Free outflow from vessel

Velocity of outflow

.......... h=0m

2

Point 2 is somewhat lower than the hole, here the streamlines are already parallel,

but this height difference can be neglected.
2 2

p+h1.p.g+pl= lulal V2 P

. 2
p1 p2  (the pressure difference of the air due to height can be neglected)
=~ 0 m/s because the vessel is much wider than the hole

Pih,pgtp, +f

f 0, Lot = 0 m

vi-p
hy-prg=-22+4h,p.g
2
v .
22p=(h1—h2)-p-g

\E :\/Z'g'(hl —h2)=\/2-g-h
Flow rate of outflow
D2
hole ¥ __jlt_VZgh

Time of outflow
Differential equation of the change of volume in time

VA

AV =~V dt

Avcsscl : dh =—0- Aho!e vt

Avessel -dh :_C("Ahole ' Egh -dt
Avessel 1 dh dt

—G Ahole \/2 g ‘\/_

where o is a so-called outflow factor expressing what fraction is utilized due to

turbulence.

Soiution

f =T " “vessel vcssel (\/—’ \/M) h0>h]
oA A28

hole

This is the time decreasing the level from hg to hj.

h =0 m must be the height where the level can decrease to (perhaps during
infinite time).
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Friction factor in pipes
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Relative roughness of pipes
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