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Abstract

The Darcy—Weisbach friction factor (f) has been investigated in several studies, and is believed to be affected by material and
size of pipe, and the velocity of the flow in pipe as well. The Colebrook—White equation is a complex equation where the
computation of the friction factor is not direct, and there is a need for trial-error methods or graphical solutions. Despite
profound researches have been made to rectify the equation, there is still no satisfactorily simple yet accurate approach
concluded for the most convenient applications in various engineering fields. Therefore this paper is going to improve the
results of Dejan Brki¢ and Pavel Praks using the Wright o-Function.
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1. Introduction

Colebrook-White Equation (CWE) was introduced
by Colebrook and White (Colebrook et al, 1937),
which is a combination of von Karman rough pipe
equation and Prandtl smooth pipe equation (Karman,
1937), (Prandtl, 1952).

Germano (2020) report that one of the first and
notable works addressing this issue was

developed by Prony (1804 apud Rennels and
Hudson, 2012), which expressed water pressure drop
in internal conduits using two empirical coefficients.

Later, Weisbach (1845) proposed the use of a
dimensionless group called “friction factor” in a
pressure drop equation. Then, Darcy (1857)
developed another equation using three empirical
coefficients. Although he had not used the
dimensionless group proposed by Weisbach (1845),
Darcy (1857) had an important role, identifying that
pressure drop depends on type and condition of the
boundary material. For these reasons, it is traditional
to call friction factor as Darcy friction factor or
Darcy—Weisbach’s friction factor, although Darcy
(1857) had not proposed it, neither Weishach (1845)
had a theorical basis for friction factor meaning.
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The Colebrook —white equation is an empirical

formula; it is given by the equation (1) [2]:

o

= [~208 (53 + 53] W

Where:

equivalent Nikuradse’s sand-grain roughness),

10.

11.

D: is the interne pipe diameter,
F: friction factor,
Re: Reynolds number.
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