
Flujo turbulento en conductos 235

   
     

     
     
  

   
  

   
    3

     
    4

     
    5

    6
    7

    8
     
  

   
  

   
    3

     
    4

     
    5

    6
    7

    8
     
  

   
  

   
    3

     
    4

     
    5

    6
    7

    8
     
  

   
  

   
    3

     
    4

     
    5

    6
    7

    8
     
  

   
  

   
    3

     
    4

     
    5

    6
    7

    8
     
  

   
  

   
  

   
  

   
  

   
  

   
  

   
  

   
  

   
  

   
  

   
  

   
  

   
  

   
  

   
  

   
  

   
  

   
  

   
  

   
  

   
  

   
  

   
  

   
  

   
  

   
  

   
  

   
  

   
  

   
  

   
  

   
  

   
  

   
  

0,
00

00
1

0,
00

00
5

0,
00

01

0,
00

02

0,
00

04

0,
00

06
0,

00
08

0,
00

1

0,
00

2

0,
00

4

0,
00

6

0,
00

8
0,

01

0,
01

5

0,
02

0,
03

0,
04

0,
05

0,
1

0,
09

0,
08

0,
07

0,
06

0,
05

0,
04

0,
03

0,
02

5

0,
02

0,
01

5

0,
01

0,
00

9

0,
00

8
10

3
2·

10
3

10
4

2·
10

4
10

5
2·

10
5

10
6

2·
10

6
10

7
2·

10
7

10
8

F
lu

jo
co

m
pl

et
am

en
te

do
m

in
ad

o
po

r
la

ru
go

si
da

d

Tu
be

rı́a
s

lis
as

F
lu

jo
en

tr
an

si
ci

ón

Flujo laminar,
64

Re

Rugosidad relativa,
ǫ

Dh

Coeficiente de fricción, λ

N
úm
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