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foot)-and rearranging, Equation 3 becomes

EdV‘+-dp+dz+—°[Jdu+pdv—qu-i—_dW]=0 T ow

In the case of flow through a pipe, no outside work is performed so that

dW = 0. Furthermore,

CJdu+ pdo = JTds = Jdg +JTde’ ’ ®)

_where,
‘ds = total change in entropy.
ds’ = change in entropy due to internal irreversibility from turbulence and'frjletion.
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Accordingly,- Equa.tion 4 may be written

2
In cases where there is no mtemal lITeVerSIblhty, ds = 0 and Equatlon 6
maybemtegratedtoglve . ; . T
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where Pais the proper mean densxty
This is commonly called - the Bernoulh equatxon, na.med a.fter the Smss

. mathematxclan and physician who ﬁrst propounded the theory : 2g

known as t.he veloclty head 'y is the pressure head, and z is the elevatlon

head,-all in feet of the fuid; the total- head he is the sum of the other
-three heads. * Fig. 1 shows dxa.gra.mmatxcally the relation of the various
factors. The pressure-at point 2 is lower than at point 1 because of
. the elevation of pomt 2 over. point, 1,-and the velocity at pomt 2 is lower
than at point 1 because of the larger pipe diameter at point 2 pi the

. 'Inthnnm.lymsohu uent portions the distincti and g winbooxmtted
‘Audelmmdunendo bﬂs&mwmw.a/ga,umthzmdm:ﬁmtmﬂmd ﬂ;wnnalym

i Replaclng v by its equal g/g0 (wherep is den51ty in pounds welght per cublc .-;f

Ly 22 +dz+ JTds’—O‘ e

Fliid- Flowr

dxam t,er Were the same throughout t.he veloclty, and consequently
the velocliy head, would be the same at. both points, but. the higher -
elevation at point 2 would still be responsible for a loss in-pressure. -
The utility of the equation'is evident, though it. should be remembered

that in it the effects of friction and turbulence are neglected, and that Fig. 1 -

represents’ 1deal ‘conditions. It should also be noted that care must be
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taken in determ1mng the proper mean density. Accordingly, the Bernoulli
equation is applied most conveniently to incompressible ﬂulds for which
density is constant. .

Pressure Loss in Cucular Pxpes

“The -pressure loss in circular. pxpes is' customa.nly expressed by the
formula L

- _ar o
he = 2d ‘ ®

where

- .hy = the loss in head of the fluid under condmons of ﬂow, in feet.
| = the length of the pipe, in feet.
V = the velocity, in feet per-second.
" g = the acceleration due to gravity = 32.174 ft per (second) (second)
d = the internal diameter of the pipe, in feet.
f=a dlmenslonless friction coefficient.

"The' formula is: ‘generally known by the name of Darcy or Fanning,
though it seems to have been originated by d’Aubisson de Voisins in 1834 )

The factor f is a function of the- Reynolds number, -
e Afns"dv" o - @



