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Abstract

A fog screen consists of tiny water drops and the viewers see the image transmitted through the fog screen. In
contrast to ordinary screens, the viewers can see the actors passing through the image on the fog screen on
stage. In this paper, we describe methods to build a top—down fog screen where fog particles generated in
top space fall by gravity forming a flat vertical screen. We use a fog generation technique in which fog
particles come out of the water surface when ultrasound vibrators immersed in water tank vibrate. We
describe how fog particles form a flat screen while coming out of the fog passage tunnel, by generating
guiding winds beside the fog screen. This technique utilizes the principle that fog particles are generated on the
surface of a water tank by an ultrasonic vibrator placed in a water tank. The technique of forming a guiding
wind on both sides of the passage exit where the fog comes out and the design and manufacturing method of

the fog screen generating device are described so that the generated fog group can maintain one plane.
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Figure 1: (a) Deformation of fog screen by user's hand.
(b) Physical simulation of fog deformation using particle
system and rigid body model. (c) Cylindrical mini fog
screen generating device[9]
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The
proposed by FogScreen is that the free-moving fog
particles form a screen because the flow of the fluid is
directed downward by the wind wall from the exit
side.[10]

Figure 2: principle of fogscreen generation
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Wind from the fan s

Fog

Venturi Effect

Figure 3: Bottom-up Fogscreen wind flow diagram. A
fog (a group of fine droplets) is created in the water
tank in the center of the body and goes up along
the central passage. The wind generated from the
left and right sides of the water tank serves as a
guide for the fog to move wupward without
spreading.[2]
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Figure 4: Wind flow diagram of a top-down fog
screen. The fog is created at the center of the
body, and the raised fog to the top of the water
tank is directed down the water tank as it
surrounds the water tank along a thin passage
around the water tank. The wind generated from
the right and left is guided through the wind nozzle
to the lower outlet, and serves as a guiding point
for the fog coming out of the outlet located below
the water tank, not to be scattered downward.
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Figure 5: The front side of the ultrasonic
vibrator (L)using ceramics as the material,

(R)The backside of the vibrator, the voltage is
24 ~ 48V, the power is 12 ~ 30W and the fog
productivity is 0.7 ~ 2L / Hr.
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Figure 6: A sample of the ultrasonic generator
module, a ceramic element (a white part in a
circle surrounded by the housing) is used as a
material of the vibrator, and ultrasonic waves of
1.7 MHz (+ 50 KHz) are generated. Ten
oscillators are grouped into one group.
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Figure 7: Outline of Fog Generation Using
Ultrasonic Oscillator.
Sz vigt] 1AW 23 WAFAC AHE A7
W 25k AFA AL ARSI, Bol g AY
st wido]l Hol £z AA 3(HF)7 AdLHT
=37 9 mHe] Edstd & wHol AFol| &5t
AstAl EEA Ha, AFAdA FAT =9 xdel



Figure 8: The ultrasonic waves generated from the fog
generation experiment device and the ceramic vibrator
are spread in the form of radiation (red arrow), and
the water in the water is decomposed into fine
droplets by vibrating the entire surface at a position 3
cm from the vibrator.
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Figure 9: Fog generation process The ultrasonic wave
starts to be generated by applying power to the fog
generating device, and the wavelength of the
ultrasonic waves starts to be decomposed into fine
droplets (fog) while reaching the surface of the water.
If there is an obstacle within about 2.5 cm from the
surface of water, fog will not occur.
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] Wind tube
| Fog tube

Figure 10: The sketch of the wind nozzle designed
by the research team from below shows that the
width of each outlet is uniformly 10mm and the
length of the side adjacent to the outlet is 5mm. It
is designed to increase in length by 1lmm away from
the exit. The blue outlets, arranged above and
below, are the exit of the guide wind, and the exit,
drawn in red horizontally arranged in the center, is
the exit from the fog.
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Figure 11: The fog screen wind nozzle side view and
the wind nozzle bore size are designed differently. Th
e flow inside the fog and adjacent to it was increase
d through a narrow channel.[11]
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Figure 12: Fog screen housing internal side de
sign and internal fluid flow diagram

HE 4%

Auxiliary tanlq

Aol YR 27 xIE AAEE ‘Ea WA F
b3t nlge AAEE b A4 Z3P, bk =Fo] 1
AE = wlt & 7P, 271 AYTts ‘E ol F

oz 7ol Hol gk,
T AR B H9AY Tl AT, sl
O %=

Zesws
F2 sws 259y

l=s

Figure 13: The design of the end of the water tank
where the central fog generator is located. The
heavy water droplets which are heavy due to heavy
weight are blocked by the blocking wall and fall
downward, and the fine water droplets that are
lighter and windy are passed through the passage
irrespective of the blocking wall.
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Figure 14: The waterway (two holes in the red
circle) installed at the end of the fog exit, which was

built on the design of <«figure 12>. Fogs are
adsorbed on the wall, and water droplets that
develop into coarse droplets gather on the waterway
without falling to the floor. The water collected in
the channel is sent to the auxiliary tank installed at
the end of the channel.
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Figure 15: Water tank, water channel (left) is
adsorbed from the wall surface to prevent water
droplets falling down to the floor. The water is
collected in the auxiliary tank (right) installed at
the end of the waterway. The collected water is
sent to the tank through the pump (black).

Figure 16: A wind nozzle was placed on the left
and right of the fog outlet to form several
layers of wind walls so that the fog particles
from the outlet could be directed downward.

The wind speed from the nozzle adjacent to
the outlet is the fastest and the outermost is
the slowest.
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Table 1: Fog screen measurement result (unit: cm)[8]
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Figure 17: Two fog screens in parallel to extend
the screen horizontally.[8]
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Table 2: Structural similarity measurement result.
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7 0.5799
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27 0.7159
37 0.4951
57 0.6935
67 0.8085
0.6979
0.1387
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