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FINDING EQUIVALENT PIPE LENGTHS
…Of Valves, section changes, and miter bends
By John D. Constance, P.E., Cliffside Park, NJ
BECAUSE obtaining complete test data on
the pressure drop of every available size and type
of valve and pipe fitting is impossible, a practical
method for extending available information is
useful. This technique, known as the equivalentlength method for calculating pressure losses,
applies only to singlephase, noncompressible,
nonflashing liquids.

In this method, of determining total
pressure loss in a system, the pressure drop
through a valve; fitting, miter elbow, or any
pressure-reducing component is equated with the
length of straight, round pipe that will have the
same pressure loss under the same flow
conditions. The values shown in Table I apply only
to turbulent flow, the most prevalent condition in
general piping systems.
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When laminar flow exists, calculations
are required. Standard texts should be consulted
for empirical relationships covering laminar
flow conditions.
Resistance to flow includes the pressure
drop from valves, fittings, sudden changes in’the
pipe cross-section, and miter elbows. ‘Values for
pressure loss through system components are
expressed as equivalent feet of round, straight
pipe, in Table I. Pressure losses also result from
flow measurement devices and fluid entry into and
exit from a pipe. These losses represent special
cases and are not included in the tables.
Pipe characteristics vary considerably, and
Table I applies only to ordinary commercial steel
and iron pipe. For pipe of other materials, Table II
lists values based on the coefficient of roughness
c. If possible, this coefficient should be obtained
from the manufacturer.

The effect of pressure drop through valves
and fittings is negligible when the ratio of pipeline
length to pipe, diameter is equal to or greater than
1000 to 1, as is usually the case for long water
and oil pipelines with the usual number of
fittings and valves.
Example: Crude oil is flowing through a 20 mile
long, 12 in. diameter pipeline. Should the effect of
valves and fittings in the line be considered in the
determination of pressure drop?
Solution:
20 X 5280
= 105,600
12
12
Because the result is greater than 1000,
the pressure drop through valves and fittings in
this pipeline can be ignored.
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Table III lists factors for calculating
pressure drop when c is some value
other than 100.

“Calculations are normally made on the basis of wideopen valve position and apply to check valves, foot
valves, butterfly valves, and cocks. An orifice meter
inserted in the pipeline presents a special case.”

Example: Pressure drop in a water pipeline with
turbulent flow is 25 psi for ordinary steel pipe.
What would the pressure drop be if copper
pipe were used?
Solution: Table II lists the coefficient of roughness
for copper pipe as 130; from Table III, the
multiplier factor for c is found to be 0.6152.
Therefore, the pressure drop for copper pipe is
25 X 0.6152 = 15.38 psi.
Example: A piping run consists of 37 ft of 4 in.
diameter straight pipe, three short-radius elbows,
two wide- open gate valves, and one wide-open
globe valve. What total equivalent length of
straight pipe is used to calculate head loss?
Solution: Equivalent lengths are found in Table I.
Straight pipe
37 ft
3 elbows X 11 ft
33 ft
2 gate valves X 2.5 ft
5 ft
1 globe valve X 115 ft
115 ft
Total
190 ft
Note: Calculations are normally made on
the basis of wide-open valve position and apply to
check valves, foot valves, butterfly valves, and
cocks. An orifice meter inserted in the pipeline
presents a special case. This restriction causes a
permanent loss of pressure across the orifice,
measured as a percentage of the manometer
differential. The loss may be from 50 to 95 percent
of the meter differential, varying inversely with the
orifice-to-pipe inside diameter. In a venturi meter,
the permanent loss is much less (10 to 20 percent
of meter differential), because of static pressure
regain in the gradual configuration of the venturi
throat and after section.
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