,00028 ,00029 ,00030 ,00033 ,00032 ,00032 ,00033 ,00039 1077,87 »
LAY A «0002% ,00026 ,00026 ,00026 ,06026 ,00027 ,00029% ,00030 ,00032 ,00033 ,00034 ,00035 ,00036 ,00037 ,00038 ,00044 1154,54 ¢
s« ,80 00028 ,00029 ,00029 ,00029% ,00030 ,00030 ,00032 ,00034 ,00036 ,00038 ,00039 ,00040 ,00041 .000‘21.00043 20003} 1231,81 »
* .85 «00032 ,00032 ,00033 ,00033 ,00033 ,00034 ,00036 ,00039 ,00041 ,00042 ,00044 ,00045 ,00046 ,00048 ,00049 ,00057 1308,48 «»
s B0 00036 ,00036 ,00036 ,00087 ,00087 ,00038 ,00041 ,00043 ,00045 ,00047 ,00049 ,00030 ,00052 ,00053 ,00034 ,00064 $385,44 »
«  ,05 200039 ,00040 ,00040 ,0004% ,00041 ,00042 ,00045 ,00048 ,00051 ,00053 ,00034 ,00056 ,00058 ,00059 ,00061 ,00071 1462,4% »
* 1,00 200043 ,00044 ,00044 ,0004d ,00045 ,00046 00050 00053 ,00056 ,00058 ,00060 ,00062 ,00064 ,00066 ,00067 ,00079 13539,38 ¢
* 1,05  L00048 ,00048 ;00049 ,00049 ,00050 00050 00055 ,00059 ,00062 ,00064 00066 ,00069 ,0UG70 ,00072 ,00074 00087 1616,35 ¢
* 1,10 « 00032 ,0005%3 ,000%) ,00054 ,00058 ,00055 ,00060 ,00064 ,00067 ,00070 ,00073 ,00075 00077 ,00079 ,00081 ,00095 1693,32 ¢
* 1,49 200056 ,00057 ,00058 ,00059 ,00059 ,00060 ,00006 00070 ,00074 ,00077 ,00080 ,00082 ,00084 ,00087 ,00089 ,00104 1770,R29 »
* 1,20 400061 ,00062 ,00063 ,00064 ,00064 ,00065 ,00071 ,00076 ,00080 ,00083 ,00086 ,00089 ,00092 ,00094 ,00096 ,00113 1847,28 »
. 1,20 200066 ,00067 ,00068 ,00068 ,00070 ,00071 ,00077? ,00082 ,00087 ,00090 ,00094 ,00097 ,00100 ,008402 ,00304 ,0082) 1924,23 »
* 1,30 #0007¢ ,00072 ,00073 ,00074 ,00075 ,00076 ,00083 ,00089 ,00094 ,00098 ,00101 ,0010> ,00108 ,00110 ,00113 ,00133 2001,20 ¢
* 1,35 +00077 ,00078 ,0007% ,00080 ,00081 ,00082 ,00090 ,00096 ,00101 ,00105 ,00109 ,00813 ,00816 ,00119 ,00122 ,00143 2078,17 «
" 1,40 000082 00085 ,00084 ,00086 ,00087 ,00088 ,00096 «00103 ,00108 ,00113 ,00117 ,00121 00125 ,00128 ,00131 ,00154 R§55,14 #
* 1,40 200088 ,00089 ,00090 ,00082 ,00093 ,00094 ,00103 ,00410 ,00116 ,00121 ,0031206 ,00130 ,00134 ,00137 ,00{40 ,00165 2232,1)
* 1,50 ,00094 ,00095 ,00096 ,00088 ,00099 ,00100 ,00110 ,00118 ,00124 ,00130 ,00135 ,00139 00143 ,00147 ,008150 ,00877 2300,08 »
* 1,595 +00100 400101 ,0010d ,00104 ,00106 ,00107 ,00118 ,00126 ,00133 ,00438 ,00144 ,00148 ,00153 ,00157 ,00160 ,00189 2380,05 »
* 1,60 «00106 (00108 00109 00111 ,00112 ,00114 ,0012% ,00134 ,00141 ,00147 ,00153 ,00158 ,00163 ,00167 ,0017% ,00201 2463,02 ¢
* 1,65 06112 ,00114 ,00116 ,00117 ,00119 ,0012% ,0013Y ,00142 ,00150 ,00157 00163 00168 ,00173 ,00177 ,00182 ,00214 2539,99
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» ®

1,70 ,003119 ,0012¢ ,00123 ,00124 ,00126 ,00128 ,00141 00151 ,00159 00166 00173 ,0017& ,00183 ,00188 ,00193 ,00227 2616,96
1,75 00126 ,00128 ,00130 ,00132 ,00133 ,00135 ,00149 ,00160 ,00169 ,00176 ,00183 ,00189 ,00194 ,00199 ,00204 ,00241 2693,92
1,60  ,003133 ,00135 ,00137 ,00139 ,00141 ,00143 ,00158 ,00169 ,00178 ,00186 ,00193 ,00200 ,00205 ,00211 ,00216 ,002%4 2770,89
1,65  ,00140 ,00142 ,00144 ,00147 ,00149 ,00151 ,00166 ,00178 ,00188 00197 ,00204 ,00211 ,00237 ,00223 ,00228 ,00265 2847,86
1,80  ,003147 ,00150 ,00152 ,00154 ,00156 00139 ,00175 ,00186 ,0ui¥8 ,00207 ,0021> ,006222 ,00229 ,00235 ,00240 ,00283 2924,8)
1,95 00154 ,00157 ,00160 ,00162 ,0036% ,00167 ,0018% ,00198 ,00209 ,00218 ,00227 ,00234 ,00241 ,00247 ,00253 ,00299 3001,80
2,00 ,00162 ,003165 00168 00170 ,00173 00175 ,00194 00208 ,00220 ,00230 ,0G24b ,00246 ,0UG253 ,00260 ,00266 ,00314 I078,77
2,08  ,00370 (00173 00176 ,0017% ,0018) ,00184 ,00204 ,00219 ,0028)1 ,00241 ,00250 ,00259 ,00266 ,00273 ,00280 ,00330 3155,74
2,10 LUD1Y8 ,003183 ,00384 ,00187 ,00190 ,00193 ,00214 ,00229 ,00242 ,00253 ,00263 ,00271 ,00279 ,00287 ,00293 ,00346 3232,71
2,15 L00186 ,00190 ,00198 ,00196 ,00199 ,00202 ,0022a ,00240 ,00254 ,00265 ,00275 ,00284 ,00293 ,00300 ,00308 ,00363 330w,68
2,20 ,00195 ,00198 ,00202 ,00205 ,00208 ,00211 ,00234 ,00251 00265 ,00277 ,002B8 ,00298 ,00306 ,00314 ,00322 ,00380 386,63
2,25 ,00203 ,00207 ,00211 ,00218 ,00217 ,00220 ,00245 ,00263 ,00277 ,00290 ,00301 ,00511 ,00320 ,00329 ,00337 ,00397 3463,62
2,30  ,00212 ,0021t ,00220 ,00223 ,00227 ,00230 ,00236 ,00274 ,00290 ,003038 ,00315 ,0032% ,00335 ,00844 ,00352 ,00415 3540,59
2,35 ,0022%1 ,0022% ,00229 ,00233 ,00287 ,00240 ,00267 ,00286 ,00302 ,00316 ,00328 ,0033Y ,00349 ,00359 ,00367 ,00433 3I617,56
2,40  ,00230 ,0023% ,00239 ,00243 ,00246 ,002%0 ,00278 ,00299 ,00315 ,00330 ,00342 ,00354 ,00364 ,00374 ,00383 ,00452 3I694,53
2,45  ,00239 ,00244 ,00249 ,00253 ,00257 ,00260 ,00289 00811 ,00329 ,00344 ,00357 ,00369 ,00380 00390 ,00399 ,00471 3I771,%0
2,50 ,00249 .,00254 ,00258 ,00263 ,00267 ,00271 ,0030) 00324 ;00342 ,00358 ,00371 (00384 ,00395 ,00406.,00415 ,00490 I648,47
2,55  ,00259 ,00264 ,00269 ,00273 ,00277 ,0028} ,00313 ,00337 ,00336 ,00372 ,00386 ,00399 ,00411 ,00422 ,00432 ,00510 3925,44
2,60  ,00269 ,00274 ,00279 ,00284 ,00288 ,00292 ,00325 ,0035¢ ,00370 ,00387 ,00402 ,00415 00427 ,00438 ,00448 ,00530 4002,41
2,65 ,00279 ,00284 ,00289 ,00294 ,00299 ,00303 ,00338 ,00363 ,00384 ,00402 ,00417 00431 ,00444 ,00456 ,00467 00551 4079,38
2,70 L0028 ,00295 00300 ,00305 ,00310 00315 ,0u35% ,00377 ,00398 ,00417 ,00433 ,00447 ,0046% ,00473 ,00484 00372 a156,35
2,7%  ,00299 ,0030% ,00311 ,00316 ,00321 ,00326 ,00363 ,0039] ,004313 ,00432 ,00449 ,00464 ,00478 ,00490 ,00502 ,00593 4233,31
2,80 ,00310 ,00316 ,00322 ,00328 ,00333 ,00338 ,003/7 ,00405 ,00428 ,00448 ,00465 ,00481 ,00495 ,00508 ,00521 ,00615 4310,28
2,85 ,00321 ,00327 ,00333 ,00339 ,00345% ,00350 ,00390 ,00420 ,00444 ,00464 ,00482 ,00486 ,00513 ,00327 ,00539 ,00037 387,25
2,90 ,00832 ,00338 ,00343 ,00851 ,00356 ,00362 ,00404 ,00434 ,00459 ,00480 ,00499 ,00%16 ,00531 ,00545 ,00558 ,00659 4464,22
2,99 00343 ,00350 ,0035%7 ,00363 ,00369 ,00374 ,00438 ,00449 ,00475 ,00497 ,00516 (0534 00550 00564 ,00578 ,00682 4541,19
3,00  ,00354 ,00382 ,00368 ,00375 ,00381 ,00387 ,00432 ,00465 ,0V49) ,00514 ,00534 ,00552 ,005686 ,00583 ,00598 ,00706 4638,16
AN R AR TN R R AN R RN R A AN A E R AR RS AN AR RN E R AN RN R RN AR AN R R AR AANE NN AN AR R R A AR AR AN RN A A RNA RN R AR NN AN AT E RN T RN RN AR AN AR AN RANRRARAANNANRNARNRAN
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AR RN AR R AR N R AT A AR AR R A IR AR RN R R R AN AR PR RN AR RS A A AR AT RN NN R AR AR A AR A IR RNNAA TSN RN R R A AR RN AN N AN AR RpRa st r b nraanennnw (P TESE wo
* DIAMETRD DL CUNDUTO D8 1500, (Mm) ANEA La SECAG 91 CunbuTu 98 J,767190 =2 *
LA I L R LY P I L R R Y Y L Y R L L g N Y R e L T R e L L L L L T T
AVELD~ » PEKRDA DE CARGA UKNTITAKTIA Er ayr O8S: n  Em MILEIMETROS ) « VAZAL
*CI0ADEtecnmanernccarmnaerrcarcrerccerecas v rrc e e s e rEr e r e T T e rEe e R an e erre s csentta e e e re e s s m e ennnenar=canar (| /5)

*(M/S) » K=,0d KB,06 K£,07 KE,08 KS,09 K3,10 K&8,20 KE,30 KE,40 KE,DO KE,60 KE,270 K3,80 KZ,50 mz1,0 K32,0 »

»

*
*
..---.-tp...---..----------..-..------------.---.----o----------------------------------------------------.--------------'--o----.t
* (30 «00004 ,00004 ,00004 ,00004 ,00004 00004 00005 00005 L000US LJ0UUD LOD0UD LO0UUD QU0 00006 L006G06 (V0007 937415
v 430 200006 ,000006 00006 00006 ,00006 ,00006 ,00006 ,00006 L00D07 (0VHG] J0OVD7 0OOVO7 (HL0LT LJ000A ,DONOE L0 DONY L10,50
" L 40 200007 00007 ,00007 L00007 ,00007 L,00CO7 L,00008 L00008 L0U009 ,D0DUY LNUODY LOUGDY JHUCLO LulIIU L00GL0 (GOL1E 705,66
*  ,45 200009 ,0000% (00008 ,0D0CO9 ,00009 L,V00UN9 ,00010 L0001 LOUDIL LOVOLL 000812 L,00012 (0UCL2 ,00012 ,GO013 LCGDOIY 790,22 «
* 50 «00011 ,00031 ,00011 ,00011 ,00011 ,000)1 ,00012 ,00013 ,00013 ,00014 ,00014 L00ULD ,06015 ,00015 00016 L0OGLL YR 57
55 ¢00013 ,00013 ,000§3 ,00083 ,00013 400014 ,00015 ,00015 00016 L0001/ L0OUAL7 L00GLD L,0uDLE LOOOLA L0UCLY 00022 G71,99
s ,60 ¢00015 00015 ,00016 (00016 ,00016 ,00016 ,00G017 (00018 L00019 ,0V020 00020 ,0UU21 L,0v021 L00UZ2 00022 ,06020 10DV, 2% w
« ,6% 200018 ,00038 L,00018 ,00018 ,00018 L,0001Y 00020 00021 00022 ,09023 ,0u0ZA4 « 00024 L0UC2D L0026 L00026 ,000Y) 114,060 #»
« ,70 » 00020 ,00021 ,0002% ,00021 ,00021 ,00021 00023 ,00024 ,00026 ,00027 ,00027 ,0002% ,OL02Y (JUUSY 03030 ,N0VSE 1237,00 «
* ,73 000023 ,00024 ,00024 ,00024 00024 00024 ,00026 ,00028 (HUU29 L0V03Y 00081 LLUU32 (OUC3I L00D3A L0008 L0904l 1325,36 »
~ ,80 » 00026 ,00027 ,00027 ,00027 ,00027 ,00028 ,00030 ,00032 ,00033 ,00034 00030 LGOI/ LOUGIE L2003y LG0NAG LUD0AL  1413,72
n ,80 200029 L,00030 L,00030 ,00030 ,0003Y1 ,00031 ,00034 ,00036 00037 ,00039 L00040 ,N0UVAY L,0GNAd L,V0LUAE ,00%aY LGuuh?  1502,us »
* ,50 200033 00083 ,00034 ,00034 ,00034 ,000C35 ,00038 L00140 ,00042 L0C04d L0004 L,00Udb L0U0A8 L0004 L0GOD0 LudGHY 184049
.85 000036 ,0003/7 ,00Q037 ,00088 ,00038 L00038 ,00042 00044 ,Q0046 ,00048 L,00050 ,00uS5< L00UDd (N03hd LUL0H6 G006 16a75,79 =
s §,00 200040 00040 ,0004) ,0004] ,L,00042 00042 00046 L,00G49 LDVUSL L00054 L0000YH 00057 L900HY (D096 L,0C0n2 LU0D7E  1767,15 «
* 1,05 00044 ,00044 ,00045 ,00045 ,00346 ,00046 L0UUDT 00054 L000H7 ,L,0U059 L000DL (000K LOUDED LU00AR L UBUSE L IuLRE  1eB5,5] =
* 1,40 «00048 ,00049 ,00049 ,00050 ,00050 ,00051 ,00055 ,00059 ,00062 ,00065 00007 ,00Uhy LHL071 L,0GUTZS L,0NN74 ,HD0LUB7 1883 ,40 =
" 1,10 «00052 ,00083 ,00053 ,00054 ,00055 ,0005%5 ,00060 ,00064 ,0U008 LUVUZY L00073 LuUJIUTS LOU0/B L,0ULZY LU0Dx] LOV0OQL ~ 203Z,¢2 ¢
* 1,20 00086 ,00057 ,00058 00059 00059 00060 ,00066 L000/0 00074 0VU077 00000 ,GAUBZ ,0UOK4 L000BH ,0GLed L0104 2120,54
e 1,25 200061 ,00062 ,00063 ,00064 ,00064 ,00063 00078 00076 ,00080 ,00089 ,0008s ,GOUBY ,0u0¥)l LLDUVAE LOCOYE (03118 220Go,Yd
* 1,30 2000686 ,00067 ,00068 ,00068 ,00069 ,00070 ,00077 ,L,00082 ,Q0086 ,00080 L,000¥3 ,00098 ,00(Y9 L,GOIOY ,001v4 0122 272497,34
* 1,30 200071 ,00072 ,00073 00074 ,000/5 00075 ,00083 ,L00088 00093 00097 00100 LU0IU4 LOU1U7 L,G0L10Y L,00112 30131 23KH,09 «
n 1,40 200076 ,00077 ,00078 ,0007Y ,00080 ,00081 ,000BY ,00095 400100 ,V0104 L0O{08 ,00111 L,0ULLD LCO1I7 00120 ,0014) 2P674,U1 »
" 1,43 +00081 00082 ,00083 ,00UB4 ,00086 00087 00045 ,00102 ,00107 (00112 ,00110 L0011Y (00123 LCOL126 L0G129 ,201%52 «b62,37 »
* 1,50 ,00086 ,00088 ,00089 ,00090 ,0009% ,00092 ,00102 ,00109 ,00114 ,00149 ,00124 00128 ,0NC1a1 LCuldh 00138 ,C01h7 2650,73 «
® 1,53 00092 ,00093 ,000985 00096 ,00087 LuU0098 ,0UI0E L0011% ,00122 ,0V127 L00132 ,uN1dh LGUIA0 (D0144 L0047 L0UL7d 273,08 =
* 1,60 200098 00099 ,0010) 00102 ,00103 L,0010% 00115 L,001¢8 00130 ,0013L ,C014]1 ,00145 ,0ul4dY ,50158 ,00857 ,GO18D e2»2?,44 =
* {,65 200103 ,0010% ,00407 ,00§08 ,00140 ,00111 ,00122 ,00131 L00138 L00144 L0014y 00154 LGuldY L0Ulby LGuln7 (CUlGn  2vid,0d ¢
» 1,70 +00110 L0011t ,00113 ,00115 ,00116 00118 ,L,00130 00139 ,00id4p 00153 ,L,0015% ,uulb4 ,0U160 (L0L/S L0177 ,uddidh  J0LE,10
* {,7% 400116 ,00118 ,00120 ,00121 ,00123 ,G0125 ,00137 ,00147 00195 G016 L0Ct08 L,00175 ,00178 (00183 00187 ,00221 JSu92,52 »
« 1,80 «00122 ,00124 ,00126 ,00128 ,00130 ,00142 ,0014% L00156 ,001€66 L,QUL71 LOCG17b0 00183 ,00189 ,00194 ,0ulyns 00238 JI18G,b7 =
n §,83 200129 ,00131 00133 ,001385 ,00187 00139 ,00193 L00164 00173 L,0ULBLl (00108 00194 ,00199 (020D ,0U2u9 LUW247 V269,23 »
* 1,90 «00136 ,00138 ,00340 ,00142 ,00144 ,00146 ,00162 00178 ,00183 00141 ,001498 ,00204 G210 ,00216 ,00221 ,u0260 4357,59 +
e 1,95 ,00142 ,00145 ,00347 ,00150 ,00152 ,00154 ,00170 ,00182 ,00192 ,00201 ,002u8 ,00213 ,0U22)1 (00227 ,L,Uo233 L0276  3442,9% &
» 2,00 00150 ,00182 (00155 ,00157 ,001%9 ,00161 ,00179 ,00192 ,002u2 L,00211 L0021V ,0022bh  ,00U283 ,0028y ,0024% ,D0ZKo  IH3a, 80 2
« 2,05 200137 ,00160 ,00162 ,00165 ,00167 ,00169 ,00188 ,00201 ,0u212 ,u0222 ,00230 ,L,0N238 L0u2ad L0LeHY L,0Ued7 LUdINI  I622,06 »
® 2,10 200164 ,00157 ,00170 00173 ,00175 ,00178 ,00197 00211 ,00223 00238 ,0028) 00284 NUZD/ L0026 ,GCZ270 (02316 3711,02 «
* 2,315 000172 ,00175 ,00178 ,00181 ,00183 ,00186 ,00206 ,00221 00233 ,00248 00253 ,007A1 ,0020% L,u027h ,002X%2 70333 9290,33 *
. 2,20 00180 ,00183 L,00186 ,00189 ,00192 ,00194 00216 ,00231 ,00244 ,0U255 ,002695 00273 ,0u241 L0028y 00246 ,C0J4B  IbE87,74 »
" 2,25 00187 ,00191 ,00194 ,00197 ,00200 ,00203 ,00225 ,00242 00205 00267 ,0u2/7 ,0028H ,002%4 ,00302 ,00309 ,009n4 SL70,09
* 2,30 200196 ,00199 ,002038 ,002006 ,00209 ,00212 (0023% 00203 ,00267 00279 ,0028Y L,00299 ,00347 L0315 (CH3238 ,uD88]1  4uba,ad ¢
" 2,38 00204 ,00208 ,0021t ,002815 ,00218 ,0022) ,00245 ,00264 00278 ,00291 ,00302 ,COI1¢ L0021 LNy L,00837 ,GU397  &1dz,nY »
. 2,40 000232 ,00216 ,00220 ,00224 ,00227 ,L,00230 ,0029%6 L0027% L,00290 L0030 L0GILY (00925 ,00I3D LLU3AN LQuddb? ,0D415 841,17 »
" 2,40 20022¢ ,0022> ,00229 ,00233 ,00236 ,00240 ,00266 ,00286 ,00302 ,00316 200328 ,00353Y «DU3AY LU03HY L00300 LUVA432 A329,08 ¢
v 2,50 200230 ,00234 ,00238 ,00242 ,00246 ,00249 ,00277 ,00298 ,00315 ,0032Y ,00341 ,00353 ,003b3 (00373 ,00382 ,00450 4417,68
* 2,53 000239 ,00243 ,00248 ,00252 ,00256 ,00259 ,00288 ,00310 ,00827 ,00342 ,00455 00367 ,0L37B ,00388 ,00397 ,L0468 4500,24 »
2,60 200248 ,00253 ,00257 ,00261 ,00265 ,00269 ,00300 ,00322 ,00340 ,00056 ,00369 L0081 L0OLIVI LUNE03 ,00413 ,0048bD <€5%4,60 *
s 2,63 200257 ,00262 ,00267 ,0027%1 ,00275 ,00279 00311 00334 ,00353 ,0036Y ,00388 ,0039h ,0U4ub ,00418 ,00429 ,00500 4cb2,Y0 »
e 2,70 ,00266 ,00272 ,00277 ,0028) ,00286 ,00290 ,00323 ,00347 ,00367 ,00363 ,00398 ,00411 ,0V423 ,004d3d4 ,006445 ,00524 477§1,31 =
. 2,79 2002768 ,00282 ,00287 ,00292 ,00296 L00300 ,0033% ,00360 ,00380 ,00397 ,00413 ,00426 ,QU4IY¥ ,0045] ,0(0461 ,00544 4ody,07 «
e 2,80 00286 ,00292 ,00297 ,00302 ,00307 ,00311 ,00347 ,00373 ,00394 ,u0412 ,00428 ,00442 ,0045D ,00467 00478 ,00564 4G4R,03 »
« 2,85 +00296 ,00302 ,00307 ,00313 ,00318 ,00322 ,00359 00386 ,00408 ,00427 ,00448 ,00458 ,0V471 ,00484 ,00495 ,00584 5030,39 «
* 2,90 ,00306 ,003512 ,00318 ,00323 ,00329 ,00333 ,00372 ,00400 ,00422 ,00442 ,00459 ,00474 ,00488 00501 ,00513 00005 D124,75 ¢
n 2,90 +U0316 ,00323 ,00329 ,00334 ,00340 00345 ,00384 ,0041a ,00437 ,00457 ,00479 ,00490 ,0050b ,00518 ,00531 ,00620 5213,10 »
s 3,00 200327 ,00333 ,00340 ,00346 ,00351 ,00356 ,00397 ,00428 ,00452 ,00473 ,004Y]1 L00507 (N0d22 ,00536 ,00549 ,00647 HI0i,46 »
AN AN R AR AR NN AR R AN N R RS AR AR A S A A R A R AN AR N R R AN A AN AR AN RN AN SRR R R AN A A SN TS R IR RN N A R R N N R AN AN R R R R AR N R R AR AR R R AR AN AR R AR RN R R AR O R AN
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AR R R AR R AR R R AR NN AN R RN AN AR RN R AR R I NI N AR AN A AN N AR AR A A R AN R AN R A A RN RPN AN R AN RN AR R AR A RN RN RRAARRARARSAANR AR A RANR RS ninans CETESH e

. DIAMETRO DO CONDUTU D= 1600, (MM) AREA DA SECAQ DL CONDUTU Se 2,010625 *2 *
[ L Y Y T LY Y P Y P Y P Y P P Y P Y P PR Y Y YRR PR P YR P Y P R YRR T Y N T PN YT Y Y T YT Y R E Y W Y R R PEguy PERu R Wy U Sy P ey R g S Y Y Y ey e e e
*VELQe # . PEROA DLE CARGA UNTITAKTIA E ¥+ n/wm uBst K EM MILIMETROS * VAZAU «
o T T Y T L T P A T T L T T T e e L T P e L L T T T T R e e N Y T Ty (l.79) *
w(M/3) » K=,08 Ks,00 K=,07 K85,08 K8,09 Ks,10 K8,20 K®, 30  K8,40 K=,50 K3,00 K£,70 K8,80 KB3,90 KX81,0 ASZ, 0 # *

LI I T I Y P Y Y Y Y P LY P Y P Y Y Y Y P Y P Y Y R Y Y PR Y P Y Y P R T P Y LR T T Y TN TR L R oy R e R e T XL I TP T T XY T Yy P ¥}
30 + 00004 ,00004 ,00004 ,00004 ,00004 ,00004 ,00004 ,00004 ,00005 ,0000d ,00005 L00005 ,0V00d ,00005 ,00005% ,000006 603,19 ¢«
LY 1] +00005 ,0000% ,00005 ,00005 ,00003 ,00005 ,00006 ,00006 ,00006 ,L,00000 ,00007 ,00L0O7 L,00007 ,00007 00007 ,00008 703,72 ¢
® . LAD 200007 ,00007 ,00007 ,00007 ,00007 ,00007 ,00007 ,00008 ,00008 00008 ,00008 ,00009 ,00G0Y% ,00009 ,00009 ,00011 604,20
a  L,45 00008 ,00008 ,00008 ,00009 ,00009 00009 00009 400010 (00010 - ,00010 ,00011 ,00011 ,00031 ,00011 ,00012 ,00014 904,78 «
e 50 000010 ,00080 ,00010 00010 400010 ,00011 ,00011 ,00082 ,00012 ,00083 ,Q0083 00013 ,00Qi4 00014 ,00014 ,00C17 (009,31 ¢
L S 1. ] 200032 ,00012 ,00082 ,00082 ,00012 ,00013 ,00013 ,00014 ,00015 ,00015 ,00016 ,00C16 ,00CL7 ,00017 ,Q0017 ,00020 131C5,b4 «»
" ,60 200044 ,00014 ,00084 ,00045 ,00015 00015 ,00016 ,00017 ,00G017 00016 ,0001Y LC001§ ,00020 L,00V20 ,L,0C021 ,00024 12G6,87 »
s L85 400016 ,00017 ,00017 ,00017 ,00017 ,L,00017 ,00019 L00020 (00020 ,00021 ,00022 L,00U2S ,00(023 L0024 ,00024 ,00028 1306,90 #
« ,70 ¢ 00019 ,0003% 00019 ,00020 ,00020 ,00020 ,00021 ,00023 ,0C024 ,00C2) ,00025 ,0002& ,N0027 ,GUU2/ L,uU026 00033 1407,44 »
" ,75 ,00022 ,00022 ,00022 ,00022 ,00022 00028 ,00024 ,0002b L00027 ,00028 ,00029 ,00030 ,00031 00031 L00G32 V0036  §1507.97 »
*« L,80 200024 ,00025 ,0002> ,0002d ,0002% ,000206 ,0C028 ,L,00Q029 ,00031 ,00032 00043 L,00034 ,0003d ,00086 ,00037 000483 1608,50 »
s L85 00027 ,00028 ,00028 ,00024 ,00028 ,00029 ,00031 ,00033 ,00035 ,00036 ,00087 ,00038 ,00039 ,00040 ,00041 ,00048 1709,03 ¢
LS 1+] 200030 ,00031 ,00031 ,00031 ,00032 ,00032 ,00035 ,00037 ,000389 ,00040 ,00042 ,00043 ,00044 00045 ,0L04E ,00054 180Y,96 *
* 95 200034 ,00034 ,00034 ,0003d> ,00035 ,00U36 ,00039 ,0004) ,00043 ,0004> ,0u04b ,00Udo 00049 ,00050 ,00051 ,0006C 1910G,09 »
¢ 1,00 «00037 ,00038 ,00038 ,00038 ,00039 ,00039 ,00043 ,00C4d ,00048 L,00050 L00031 L0005 L,000d4 00056 ,00UD7 L000K7 2010,62 '«
* 1,00 ,00041 ,0004) ,00042 ,00042 ,00043 ,00043 ,00047 ,00050 00052 L,00055 ,0009%6 L,00USHE ,00000 L00061 LCCO0NI L00073 2111,39 »
» 1,10 +00084 ,00045 ,000806 ,00046 ,00047 ,00047 ,00051 ,0009% L0uU0d7 00060 ,00062 ,00U64 ,000KE ,000A7 ,00069 LU00RY 2211,68 »
® 1,19 200048 ,00049 ,00050 ,00050 ,00051 L,00C51 L,0G056 L00060 (VUVOI LLO0DD LG0OOE 00070 400CT2 00073 L,00075 (000BbB  2312,22 »
" 1,20 ,00082 ,00053 ,00054 ,00054 ,00055 ,00056 ,00061 ,00UQ065 ,0U068 ,00071 ,00074 ,00070 40UG7E (COOBO ,00082 ,00096 2412,75 »
. {,2) 200057 ,00057 ,00058 ,00059 ,00060 ,000K80 ,00066 00070 ,00074 ,00077 ,0C080 ,,00U8¢ ,0U0HD L0008/ ,006089 ,00104 2513,28 ¢
e {,30 » 00068 ,000062 ,00063 000638 ,00064 ,0006%8 00071 L,0Q007& (00V0BO ,00083 ,0U080 ,D0UHY ,0V091 00094 L0006 00112 2613,81 =
" 1,35 <0005 ,00066 ,00067 ,00068 00069 ,00070 ,00077 00082 ,000BH ,00090 ,00083 L00090 (NEOYE 00161 ,00193 L00121 2714,34 »
* 1,40 200070 ,00071 ,00072 ,00073 ,00074 ,00075 ,00082 ,0008H8 ,00092 00096 00100 400303 L0UI00 L0010Y 00111 L00130 2814,87 =
e 1,45 .00075 ,00076 ,00077 00076 ,00079 ,00080 ,00088 ,00N94 00099 LU0IUS L0U107 LUOLI0L L0ULLY G0ULILG LUGL1Y ,00140 2u15,41 =
* 1,50 00080 ,00081 ,00082 ,00084 ,00083 ,00086 00094 ,00100 00106 L00110 ,0Ul1d4 L,u0118 00121 ,00124 00127 L,00150 3GiH,v4 »
* 4,55 +00085 ,00086 ,00088 ,00089 ,00090 00091 ,0ul00L L,00107 ,JuUltd ,0U1lB L00122 400126 L0ULJd0 LUDL13S ,0013RF L00160 J116,47 »
* 1,60 200090 ,0009¢ ,00093 ,0009> ,00096 ,00097 00107 ,00114 ,00120 ,60125 ,00130 ,G0134 00138 ,0084¢ ,00145 00170 3217,.00 =
* 1,60 200096 ,00097 ,00099 ,00100 ,00102 (00103 00113 00121 L,0G126 00139 ,L,00138 L00143 ,00147 ,00150 L00154 L00181 3317,53 »
* 1,70 00102 ,00103 00105 ,00106 ,00108 ,00109 ,00120 L0014y (NL135 ,QU14) ,06G147 ,00}51 00156 00160 00163 ,00192 JS4lo.us *
® 1,79 ,00407 ,00109 ,00131 ,00312 00114 ,00119% ,06127 ,L,00136 ,0U143 ,00152 ,00155 ,00160 ,00165 L0016y L,0N1723 00204 851n,59 =
. 1,80 ,00113 ,00115 ,00117 00119 ,00120 ,00122 ,00134 ,00144 ,0G152 L,00156 ,00104 ,060170 ,0U174 00179 ,00183 ,00215 JSo019,12 =
" 1,80 ,00119 ,00121 ,00123 ,0012% ,00127 ,00129 ,00142 ,00152 ,001t0 ,CUIB7 L0C173 Lulil7% ,001b04 ,GOIBY ,06193 ,00227 J3719.,66
« {,90 200126 ,00126 ,00130 L,00132 ,00134 ,00135 ,00150 ,001(60Q 001069 ,00170 ,00183 ,COL8Y ,00{N4 Q0199 00204 ,0U240 JB20,19 «
* 1,05 400132 ,00134 ,00137 ,00139 ,0014) ,00142 00157 00169 00178 ,00180 00193 L0019y L,0C2ud 00210 00215 ,00258 3I4ee,72 +
e« 2,00 ,00139 ,00141 00143 ,00146 ,00148 ,00150 ,00165 ,00177 ,00187 L0015 ,0(202 ,00209 ,0UZLD ,00221 ,0U225K ,00Zhb 421,25 »
® 2,05 «00145 ,00148 ,0013%0 ,00153 ,00153 ,00157 003174 ,0018b6 00196 LGU2UY ,00213 (0022¢C .0ULR20 00232 .0V297 #UO27Y 4121479 %
e 2,10 «00152 00158 ,001%8 ,00160 00162 ,00164 ,00182 ,00195 ,00206 ,0021Y ,00223 ,00¢3u 00237 L,0UC43 ,00249 00298 4222,31 =
e 2,48 «00359 ,00162 ,0016% ,00167 .,00170 ,00172 ,00191 ,00204 ,00216 ,u0220 ,00234. ,00241 ,002ab 00255 ,0020% ,90307 492¢2,05 #
* 2,20 «00166 ,00170 ,00172 ,00175 ,00178 ,00180 ,00200 ,00214 L,0U2Z6 ,00230 ,00245 002538 ,QuU2bL 00207 ,00273 ,00821 48423,38 «
. 2,25 00174 ,00177 ,00180 ,00163 ,00186 ,00188 ,00209 ,00224 -,00236 ,00247 ,00256 ,00204 ,00272 00279 ,092K6 ,00336 452s,51 #
* 2,30 ,008481 00183 ,00188 ,00191 ,00194 ,00196 ,00218 00234 ,00247 00256 ,002n7 L00276 00284 00292 ,00298 00851 4024,44 »
s 2,35 200189 ,00193 ,001968 ,00199 ,00202 ,00205 ,00227 00244 00207 ,002b% ,0027% ,0028b L0QuU2Y%7 ,00304 00311 ,00867 4724,97 =
* 2,40 «00497 00201 ,00206 ,00207 00210 ,00213 ,00237 ,002%4 ,00266 ,QU280 ,0C2¥1 L,U0301 L0030V ,003817 00325 ,C0882 dugbd,b0 «
" 2,45 +00205 ,00209 ,00212 ,00216 ,0021Y ,00222 ,00247 00265 00250 L,00292 ,003ud L,60313 (NUIZZ ,00331 ,00333 ,0G390 4626,08 «
" 2,50 «00213 ,002317 ,00221 ,00224 ,006228 ,00231 ,00257 ,00276 00291 ,0030d ,00310 0GI20 ,L,O03SS ,00344 0032 ,U04L1D DL2H D7 «
o 2,58 200221 ,00225 ,00229 ,00233 ,00237 ,00240 ,00267 00287 ,00303 L00316 ,003¢8 00339 ,0034Y 00358 ,003867 ,Lud32 5127,10 «
. 2,60 200230 ,00234 ,00238 ,00242 ,00246 L0024y ,00277 ,00298 ,GU3LH ,00829% 00341 ,00952 003K ,00372 ,00341 ,00449 D5227,03 »
e 2,68 +00238 ,00243 ,n0247 ,0025% ,002%5 ,00259 00288 ,00809 ,00327 ,0Q341 00354 ,009n6 L0UI?7 ,003K7 ,0034A LU04K6  5370,10 =
* 2,70 ,00247 ,00252 ,00256 ,00261 ,00205 ,00269 ,00299 ,00321 ,00389 ,00354 00368 ,00380 00391 ,00401 ,0¢411 ,QU4Bd  DAazb,69 =
e 2,758 200256 ,00261 ,00266 ,00270 ,00274 ,00278 ,00310 (00333 (w03I52 (00968 (003 ,00I¥d ,00400 ,00416 ,00426 ,00Dd02 D5529,22 «
e 2,80 «00265 ,00270 ,00275 ,00280 ,00284 ,00288 ,00321 ,UDs4d ,00364 ,003B1 L00395 ,00499 ,0T420 ,0043) ,00442 V0520 H62¥,76 =
« 2,89 «00%74 ,00280 ,00285 ,00290 ,00294 ,00299 ,00333 ,0UdH7 L,00877 L,QUSSH ,00410 00423 ,00436 ,00447 ,004%8 ,0053% 873(G,29 #
s 2,90 400283 ,00289 ,00295 ',00300 ,00304 ,00309 00344 003870 ,003Y1 ,004&GH 00424 L0048 ,0U4dDY ,00463 ,00474 ,00558 5530,82 »
v 2,95 400293 ,00299 00305 ,00310 ,00315 ,00319 ,00356 00388 ,0040d ,0G0428 ,00439 ,00453. ,0CART 00475 L,00490 ,G0D77  Buldl,.4d »
* 3,00 ¢00303 (00309 (0031d L,00320 ,00325 ,00330 ,00388 ,00396 L,0U418 L00437 ,0UdD4 L(004bY 00482 ,004a9% ,0G5C7 ,00D97 ©GIl.0H8
AN AR AN N AR AR AR R AR R AR RN S AR AR TN AR RN R AR AR A RN R RN AN R AR I R A RN RN AR AN A AN RN R AN TR R A AR AR AR R AR I AN AR AR N R AN AR AR AR PN R AR AN SRR AN ARRNARNG
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AR AN R R AR AR AN RN A AR AR AR A AR AN R A AN AR R AR AN AN R R R RN IR AR AR AR AR IN AN RN R AR R AN AR AN A AP UANRA AN R IR NN N R RARN R R ANAR RN ARk nakn CE ESO wy

L] DIAMETRU DG CONDUTU D= §700, (MM) AREA DA SECAD DO CONDUTU S» 2,269805 M2 *
[ XTI Y TR Y DY Py P LI Y PR P Y Y Y Y Ty P T Y T T Ty Fop Ty ey e T T P P Y T Y Y Y YT Py ¥ Y T Ty T Y e Y P P P P P PR P L P Y T Y )
#VELQe « PERODA DE CARGA UNITARTIA &M #H/m UsSS K EM MILIMETROS * YAZAD #
1ch‘DEt-.-.----.-..--------..--..-------.--.---...--.--.-----...------.-..-.-.----.------.--...--.--------------------o-. (L/s) .
n(M/8) % KX8,05 KB,00 Ke,07 K»8,08 K=s,09 Ks,10 K8,20 K=, 30 .K$,40 K=, 50 K3,60 K3,70 Ks, 80 Ks,90 K81,0 K=E2,0 w "

.---.--.---..-...---.-----o-.-.-----.---.-----.---.-..-.-------..--..----.-~---.------.--.----.----o----.-------.----.---'-....-.-.
030 +00004 ,00004 ,00004 ,00004 ,00004 ,00004 ,00004 ,00004 ,00004 ,00004 ,00004 ,00005 ,00009 400005 ,00005 ,00006 680,94 =
.ps + 00005 ,0000% ,00003 ,00005 ,0000% ,00005 ,00005 ,00006 ,00006 ,00006 ,00006 ,00006 00006 00007 ,00007 ,00008 784,43 «
+ 40 +00006 ,00006 ,00006 ,00006 ,00006 ,00006 00007 ,00007 ,00007 ,00008 ,00008 ,00008 ,00008 ,00008 ,00009 ,00010 907,92 »
45 + 00008 ,00006 ,00008 ,0V008 ,00008 ,00008 ,00009 00009 ,00009 ,00010 ,00030 ,00010 ,00010 ,00011 ,00011 ,00013 1021,41 ¢

, 30 «00009 ,00009 ,00010 ,00010 ,00010 ,00010 ,00010 ,00011 ,00011 00012 ,00012 ,00013 ,00013 ,00013 ,00013 ,00016 1134,80 »
55 «00041 ,00011 ,00011 L00012 ,00012 ,00012 ,00012 ,00013 ,00014 00034 ,00015 ,0001> ,00015 ,00016 ,00016 ,00019 §248,39 =
«60 »00013 ,00013 (00033 ,00014 ,00014 ,00014 ,00015 ,00016 ,00016 ,00017 ,00017 00018 ,00018 ,00019 ,00019 ,00022 1361,88 »
' 695 « 00043 L0001 L,00016 000316 ,00016 ,00036 ,00017 ,00018 ,00019 00020 ,00020 ,00021 ,00022 ,00022 ,00022 ,00026 1475,37 »
W70 00048 ,00018 ,00018 ,00038 ,00018 ,00018 ,00020 ,00021 ,00022 ,00023 ,00024 ,00024 ,0002> ,00025 ,00026 ,00030 1584,86 w
75 200020 ,00020 L0002V ,00021 ,00021 ,00021 ,00023 00024 ,00025 00026 ,00027 ,00028 L,00029 ,00029 ,00030 (00035 1702,35 »
<80 «00023 ,00023 ,00023 ,00023 ,00024 ,00024 ,00026 ,00027 ,00029 ,00030 ,00031 ,00032 ,00032 ,00033 00034 ,00040 1815,84
0805 400023 ,00026 ,00026 ,00020 ,00027 ,00027 ,00029 ,00031 ,00032 ,U0033 ,00035 ,00036 ,000387 ,00037 ,00038 ,00045 {929,333 «
+90 200028 00029 ,00029 ,00029 ,00030 ,00030 ,00032 ,00034 00036 ,00037 ,0003Y ,00040 ,00041 ,00042 ,00043 ,00050 2042,82 «
99 «00031 ,00032 ,00032 ,00032 ,00033 ,00033 ,00036 ,00038 ,00040 ,00042 ,00043 ,00044 ,000406 ,00047 ,00048 ,00056 2156,31 *

1,00 000035 ,0003% ,00035 ,00036 ,00036 ,00037 ,00040 ,00042 ,00044 ,00046 ,00048 ,00045 ,00050 ,00052 ,000%93 ,00062 2269,80 #
1,05 00038 ,00038 ,00039 ,00039% ,00040 ,00040 ,00044 ,00046 ,00049 L,0005) ,00032 ,00054 ,00056 ,00057 ,000%8 ,00068 2383,29 «
1,10 200041 00042 ,00042 ,00043 ,00043 ,00044 ,00048 ,0003%1 00053 ,00056 ,00057 ,00059 ,00061 ,00062 ,00064 ,0007> 2496,78 »
1,15 00045 ,00048 ,00046 ,00047 ,00047 ,00048 ,00052 00055 ,00058 ,00063) ,000063 ,00065 ,00066 ,00068 ,00070 ,00082 26)10,28
1,20 400049 ,00049 ,00050 ,00051 ,000%f{ ,00052 ,00057 ,00060 ,000063 ,00066 ,00068 ,00070 00072 ,00074 ,00076 V0089 2723,77 »
1,23 00053 ,00053 ,D0054 00055 ,00055 00036 ,00061 L,00065 ,00069 ,00071 ,00074 ,00076 ,00078 ,L,00080 ,00082 00096 2837,26 =
1,30 00057 ,00058 ,00038 ,00059 ,00060 ,000680 ,000686 ,00070 ,00074 ,00077 ,00080 ,00083 ,QU085 ,00087 ,00089 ,00104 250,75 »
1,35 ,00061 ,00062 ,00083 ,00063 ,00064 ,00063 ,00071 ,00076 00060 ,00083 ,00086 ,0008Y 06091 ,00094 ,00096 ,00112 3064,24 »
1,40 00065 ,00066 ,00067 ,00068 ,00069 ,00070 ,00076 ,00082 ,00086 ,00089 ,00093 ,00096 ,0LOSB ,00101 ,00103 ,00121 3177,73 »
1,45 00070 ,00071 ,00072 00073 ,00074 ,00075 ,00082 ,00087 ,00092 ,00U096 ,00099 ,00102 ,00105 ,00108 ,0011! ,00130 3291,22 w
1.50 00074 ,00076 400077 ,00078 00079 ,00080 ,00087 00093 ,00096 ,00503 ,00106 00110 ,008413 ,00116 ,00118 ,00139 J404,71 +«
1,59 +00079 ,00081 ,00082 ,00083 ,00084 ,00083 ,00093 ,00100 ,00105 ,00109 ,00113 ,00117 ,00120 ,001238 ,00126 ,00148 3I518,20 «
1460 00084 000806 ,00087 ,00088 ,00089 ,00090 ,00099 ,00106 ,00112 ,0031316 ,00121 ,0012> ,00128 ,00§{31 ,00134 ,00158 J38631,69 «
1,65 00089 ,00091 ,00092 ,00083 ,00095 ,00096 ,00105 ,00118 ,00119 ,00124 ,00128 ,00132 ,0U136 (00140 ,00143 ,00168 J745,18 «
1,70 200099 ,00096 ,00098 ,00099 ,00100 00102 400132 ,00127 00126 ,00131 00136 L00141 ,00145 ,00148 00152 ,00178 3858,67 =
1,7% «00300 ,00102 ,00103 ,00105 ,00106 ,00107 ,00118 ,00127 ,00133 ,00139Y ,00144 ,00149 ,001d3 ,00157 ,00161 ,00189 JI572,16 »
1,80 «0U105 ,00107 ,00109 ,00111 ,00112 00113 ,00125 ,00154 ,00141 ,00147 ,00153 ,00157 ,Q0uUi62 ,00166 ,00170 ,00200 408H,63 »
1,85 00111 ,00113 00115 ,00117 001318 ,00120 ,00432 07141 ,00149 ,00155 ,00161 ,00160 L0017} ,00175 ,00179 ,00211 4159,14 «
1,90 .00117 ,0011% ,00121 ,00123 ,00124 ,00126 ,00139 ,.N149% L00137 ,00164 ,0017G ,00175 ,00180 00185 ,001R9 ,00222 4312,63 »
1,95 200123 ,0012% ,00127 ,001290 00131 ,00133 ,00146 4157 ,00165 ,00172 ,00179 400185 ,00190 ,00195 ,00199 00234 4426,13 «
2,00 «00129 00131 .00133 ,00136 ,00187 ,00139 ,001%4 10165 ,00174 ,0018) ,00188 ,00194 ,00200 ,00205 ,00219 ,00246 4539,62 «
2,09 200135 L,003138 L,00140 ,00142 ,00144 ,00146 ,00162 ,00173 ,00182 ,00190 ,0D198 ,00204 006210 ,002{> ,00220 ,C0259 4653,11 #
2,10 .00142 ,00144 ,00147 ,00149 ,00131 L00153 ,0016¢ ,00181 ,0019% ,002G0 ,00207 ,00<¢34 ,00240 ,00226 ,0U2388 ,60272 d4766,60 »
2,15 00145 ,00191 ,00154 00156 ,00458 ,00160 ,00177 ,00i190 ,00200 ,00209 ,00217 ,00224 ,00231 ,00237 ,00242 ,0028> 4880,09
2,20 00155 00158 ,00161 00163 001863 ,00168 ,0018A ,00199 ,00210 ,00219 ,00227 ,0023d> ,00241 ,00248 ,00253 00298 4yy3,58 «
2,25 ,00i62 ,00165 ,00168 ,00870 ,00173 ,0017d ,0019%4 ,00208 ,00219 ,00229 ,00238 ,0024d 00253 00259 ,00265 ,00312 5107,07 =
2,30 200169 ,00172 ,0017d 00178 ,00180 ,00183 ,002.8 ,00217 ,00229 ,0023¥ ,00248 ,002%0 ,0U204 ,00271 ,00277 00326 5220,56 =
2,3 ,00178 ,00179 ,00182 ,00185> ,00188 ,00191 ,002)1 ,00227 ,00238 ,0025%0 ,00259 ,0020b8 ,00275% ,00282 ,00289 ,00340 5334,05
2,40 »00183 ,00187 00190 ,00193 ,00196 00199 ,00:20 ,00236 ,00249 ,00260 ,00270 ,00279 ,0VU287 ,00295 ,00301 ,00354 5447,54 @
2,45 «001%1 00194 ,00198 ,00201 ,00204 ,00207 ,00' 29 ,0024b6 ,00260 ,0027%1 ,00282 ,00291 ,00299 ,00307 ,00314 ,00369 S5561,03 »
2,50 00198 ,00202 ,00206 ,00209 ,00212 ,00213 ,00239 ,0025b6 ,00270 ,00283 ,00294 ,00303 ,00311 ,00320 ,00327 ,00385 5674,52 «
2,55 «00206 ,00210 ,00214 ,00217 ,00220 ,00224 ,00248 ,00207 ,00281 ,00294 ,00305% ,0081d ,00324 ,00332 ,00340 ,00400 5768,01 «
2,60 00214 ,00218 00222 ,00226 ,00229 ,00232 ,00258 ,00277 ,00292 ,00305 ,00317 ,00827 ,00337 ,00346 ,003%4 ,00410 5901,50 »
2,65 »00222 ,00220 ,00230 ,00234 ,00238 ,00241 ,00268 ,00288 ,00304 ,00317 ,00329 ,00340 ,0u3dV 00359 ,00367 ,U0432 6015,00 «
2,70 00230 ,00235 ,00239 ,00243 ,00246 ,00230 ,00278 ,00298 00315 L0032y ,00342 00359 ,00363 00373 ,00381 ,00448 ©6528,49
2,75 .00238 00243 ,00247 ,00252 ,0025% ,00259 ,00288 ,00310 ,00327. ,00341 00354 ,003n0 00377 ,00386 00396 ,00465 6241,98 «
2,80 +00247 ,00252 ,00256 ,0026)1 ,00265 ,00268 ,00299 ,00321 ,00339 ,003854 ,00367 (0379 ,003Y0 ,00401 ,00410 ,00482 635,47 »
2,85 ,00255 ,00260 ,00265 ,00270 ,00274 ,00278 ,00809 ,00332 ,00851 ,00367 ,0C38Y ,00393 ,00404 ,00415 ,00425 00500 6468,96 ¢
2,90 200264 ,0026y¥ ,00274 ,00279 ,0028B3 ,00288 ,00320 ,00344 ,00363 ,0038¢ ,003%4 ,006407 ,00419 ,00430 ,00440 ,C0517 6582,45 »
2,95 ,00273 ,00278 ,00284 ,0028& ,002¥3 ,00297 ,00331 ,00356 ,00376 00393 ,00408 ,00421 ,00433 ,00444 00455 00535 6895,94 =
3,00 «00282 ,00288 ,00293 00298 00303 ,00307 ,00342 ,00368 ,00388 00406 ,00421 ,00433 ,00448 ,00460 ,00470 ,00553 6809,43
AR AN N R AR A AR AR AR NN N AR AN AR R AR AN AN AN AN R R R R R R RN AR RN R R AN A RN R AR RO RN A AR A PR N R IR NN R R AR AR R AN P A RAN R R ARNARR A RARRANRAARNRRARANRARNANS
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AN AN R R RN AN R I AR AR A AN R R R R AR AR SR AN I R RN R AN AN A RN A TN A AR RN AN RO NN R AR AR AR AR NP RN A RN AT A RN RN R RO RN ARSI NN NNk wns CETESD =nw

. DIAMETNU LU CUNDUTU D= 1800, (Mm) AREA DA SECAU DO CONDUTL 53 2,544696 M2 ”
LI PR PR TR LY L L L L T T YRR Y T R L e R R o o e R R Y e NN LI L L L L LY ]
aVELOe PEKRDA [ E C A KNOLA UuNTTaARTA E M MM ubBs: K EM MILIMETRES ®x VA/ZAYU
ol o] Y T e e L L L X T R e R L T T T ey oy g i T X L L T T T T T T Ry gAY (L/S) “
*(M/S) &2 K3,00 A2, 00 KX8,07 K=,08 K8,09 K=, 10 K2,20 K=3,30 K®#,40 K®2, 50 KB,006 KE,7u %z,d0 KE,Y0 A2]},0 K820 + .

[ I X T Y A A R R Y L R P P L PR P Y Y P Y P Y P Y R Y Y P Y P Y PR R R L R R R P Y PR Y PR P T R P Y P Y PP T Y Y PR Y P R R S PR T I Y YT R Y E y  X ]

a 30 200003 ,00003 ,00003 ,00008 ,00003 ,00C04 ,00004 ,00004 ,00004 ,00004 ,00004 ,N0004 00004 ,00004 ,00005 ,60U0S 763,41 »

" L35 200005 ,00008 ,00005 ,00005 ,00005 00005 ,00005 ,00005 ,0000U8 ,00000 L,00006 ,00006 ,0G006 L00006 ,0U006 L0OGOT7 890,864
v L,40 «00006 ,00006 00008 ,00006 ,00006 ,00006 ,00006 ,00007 ,00007 ,00007 ,00007 00008 ,0U00B ,00008 ,0000& ,00008 1017,88
s 40 200007 ,00007 ,00007 00007 00007 ,00007 ,00008 ,00008 ,000U9 L(000Y ,L,0000Y L,0000Y 00010 L00010 L0U010 ,00012 1145,11
s ,50 ¢ 00009 ,00008 ,00009 ,00009 ,00009 00009 00010 ,00010 00011 ,00011 ,00081 ,L00012 ,L,00012 00012 ,00012 (Q00th 1272498
[ IS 1) +00011 ,00011 ,00011 ,00011 00081 L00011 ,00012 ,00012 00013 L,00013 ,00014 00014 ,0GC14 ,00045 ,00015 ,00uld 1399,58
s ,60 «00032 ,00082 ,00013 ,00013 ,00013 ,00013 ,00014 ,00015 L,00015 00016 ,0U016 ,00U17 00047 L00C18 ,00018 00021 (525,62
s 65 «00014 ,00014 ,0001d ,00015 ,00045 ,00015 ,00016 ,00087 ,C0018 00018 ,0001¥ ,0D0V20 ,00020 ,00021 ,00021 ,00024 155%4,05
* ,7¢ «00016 ,00017 ,00047 ,00017 ,00017 ,00017 ,00019 ,00020 ,000US0 ,0UD21 L,00022 ,00023 ,000¢43 ,0UU24 ,00C0N24 ,00028 17B1,¢y
* ,7> « 00019 ,0001¥ ,00019 ,0001¥ ,00020 ,00020 ,00021 L,00022 00023 ,00024 ,00025 ,00U26 00027 00027 ,0u0Z8 (00032  190d,52
« L80 00021 ,0002) ,00022 ,00022 ,00022 ,00022 ,00024 ,0002> ,00027 ,C0G25 ,06029 L,0V0G2Y L0LLI0 L00D31 L00032 50037  2035,76
s 85 « 00024 ,00024 ,00024 ,00025 ,00025 ,0002% ,00027 ,00029 000380 ,00GA1 L,0003¢ ,00033 ,00034 L0003 L0UDI6 ,00042 2162,89
* 90 00026 ,00027 ,00027 00027 ,00028 00028 ,00030 ,00G32 ,00084 ,00035 00030 ,0N0I7 LOLOIB ,V008Y ,00040 ,L0CA)  2290,22
LI L 00029 ,00030 ,00030 ,00030 ,00031 ,00031 ,00034 ,00036 L,00037 L,00035 ,00040 400041 LLCU4Z ,U00483 ,00044 ,C0NGNE 2417,46
*« 1,00 200032 ,00038 ,00033 ,0003d ,00034 ,00034 ,00037 ,0003% ,0004% ,C0043 ,00044 ,00040 ,L,00047 20248 ,00049 00098 2544,69
" 1,0 +00035 ,0003% ,00036 ,00037 ,00037 ,00037 ,00041 ,00043 ,00045 ,00047 00049 ,00050 L0U0H2 LDVODY L000D4 (V00ES 2671,93
® 1,10 200038 ,00039 ,00040 ,00040 ,0004% ,00041 ,00045 ,00047 ,00050 00052 ,0005%4 ,00055 L0u0OH? L0LUBE ,VLGDY LUN070 £79v,15
* 1,19 «00042 ,00043 ,00043 ,00084 ,00044 00045 ,00049 ,00082 ,00054 L,00057 L0003Y L000680 LQU0b6Z LUCYRAE L00THY (UAGTE  2w28,480
* 1,20 «00046 ,00046 ,00047 ,00047 ,00048 ,00048 ,00053 ,00056 00059 ,(GU0bc ,00004 ,00066 ,00067 ,00005 L00C71 L0083 Judo.bS
* 1,29 +00049 ,0005C¢ ,00051 ,00051 ,00052 ,00052 00057 (00061 00064 ,000067 L,GO0LY L,0U0G7Y L0UQZI 00075 L0G077 U000 J1BU .87
" 1,90 «00033 ,00084 ,000553 ,00055 ,00056 ,00056 ,00062 ,000b6 00009 00072 ,Q0079 ,GOG77 ,0C079 L,00081 00083 20097 $30n,11
* §,35 L000%7 ,00098 ,00059 ,0005§ ,00060 ,000681 ,00066 00071 ,0007% 00076 ,QC060 00083 L,0008d ,J0087 L0008 ,G0105 J3a63d,34
* {,40 « 00063 ,00062 ,00003 ,00064 ,000864 ,00065 ,00071 ,0007h ,00080 ,00083 ,00086 L0OQUBY 00092 ,00094 ,0U096 ,00113 3I56¢,58
" 1,45 000065 ,000606 ,00067 ,00068 ,00069 ,00070 ,00076 ,00082 ,00086 ,(CO0UBS 000938 ,u0u%b ,00L098 00101 ,0C108 ,00121 J68y,8Y
* 1,30 200070 ,0007% L,00072 ,00073 ,00074 L,00074 ,0008Z ,00087 ,LQU09Y2 L,0UV0Y6 00099 ,(010¢ L0G10D ,D0108 ,0G11C ,0012% J817,05
* 1,5 00074 ,00075 ,00078 ,00077 ,00078 ,00079 ,00087 000698 ,000¥8 ,60102 ,00108 ,00309 ,0G112 ,00115 ,0C118 ,0013b 3vas,23
* 1,60 200079 ,00080 ,00081 ,00082 ,00083 ,00084 ,06093 ,0009Y ,L,00104 ,0010% ,00118 LU01IE LQULLY 00123 ,L,00125 ,Q0147 407}1,52
» {,08 .00084 ,00085% ,00086 ,00087 ,00088 ,00090 ,00098 ,C0105 ,0C111 ,0011ec ,06120 ,00124 00127 00130 ,0UL03 L,00150 Q198,75
« 1,70 « 00088 ,00090 00091 ,00093 ,00094 ,00095 ,00104 ,00112 ,00118 ,00123 ,00127 ,L00131 ,L,0uldd 00138 ,00141 ,0016b6 6325,99
* 1,75 « 00093 ,0009%5 ,00098 ,00098 ,00099 ,00100 ,00111 ,001§8 L,001¢24 ,L,00130 00135 ,00139 ,00143 ,00146 00150 ,00176 44dy,22
s 1,80 ,00099 ,00100 ,00102 ,00103 ,00105 ,00106 ,00117 ,0012> ,00132 ,00137 ,00842 00147 ,00151 00158 ,0C158 ,00186 4»80,46
. 3,80 .00104 ,00106 ,00107 ,00109 ,00110 00112 ,00123 ,00132 ,00139 ,00145 ,00150 ,0015> L0015 ,00164 ,00167 ,00196 47CG7,09
e 1,90 «00109 ,00111 L0014 ,00115 ,00116 ,00118 ,00130 ,00139 ,0U3146 ,00158 ,00158 ,N0164 ,00168 ,00172 00178 ,00207 4834,98
* §1,90 «00115 ,00117 ,00119 ,00121 ,00122 ,00124 ,00137 ,001456 00154 ,00101 00167 ,00172 ,0u177 ,00162 ,00186 ,00216 462,106
* 2,00 200321 ,00123 ,00123 ,00127 ,00128 ,00430 ,00144 ,00134 ,00162 ,cO036Y ,00175 ,00181 ,0C1b0 00191 ,00195 ,00224% 50o8Y,40
« 2,00 00127 ,00129 ,00131 ,00133 ,00133 L,00137 ,00151 ,00162 ,00170 ,00176 ,00184 ,00UlY¥0D ,0OG196 ,00201 ,00205 ,00241 H5216,69
n 2,10 200133 ,0013% 00137 ,00139 ,00141 ,00143 ,00158 00169 ,00179 ,0018L L,GCI¥3 ,0N24C ,00205 ,00210 ,0021b5 ,00253 9343,87
* 2,10 200139 ,0014) ,00144 ,00146 ,00148 ,00150 ,00166 ,00478 ,00187 ,001¥d ,00203 ,uD209 ,NU215 00221 ,00226 00265 Da7i,11
" 2,20 000145 ,00148 ,00150 ,001%2 ,00855 ,00157 ,00173 ,00186 L001¥6 ,00204 ,0U212 ,0021Yy ,00225 ,00231 ,00236 ,00277 DOHYH,I4
" 2,20 200151 ,00134 00157 ,0015%9 ,0016¢ ,00184 ,00181 ,00194 ,00205 00214 00222 ,0022Y% ,0U23% 00242 ,00247 ,00290 3725,57
. 2,30 «00158 ,00161 ,00164 ,00166 ,00169 ,00171 00169 ,00203 ,00214 ,00223 ,N0232 L0023y 00246 ,00252 ,00258 00303 5&52,81
* 2,33 «00165 ,00168 ,0017% ,00173 ,00176 ,00178 ,00197 ,00212 ,00223 ,00233 ,00242 ,00250 ,0u257 00263 ,00270 ,00316 59H80.04
* 2,40 200171 L0017> ,00878 ,00180 ,00183 ,00186 ,00206 ,00221 ,0Q02383 ,00243 ,002Hh2 ,00260 ,00208 ,00275 ,0028% 00330 6107,28 -«
. 2,40 200178 ,00182 ,00185 ,00168 ,00191 ,00183 ,00214. ,00230 ,00242 ,00258 ,00263 ,002731 ,00279 ,LU02BbL 00293 ,00344 6234,52

* 2,50 200185 00189 ,00192 ,00195 ,00198 ,00201 ,00223 ,00239 ,00232 ,00264 00273 ,00282 ,0U2%L ,00298 ,00305 ,00358 6361,75

.
"
.
»
”
]
[ ]
»
.
"
.
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L ]
2,59 «00193 ,00196 ,00200 ,00D203 ,00206 ,00209 ,00232 ,00249 ,00263 00274 00284 00294 ,00302 ,00810 ,00317 ,00373 ©4aBE,¥9 »
2,60 00200 ,00204 ,00207 ,00211 ,00234 ,00217 ,00241 ,00299 ,00273 ,0028d ,00296 ,0030> ,00314 ,00322 ,00330 ,00387 6616,22 ¢
2,65 ,00207 ,00212 ,00215 ,00219 ,00222 ,00225 ,00250 ,00269 ,00283 ,002Y6 ,00307 ,00017 ,00326 ,00335 ,00842 00402 6743,46 *
2,70 «00218 ,00219 ,00223 ,00227 ,00230 ,00234 ,00260 ,00279 ,00294 00307 ,0031% ,00329 ,0L33Y ,00347 ,00355 ,00418 0870,09 *
2,75 «00223 ,00227 ,00231 ,00235 ,00239 ,00242 ,00269 ,0028Y ,0030d ,00319 ,00331 ,00341 ,00351 ,00360 ,00369 ,00433 6497,93 =
2,80 200234 ,0023% ,00240 ,00244 ,00247 ,002%) ,00279 ,00300 ,00316 ,00330 ,00343 00354 003064 003873 ,00382 ,00449 V125,16 «
2,85 200239 (00244 ,00248 ,00252 ,00256 ,00260 ,00289 ,00310 ,00327 ,00342 ,00355 ,00367 ,00377 ,00387 00396 ,00465 7252,40 +
2,90 200247 ,002%2 ,00257 ,00261 ,00265 ,00269 ,00299 ,00321 ,00339 ,00354 ,00367 00379 ,00390 ,00401 ,00410 ,00482 7379,63 #
2,985 200255 ,00260 ,00265 ,00270 ,00274 ,00278 ,00309 ,00332 ,00351 ,003660 ,00380 ,00393 ,00404 ,00414 ,00424 ,00498 7506,87 «
3,00 200264 ,00289,,00274 ,00279 ,00283 00287 ,00320 ,00343 ,00303 ,0V87Y ,003%3 ,00406 ,00418 ,00429 ,00439 ,00515 7634,10
Qltt‘tltttt‘ttlt!ltl!lt"ttlttll'ﬂi!ttt.titttt.tﬂ.lﬂltttttlt't'ttihi'it.tttltttanatﬁtttttttl!ttt'"t'tttttitttttttatﬂtittittttttlt
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* DIAMETRO DO CONDUTD Dm 31900, (MM) AREA DA SECAD DU CONDUTU S8 2,835294 12 *
(XTI LI P T YL BRI LAY LI P R LR L R R LY R L e R R L R e R R X L T R Ry P T o ™)
aVELCe = PEROA UE CARGA UNITARIA En m/n OHS: K £d4 MILIMETRUS » VAZAU @
o 4oy Dol T T e R e e e R R L T T T T T Py R L L L Ty T T Ty T T 1.1 Ty yuppupy e (Lsz9S) “
*(M/S) ¢« K#,080 K8,00 Kw,07 KF, 08 K3,09 K3,10 K8,20 Ko,30 K8,40 K®,50 Km,60 Kz,70 K2,40 K®,90 K31,0 AB2,0 = )

L L L Y L Ly R R L e T X R R e L L IE T LT T ity e U A A T Gy
s W30 « 00003 ,00003 ,00003 ,00003 ,00003 ,00003 (00003 ,00004 ,00004 ,00004 ,00004 ,00004 ,00004 ,00004 ,00004 ,00005 850,59 »
¢ 35 +00004 ,00004 ,00004 ,00004 ,00004 ,00004 ,00005 ,00005 ,0000% ,00005 ,0000% ,00005 ,00006 ,00006 ,00006 ,00007 692,35
t LA +00008 ,00005 ,00008 ,00006 ,00006 ,00006 ,00006 ,00006 ,00006 ,00007 ,00007 ,00007 ,0GOV? ,00007 ,00008 ,00009 1134,12 »
o 45 200007 ,00007 ,00007 ,00007 ,00007 ,00007 ,00007 ,00008 ,00008 ,00008 ,00009 ,00009 ,0V00¥ ,00009 ,00009 ,00011 1275,88 =
e L80 +00008 ,00008 ,00008 ,00008 ,00009 ,00009 ,00009 ,00010 ,00010 ,00010 00011 ,00011 ,0U0L1 «0001Y ,00012 ,00084 1417,09 »
« .53 000010 ,00010 400010 ,00010 ,00010 ,00030 ,00033 000312 L0002 00012 ,0001d ,00013 ,000t4 00034 ,00014 ,00016 15%9,41
a  L,60 «00032 00012 ,00032 ,00012 ,00012 ,00082 ,00083 ,00014 «00014 ,00015 ,0001% ,00016 ,00016 ,00016 ,00047 ,00019 1701,18 »
* 653 «000t3 ,00014 ,00084 ,00014 ,00014 ,00014 400015 ,00016 (00017 ,00017 00018 ,00018 ,00019 ,00019 ,00020 ,00023 1842,94 »
*  L,70 000015 ,00016 ,00016 ,00016 ,00016 ,00016 ,000317 ,00018 ,00019 ,00020 ,0002% ,00021 ,00022 ,00022 ,00023 ,00026 31984,70 +
« 73 »00018 ,00018 ,00018 ,000§8 ,00018 ,00018 ,00020 ,0002) ,00022 ,00023 ,00024 ,00024 00025 ,00025 ,00026 ,00030 2126,47 +
e« ,80 400020 ,00020 ,00020 ,0002% ,00021 ,00021 ,00023 ,00024 ,00025 ,00026 ,0002?, ,00028 ,00028 ,00029 ,00030 ,00035 2250,23 «
e L83 +00022 ,00023 ,0002) ,00023 ,00023 ,00023 ,00025% ,00027 ,0Q028 ,QU02Y ,00030 ,00031 ,00032 ,00033 ,00033 ,00039Y 241{0,00 ¢
e L80 200028 ,00025 ,0002%3 ,00028 ,00026 ,00026 ,00028 ,00030 ,00031 ,00033 ,00034 ,00085 ,00036 ,00037 ,00037 ,00044 2551,76 =
o 00 000027 ,00028 ,00028 ,00028 ,00029 ,00029 ,00031 .000388 ,00035 ,00036 00038 ,00039 ,00040 ,00041 ,00042 ,00049 2633,53 »
* 1,00 +0003Q0 ,0003f ,0003! ,00031 ,00032 ,00032 ,00035 (00037 L00039 00040 ,00042 ,00043 ,00044 00045 000486 ,00054 2835,29 »
" §,00 +00033 ,00034 00034 ,00034 ,00035 00035 ,00038 ,0004) ,00043 ,00044 00046 ,00047 ,00048 ,00050 ,0005% ,00059 2¥77,06 »
* §,10 200038 ,00037 ,00037 ,00038 ,00038 ,00038 ,00042 00044 ,00047 ,00049 ,00050 ,00052 ,00053 ,00054 ,N0056 ,00065 3I118,82 »
v §,15 200038 ,00040 ,00040 ,00043 ,0004% ,00042 ,00046 ,00048 ,0005% ,00053 00055 ,00057 ,00058 ,00059 ,00061 ,0007%1 3I260,59 =
* 1,20 ,00043 ,00043 ,00044 ,00044 ,00045 ,00045 ,00050 ,00053 ,00055 ,00058 ,00060 ,00061 ,00063 ,00065 ,00006 ,00077 3402,35
e §,20 «00048 00047 ,00047 ,00048 ,00049 ,00049 ,00054 ,00057 ,00060 ,00062 (00065 ,00067 ,00068 ,00070 ,00072 00084 3I5d4,12 «
v 1,30 »,00050 ,00030 ,000531 ,000%52 ,000%52 ,00053 ,00058 ,00062 ,00065 ,00067 ,00070 ,00072 ,00074 ,00076 ,00078 ,00091 3IE85,58 «
" $,35 00053 ,00054 ,00055 ,00056 ,00056 ,00057 ,00062 ,00066 ,00070 ,00073 ,00075 ,00078 ,0L0BO ,00082 ,00084 ,00098 3827,65 »
* 1,40 200057 ,00058 ,00099 ,00060 ,00060 ,00068% ,00067 ,00071 ,00075 ,00078 ,0008% ,00083 ,00086 ,00088 ,00090 ,00105 Jv¥639,41 #
v §,40 200061 ,00062 ,00063 ,00064 ,00065 ,00085 ,00072 ,00076 ,00080 ,00084 ,00087 ,00089 ,00092 ,00094 ,00096 ,00313 4111,18 »
v 1,50 000083 ,00066 ,000687 ,000688 ,00068 ,00070 ,00077 ,00082 ,00086 ,00090 ,00093 ,00096 ,00098 ,00101 ,00103 ,003121 4252,94 »
. {,69 «00070 ,00078 ,00072 ,00073 ,00074 ,00074 ,00082 ,00087 ,00092 ,00096 ,00099 ,00102 ,00105 ,00108 ,00110 ,00129 4394,71 «
. 1,60 .00074 ,0007> ,00076 ,00077 ,00078 ,00079 ,00087 000938 ,00098 ,00102 ,00105 00109 ,00112 00115 ,00117 00137 4530,47
¢ {,65 200078 ,00080 ,00081 ,00082 ,00083 ,00084 ,00092 ,00099 ,00104 ,00108 ,00112 ,00216 00119 ,00122 ,003125 ,00146 4078,24 «
¢ 4,70 .00083 ,00084 ,00086 ,00087 ,00088 ,00089 ,00098 ,00105 ,00110 ,00110 ,00119 ,00124 ,00126 ,00129 ,00132 ,00155 4820,00 «
e {1,758 00088 ,00089 ,00091 ,00092 ,00093 ,00094 ,00104 ,00111 ,00117? ,00422 ,00126 ,00130 ,00134 ,00137 ,00140 ,00164 4961,77 »
» 1,80 200093 ,00094 ,00098 ,00097 ,00098 00099 ,001310 ,00117 ,0012) ,00129 ,00133 ,003138 ,0014% ,00145 ,00148 00174 5103,54 «
s 1,00 000098 ,00089 ,Q010% ,00102 ,00104 ,00105 ,00116 ,00124 ,00130 ,00136 ,00141 ,00145 00149 ,00153 ,00157 ,00184 3245,30 »
s 1,00 200803 ,00104 ,001068 00308 ,00§09 ,00110 ,00322 ,00130 ,00187 ,00143 ,00148 ,00153 ,00157 00161 ,003165 ,00194 5387,07 «
" 4,99 +00108 ,001310 ,00112 ,00113 00145 ,00116 ,00128 ,00137 ,00144 00151 ,00i%6 ,00161 ,00166 ,00170 ,00174 ,00204 5528,83 »
» 2,00 «00183 00148 ,00187 ,00119 ,00121 ,00122 ,00135 ,00144 ,0013%2 ,00159 ,00164 ,00170 ,00174 ,00179 ,00183 ,00214 5670,60 »
¢ 2,05 «00119 ,00121 ,00123 ,00125 ,00126 ,00128 00141 ,00183 ,00160 ,00166 ,00173 ,00175 00183 ,00188 ,00192 ,00225 5812,36 «
* 2,10 200124 ,00927 ,00129 ,00131 ,00132 ,00134 ,00148 00159 ,00167 ,00175 ,00181 ,00187 ,00192 ,00197 ,00202 ,00236 5954,13 «
" 2,15 00130 ,00133 ,00133 004387 00439 ,00141 ,00155 ,00166 ,00175 ,00183 ,00190 ,00196 ,00201 ,00206 ,00213) ,00248 60$5,89 »
« 2,20 «00136 ,00139 ,0014% ,00143 ,00145 ,00147 ,00163 ,00174 ,00184 ,00192 ,0019Y ,00205 00211 ,00216 ,0022% ,00259 6237,66 »
« 2,29 200142 ,00345 ,00147 ,00149 ,001%2 ,00154 ,00170 ,00182 ,00192 ,00200 ,00208 ,00214 ,00220 ,00226 ,0Q0281 ,0Q0271 637y,42 ¢
v 2,30 ,001{48 ,00151 ,00183 ,00156 ,00158 ,00160 ,00877 ,00190 ,00200 ,00209 ,00217 ,00224 ,00230 ,00236 ,00242 ,00283 6521,19 ¢
» 2,35  ,00184 003457 00160 ,00163 ,00165 ,001687 ,00185 ,00198 ,00209 ,00218 ,00226 ,00234 ,00240 ,00246 ,00252 ,00296 6662,95 »
e 2,40 +00161 00164 ,00167 00169 ,00172 ,00174 ,0049) ,00207 ,00218 ,00228 ,00236 ,00244 ,00231 ,00257 ,00263 ,003509 0804,72 ¢
* R,43 200167 ,0017: ,00173 ,00176 ,00479 ,00181 ,00201 ,00215 ,00227 ,00237 ,00246 ,002354 ,0026)1 ,00268 ,00274 ,00322 06946,48 «
v 2,50 ¢«00174 ,00177 ,00180 ,00183 ,00186 ,00188 ,00209 ,00224 ,00236 ,00247 ,00256 ,00264 ,00272 ,0027Y ,00285 ,00335 7088,25 »
. 2,58 00165 ,00184 ,00187 ,00191 ,00193 ,00196 ,00217 ,00233 ,00246 ,00257 ,00266 ,00275 ,00288 ,00290 ,00297 ,00948 7230,01 ¢
. 2,60 003688 ,00191 00193 ,00196 ,0020%1 ,00204 ,00226 ,00242 ,00256 ,00267 ,00277 ,00286 ,00294 ,00302 ,00309 ,00362 7371,78 +
e 2,65 ,00395 ,00188 ,00202 ,00205 ,00208 ,00211 ,00235 ,00252 ,00265 ,00277 ,00288 ,00297 ,00305 ,00313 ,00320 ,00376 7513,54 «
s 2,70 ~ ,00202 ,00206 ,00210 ,00213 ,00218 ,00219 ,00243 ,0026% ,00276 ,00288 ,00298 ,00308 ,00317 ,00325 ,00333 ,00390 7655,31 »
v 2,75 00209 ,00213 ,00217 ,00221 ,00224 00227 ,00252 ,0027% ,00286 ,00208 ,00310 ,00320 ,0032% ,00337 ,00345 00405 7797,07 »
e 2,00 ,00817 00221 ,00228 ,00229 ,00232 ,00235 ,00262 ,0Q028% ,00296 ,00309 ,0032f ,00331 ,00341 ,00350 ,00358 ,00420 7938,84 »
» 2,80 000224 ,00229 L0023 ,00237 ,00240 ,00244 ,0027% ,0029% ,00307 ,00320 ,00332 ,00843 ,00353 ,00362 ,00371 ,0043> BOBO,H51 »
0 2,90 200232 ,00236 ,00241 ,00243 ,00249 00232 ,0028B0 ,0030) ,00318 ,00332 ,00344 ,00355 ,00365 ,00375 ,00384 00450 8222,37 »
. 2,905 «00240 ,00244 ,00249 ,00253 ,002%7 ,00261 ,00290 ,00311 ,00329 ,0034d ,003%6 ,00368 ,00378 ,00388 ,00397 ,00466 BIGa,}4
® 3,00 00248 ,00253 ,00257 00262 ,00266 ,00269 00300 ,00322 ,00340 ,00355 ,00368 ,00380 ,00391 ,00401 00410 ,00482 B8505,90 «
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. DIAMETRO 0Q CONDUTQO 0= 2000, (MM} AREA DA SECAD DO CONDUTU S®» 3,141600 M2 "
ETIIYT T I TR PP P YT T T PYT TP Y TP T T Y PP T YT TPy T P T T P Y Ty T Ry P R PR P TSy ey YRRy Ty Sy ey gy sy Sy g appguapy
eVELDe ¢ PEROA DE CARGA UNTITARTIA En m/n p8S: K EM MILIMETRUS * VAZAD
'cxDADE..QI-.."-"--..'...C‘.-'..--’--O-'OH.'-.-.------?.-----—-.---'----.----.-.----..---.--.'-.---------------0‘.-----' (L/S) "
w(M/8) » KB,05 K= ,06 Ke,07 KS,08 K9,00 K8,10 Ks,20 K=,30 Ks,40 K®8,50 KB,60 K8,70 K&,80 K2,90 Ks1,0 K82,0 » *

.....q...‘q..-..‘...?‘-..-..-....--..p--..----..p-------...-o..-9------.-..--.-.--.-.--.-.-.---.---.q-'----.-----.--Q..-.Q..--...-.
* L30 200003 ,00003 ,00003 00003 ,00003 ,00003 00003 L,00003 ,00003 ,00004 ,00004 ,00004 ,00004 ,00004 ,00004 ,00005 942,48 »
" L35 100004 ,00004 ,00004 ,00004 ,00004 ,00004 ,00004 ,00005 ,00005 ,00005 ,00005 ,00005 ,00005 ,00005 ,00005 ,00000 1099,56
" L40 200008 ,00005 ,00003 00008 ,00008 ,00005 ,00006 ,00006 ,00006 ,00006 ,00006 ,00007 ,00007 ,00007 ,00007 ,00008 1256,64
* 43 200008 ,00006 ,00006 ,00007 ,00007 L,00007 ,00007 00007 ,00008 00008 ,00008 ,00008 ,00009 ,00009 ,00009 ,00010 1433,72
s 50 +00008 ,00008 ,00008 ,00008 ,00008 ,00008 ,00009 ,00009 ,00009 -,00080 ,00010 ,000{0 ,00013 ,00011 ,00011 ,00013 1570,80
LY -1.] 200009 L0000 ,00009 ,00010 ,00010 00010 ,00010 ,00013 ,00011 ,00012 ,00012 ,00012 ,00013 ,00033 ,00013 ,00015 1727,88
s L60 +00033 ,00018 ,00013 L0001 ,00018 L0001 ,00012 ,00013 ,00013 ,00014 ,00014 ,00015 ,00015 ,00015 ,00016 ,00018 1884,96
» L6865 200043 ,00013 ,00013 ,00013 00013 ,00083 ,00034 ,00015 00016 ,00016 ,00017 ,00017 ,00018 ,00048 ,00018 ,0002% 2042,04
* G20 200015 ,00015 ,00085 ,00015 ,00015 00013 ,00016 ,0001Y ,00018 ,00019 ,00019 ,00020 ,00020 ,00021 ,00021 ,00025 2199,12
* 78 «00087 ,00017 ,00017 ,00017 ,00017 ,00017 00019 ,00020 ,0002) ,00021 ,00022 ,00023 ,00023 ,00024 ,00024 ,00028 2356,20
" ,80 ,00019 00019 ,000849 ,00019 ,00019 ,00020 ,0002y ,00022 00023 ,00024 ,00025 ,00026 ,00027 ,00027 ,00028 ,00032 2513,28
v L85 00021 ,00023 ,00023% ,00022 ,00022 ,00022 ,00024 ,00025 ,00026 ,00027 ,00028 ,00029 ,00030 ,00031 ,00031 ,00037 2670,36
" ,P0 +00023 ,00024 ,00024 ,00024 ,00024 ,00023 ,00027 ,00028 ,00030 ,0003%4 ,00032 ,00033 ,00034 ,00034 ,00035 ,00041 2827.,44
" 95 «00026 ,00028 ,00026 ,00027 ,00027 ,00027 ,00030 ,0003% -,00033 ,000354 ,00038 ,00036 ,00037 ,00038 ,00039 ,00046 2984,92
* §,00 00029 ,00029 ,00029 ,00030 ,00030 ,00030 00033 00035 ,00036 ,00038 ,00039 ,00040 ,0004% ,00042 ,00043 ,00050 33141,60
* 1,09 200034 ,00032 ,00032 ,00032 ,00033 ,00033 ,00036 ,00038 ,00040 ,00042 ,00043 ,00044 ,00046 ,00047 ,00048 ,00056 3298,68
s 1,10 «00034 ,00035 ,00035 00035 ,00036 000368 ,00039 ,00042 ,00044 ,00046 ,00047 ,00049 ,00050 00051 ,00052 ,0006% 3455,76
* 1,19 200037 ,00038 00038 ,00039 ,00039 ,00039 ,00043 ,00046 ,00048 ,00050 ,00052 ,00093 00053 ,00056. ,00057 ,00067 J612,84
* 1,20 200040 ,00041 ,00041 ,00042 ,00042 ,00043 ,00047 ,00080 ,00052 ,00054 ,000596 ,00038 ,00059 ,00061 ,00062 ,00073 J3769,92
s §,20 200044 (00044 ,00043 ,00045 ,00046 ,00046 ,00050 ,00054 ,00056 ,0009% ,00061 ,00063 ,00064 ,00066 ,00067 ,00079 3I927,00
1,30 «00047 ,00048 ,00048 ,00049 ,00049 ,00050 00054 ,00058 ,00061 ,00063 ,00066 ,00068 ,00070 ,00071 ,00073 ,00085 4084,08
o 1,38 « 00050 00081 ,00052 ,00052 ,00053 ,00054 ,00059 ,00062 ,00066 ,00068 ,00071 ,00073 ,00075 ,00077 ,00079 ,00092 4241,16
* 1,40 » 00084 ,00085 ,00086 ,00056 ,00057 ,00058 ,00063 ,00067 ,00071 ,00073 ,00076 ,0007b ,00081 ,00083 ,00084 ,00099 4398,24
s $,4% + 00058 ,00089 ,00039 ,00060 ,00081 ,00062 ,00067 ,00072 ,00076 ,00079 ,00082 ,00084 ,0V086 ,00089 ,0009{ ,001006 4555,32
s 1,50 «00062 ,00062 ,00083 ,00064 ,00065 ,000688 ,00072 ,00077 ,00081 00084 ,00087 ,00090 ,00092 ,00095 ,00097 ,00113 4712,40
s 1,85 400086 ,00067 ,00067 ,00068 ,00069 ,00070 ,00077 ,00082 00056 ,00090 ,00093 ,00096 ,00099 ,0010{ ,00103 ,00121 4869,48
" 1,60 «00070 ,00071 ,00072 400073 ,00074 ,00073 ,00082 ,00087 ,00092 ,00096 ,0009¢ ,00102 ,001Ud ,00108 ,00110 ,00129 5026,56
s 1,68 «00074 ,00075 ,00076 ,00077 ,00078 ,00079 ,00087 ,00093 00098 ,00102 ,00105 ,00109 00112 00114 ,001L7 ,00137 35183,64
* 1,70 «00078 ,00079 ,0008% ,00082 ,00083 ,00084 ,00092 ,00098 ,00104 ,00108 ,00112 ,00115 ,001319 ,00121 ,00124 ,00145 5340,72
. 1,78 «00083 ,00084 ,00085 ,00086 ,00088 ,00088 ,00098 L0084 ,00110 ,00134 ,00118 ,00122 ,00126 ,00129 ,00132 ,00154 '5497,80
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L ]
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L ]
1,80 00087 ,00089 ,00090 ,00091 ,00092 ,00094 ,00103 ,00110 ,00316 ,00121 ,00125 ,00129 ,00133 ,00136 ,00139 ,00163 5654,89 »
1,83 « 00092 ,00093 ,00093 ,00086 ,00096 ,00099 ,00109 ,00116 ,00i22 ,00128 ,00132 ,00135 ,0vu140 ,00144 ,00147 ,00172 5811,97 =
1,90 00097 00098 ,00100 ,00101 ,00103 ,00104 ,00115 ,00123 ,00129 ,0013% ,00139 ,00144 ,00148 ,00152 ,00155 ,00182 5969,05 »
1,99 «00102 ,00103 ,00105 ,00107 ,00108 ,00109 ,00121 ,0012% ,00436 ,00142 ,00147 ,00153 ,0U156 00160 ,00163 ,00191 ©6126,13 «
2,00 .00307 ,00309 ,00810 ,00112 ,00113 ,00115 ,00127 ,00136 ,00143 ,00149 ,00154 0031599 00164 ,00168 ,00372 ,00201 06283,21 »
2,05 00882 ,00114 ,00116 ,001387 ,00119 ,00121 ,00133 ,00142 ,00150 ,00156 ,00162 ,00167 ,00172 ,00176 ,00180 ,00211 6440,29 »
2,10 «00147 ,00119 ,00121 ,00123 ,00123 ,008126 ,00440 ,00149 ,00157 ,00164 ,00170 ,00376 ,00180 ,00185 ,00189 ,00222 6387,37 «»
2,19 200123 ,00125 ,00127 ,00128 ,0013% ,00132 00346 ,00156 ,00165 ,00172 ,00178 ,00184 ,00189 ,00194 ,00198 ,00232 6754,45
2,20 «003128 ,00130 ,00133 00135 ,00137 ,00138 ,00153 ,00164 ,00173 ,00180 ,00187 ,00193 ,00198 ,00203 ,00208 ,00243 6911,53
2,23 «00134 ,00136 ,00138 ,00141 ,00143 ,00145 ,00160 ,00171 ,00180 ,00188 ,0019Y% 00201 ,00207 ,00212 ,00217 ,00254 7068,61 =
2,30 «00140 00142 ,00145 ,00147 ,00149 ,0015% ,00167 ,00179 ,00188 ,00197 ,00204 ,00210 00216 ,00222 ,00227 ,00266 7225,69 »
2,38 200143 00348 ,00151 ,00133 ,00153 ,00157 ,003174 00187 ,00197 ,00205 ,00213 ,00220 ,00226 ,00232 ,00237 ,00278 7382,77 =
2,40 00151 00154 ,00187 ,00159 ,00162 ,00164 ,00382 ,00194 ,00205 ,00214 ,00222 ,0022Yy ,00233 ,00241 ,00247 ,00289 7539,65 »
2,45 ,001858 ,00861 ,00183 ,00166 ,00168 ,00371 ,00389 ,00203 ,00214 ,00223 ,00231 L0023y ,00245 ,00252 ,00257 ,00302 7696,93 »
2,50 ,00164 00167 400170 ,00173 ,00175 ,00178 ,00197 ,00211 ,0V222 ,00232 ,0024) ,00248 ,00255 ,00262 ,00268 ,00514 7654,01 #
2,55 200170 ,00174 ,00377 ,00179 ,00182 00185 ,00203 ,00219 ,0023%1 ,0024% ,00250 ,00258 ,00266 ,00272 ,00279 ,00327 ©011,09 «
2,60 «001277 ,00180 ,00183 ,00188 ,00189 ,00192 ,00213 ,00228 ,00240 ,00251 ,00260 ,0026Y 00276 ,00283 ,00290 ,00340 B8166,17 =
2,63 000183 ,00187 ,00190 ,00193 ,001968 ,00199 ,0022% ,00237 ,00250 ,0026f{ ,00270 ,0027Yy ,00287 ,00294 ,0030f ,00853 8323,26 «
2,70 400100 ,00104 ,0019Y ,00200 ,00204 ,00206 ,00229 ,00246 ,00239 ,00270 ,00280 ,00290 ,00298 ,00305 ,00312 ,00366 B482,34 «
2,78  ,L,00197 ,00201 ,00204 ,00208 ,00211 ,002%4 ,00237 ,00255 ,0u269 ,0028) ,002¥% ,00300 ,00308 ,00317 ,00324 ,00380 B8639,41 »
2,80 000204 ,00208 ,00212 ,00239% ,00218 ,00222 ,00246 ,00264 00278 ,0029% ,00302 ,00311 ,00320 ,00328 ,00336, ,00394 8796,50 =
2,88 00214 ,00215 ,002t58 ,00223 ,00226 ,00229 ,00255 ,00273 ,00288 ,00301 ,00312 ,00322 ,00332 ,00340 ,00348 ,00408 8983,58 »
2,90 200218 ,00223 ,00227 ,00230 ,00234 ,00237 ,00264 ,00283 ,00299 ,00312 ,00323 ,00334 ,0u0d43 ,00352 ,00360 ,00422 9110,66 »
2,98 00226 ,00230 ,00234 ,00238 ,00242 00245 ,00273 ,00293 ,00309 ,00323 ,00335 ,Q0345 ,00355 ,00364 ,00373 ,00437 9267,74 =
3,00 «00233 ,00238 ,00242 ,00246 ,00250 ,00254 ,00282 ,00303 ,00319 ,00334-,00346 ,00357 ,,00367 ,00377 ,00385 ,00452 9424,82
AN RN AR R AN RN RN RN AR AN NN B AN AN R R AR AR A AN R RN AR A S R AR A N R A AR AN AR R AR AR N R AR RN B RN AN A AN R RN AT R AR AR AR AANN SR I NN R AR RN AR A AR A RN RN AR N RRANTNARARRREN
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