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Fog Spread and Water Distribution Discharged from
a Crossflow Air-water Fog Nozzle

Masashi MITSUTSUKA and Keiji FURUDA

Synopsis:

As a forced-cooling method for hot steel products, air-atomized fog cooling is suitable for an inter-
mediate cooling level between forced-air-cooling and water spray cooling. If conventional fog noz-
zles are used in steel processing lines, these nozzles will not be able to form proper fog for a long
time, because small holes in these nozzles very often suffer clogging. F urthermore, there are serious
problems of air economy and high level noise from high pressure atomizing.

A newly improved fog nozzle enables water to be atomized with air under a pressure as low as
300 to 1000 mmH,O. The feature of this nozzle is its simple design, a water pipe being attached to
the end of a air pipe at right angles. One of the advantages of this nozzle is its capability of feed-
ing water in a wide range of 0.1 to 10 1/min through a comparatively large water hole of inner
diameter 3 to 6 mm.

This report describes the design of this nozzle. The characteristics of a single fog stream from this
nozzle are also shown, including atomization behavior and condition, fog spread, water distribtion
in fog streams, influences of water and air pressures on atomization.
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Fig. 2. Crossflow air-water fog nozzle.
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Fig. 3. The method for water distribution
measurement of air-atomized fog.

I

o
>
T

Water flux ratio
o ©
N kS
o ¥
N
(&1}
w w
I} =2

=)
©
T
-T==

(=]

6 |
[T T}
\¢

!
ﬂ (-——o‘—>ﬁ
Angle from fog center

(a) Fog angle (b) Spread direction
ph : Half value fog angle, B4 : Quater value fog angle,
@ : Air pipe, ® : Water pipe, @ :Fog, @ : Water col-
lector, () : Parallel direction, @ : Cross direction

Fig. 4. Definitions in order to represent water
distribution in air-atomized fog.
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Fig. 5. Three atomization states of fog discharged
from the crossflow air-water fog nozzles.
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Photo. 1. Three atomization states of fog discharged
from the crossflow air-water fog nozzle.
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Fig. 7. Water distribution in fog discharged from
the crossflow air-water fog nozzle.
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