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Thermoplastics pipes for the transport of liquids under

pressure — Calculation of head losses

1 Scqpe 2.5 head loss, Ah ."Change in pregsure head
between two sections of a horizontal gipe due to

This Technical Report gives a method of liquid flow through the pipe.

calculating head loss in the transport of liquids

under |pressure in  hydraulically smooth 2.6 head(drop, J : Head loss per unjt length of

thermopjastics pipes. pipe.

The formulae given in the Technical Report apply 3 “'Symbols and units

to the transport of water under pressure, or to all

other liquids of the same dynamic viscosity, at The symbols and units used in this| Technical

temperatures of up to 45°C. Report are given in Table 1.

2 Definitions Table 1

For the |purposes of this Technical Report, the Sub- Quantity Symbol Unit

following definitions apply. clause

2.1 flgwrate, g, : Volume(of water flowing 2.1 Flowrate 4y |m°h

through the pipe per unit time, 23 Average velocity v /s

2.2 steady flow : Flow in which the flowrate 24 | Averageinternal | d n

through [a measuring-section does not vary with diameter

time. 25 Head loss Ah m

2.3 average velocity, v : Flowrate through the 26  |Headdrop J mm

pipe divided by the reference cross-section of the 4.1 Reynolds Re dimension-

pipe. It is calculated by dividing the actual number less

Ilr:)wr?te through the pipe by the cross-section of 41 Kinematic v m2/s

€ pipe. viscosity

2.4 reference cross-section of the pipe, A : 42 Pipe length l m

Area of t.he circle _with a diameter_equal to the 43 Temperature of ¢t °C

average internal diameter of the pipe. The free liquid

cross-sectional area of the pipe is calculated from . )

the inside diameter of the pipe. 43 Temperature k, dimension-

correction factor less



https://standardsiso.com/api/?name=08e2f788c06ea0082c3c45a7d43574e4

ISO/TR 10501:1993(E)

4 Method of calculation
4.1 Formulae for calculating head drop

4.1.1 The head drop for water, J_, in metres per

metre, at a temperature of 20°C, is calculated
using one of the following formulae:

4.1.1.1 Where the Reynolds number? lies within

Exponent b has the following values:

a) when the Reynolds number lies within the
range

4 x10° < Re < 1,5 x 10° :
b = 0,24

b) when the Reynolds number lies within the

the range

4 x10° 4 Re < 1,5 x 10° :

J, o 5,37 x 10%(d2v"™)

o

4.1.1.2 Where the Reynolds number? lies within
the range

1,5 x 10° [€ Re < 10° :

T, = 5,79 x 107 (a2 )

o

NOTE 1 —|The various formulae generally used in
calculating head loss in pipes are given in annex A.

4.1.2 Theg head drop J, for a liquid x which

differs from that of water is calculated by the
following formula:

where

J._ is the head drop foraspecific liquid;

X

J, is the head drepyfor water at a temperature of
20°C;

v, is the lkinematic viscosity of a specific liquid

range
1,5 x 10° < Re < 10° :

b =10,20

4.2 Formula for calculating head lossg

The head loss Ak 6f a liquid column is calculated
from the following formula:

Ah sl

4.37 Formula for temperature correction

The formulae for calculation of J givep in 4.1
relate to the flow of water at a tempernature of
20°C.

When the water temperature differs from 20°C,
the value of J is determined by applying the
following temperature correction formula

J, = kJ,

13
-~

where J, is the head drop at temperatur

!

4.3.1 When the Reynolds number lies within the
range

4 x 10> < Re < 1,5 x 10°,

at the desired temperature;

v, is the kinematic viscosity of water at a

w

temperature of 20°C.

D See formula for Reynolds number in annex A.

the k, values given in Table 2 should be taken.
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Table 2 Table 3
Temperature of water (1) | Temperature correction Temperature of water () | Temperature correction

(°C) factor (k,) (°C) factor (k,)

0 1,148 0 1,122

5 1,105 5 1,087
10 1,067 10 1,055
15 1,033 15 1,027
20 1,000 20 1,000
25 0,972 25 09717
30 0,947 30 0;95p
35 0,925 35 0,931
40 0,904 40 0,91
45 0,885 45 0,908

4.3.2 When the Reynolds number lies within the

range

1,5 x 10} < Re < 10°,

the k, vajues given in Table 3 should be taken.

NOTE 2 - For liquids™other than water

it is not

necessary to specify\special methods for calculating J,
since the formula“given in 4.1.2 can also Qe used for
variations in thé)temperature of the liquid. TThis is due
to the fact'¢hat the temperature in the |[formula is
expressedvin the kinematic viscosity of the specific

liquid-at the desired temperature.
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Annex A

Formulae used in calculations

This annex gives a number of formulae generally
used for calculating head losses in pipes, caused

by the flow of liquid.

where A is a function of the Reynolds number
and of the relative roughness k/d where k is the
roughness of the pipe wall.

The formulae given in A.1.1

generaliz

to A.1.10 are
formulae applicable to all types of

pipe. The|formulae given in A.1.11 and A.1.12

were developed especially for plastics pipes.
A.1 Head loss formulae
A.1.1 Chpzy formula
v =AJnJ
where
v is|the velocity;
r, is|the hydraulic radius;
J is|the head drop;
A is|the coeffieient.
A.1.2 Hagen and Poiseuille formula (inthe
metric sysfem)
J =12 [ VVZJ
84
where
d; is|the internal diameter of the pipe;
v is|the dynamie viscosity;
g is|the gravitational acceleration.

A.1.5 Colebrook formula

= —2 1o (k N 2’51)
Jr 837247 Redn

where k is generally)taken between 0,001 and
0,007 for plastics\pipes.

A.1.6 Hazen-Williams formula (in the metric

system)
J = 2,16 x 10’ (v—1,852 1852 d—x,m)

where C is the the Hazen-Williams cdefficient,
which depends on the roughness of the gipe.

A.1.7 Strickler formula (also known| as the

Manning-Strickler formula)

v = k2T

A.1.8 Scimemi formula (in the metric system)

v =615d"" %

A.1.9 Blasius formula

A.1.4 Von Karman formula

N

2.51
=21 .
o (Reﬁj

A = 0,3164 Re™*®

A.1.10 Tison formula (in the metric system)

J = 0,000545 v g%

or

vV = 73,3 d0,714 JO,S71
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