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Study on Floating-Device to Move Heavy Product

Yuma ISHIMOTO*
Takaoki SUZUKI***

Yuki SHIOZAKI**
Hideaki SHAKUTUI****

Yuta AKAYAMA**

ABSTRACT

In the present study, in order to develop a simple floating-device to move large-size furniture such
as a chest of drawers, the experiments are carried out by two different devices. In the devices, there
are two principles that is besed on spout of air (spout type) and difference of inner and external
pressure of floating device (air-room type), respectively. In the experiment the performance such as
tension, pressure, stability is investigated and compared in different devices. (i) There is little
difference about the material of a bottom board and the pattern distribution of air holes on the
capability for floating of spout type. (ii)The tension and power of air-room type is very small as
compared with the spout type and stability is also good. (iii) In this experiment, it is possible to
move the floating device at the tension T = 30~40 N at the maximum on the load (M =50 kg) at

flow rate, Q = 10 m%h.
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(a) Geometry of spout type  (b) Height of air-room
Fig.2 Floating-device of spout type
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(a) Orthogonal pattern (b) Radial pattern
Fig.3 Distribution of air hole
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(a) Top view (b) Bottom view
Fig.4 Geometry of floating-device of air-room type

@h=0 (b)h=10 (c)h=30 (d)h=50
Fig.5 Height of floating-device of air-room type
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Fig.7 Photograph of fan system by vacuum cleaner
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Table 1 Experimental conditions

Hovering type Spout type ‘ Air-room type
Floor surface plate
Flowrate [m’h] | 0 ~ 100 [ 0 ~ 60
Mass [kg] 0, 10, 20, 30, 40, 50
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Table 2  Stability of spout type

Flow rate, Q [m%h] 20 | 40 | 60 | 80 | 100
Orthogonal,
M =50 PET Ololalar A
k Orth l,
g rthogona olololal a
PP
Radial,
M =30 PET ClolAaAaL A
O | R Jololalala

Table 3  Stability of air-room type (M = 50 kg)

FQ'OE':’n 27:]3 10 [ 20 | 30 | 40 | 50 | 60
h=0 Alalalala]a
h=10 oOlo|alalala
h =30 OlAa|alalala
h =50 OlAa|alalala
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Table 4  Stability of air-room type (h = 10 mm)
Mass Flow rate, Q [m*/h]

M [ko] 10 20 30 40 50 60
0 O O O O O O
10 O O O O O O
20 O O O O O O
30 O O O AN A AN
40 O O A AN A A
50 O O A A AN YAN
Table 5 Stability of air-room type (h = 50 mm)

Mass Flow rate, Q [m*/h]

Mlkgl | 10 | 20 | 30 | 40 | 50 | 60
0 O O O O O O
10 O O O A A A
20 O O AN A AN YAN
30 O O A AN A AN
40 O O AN A YAN YAN
50 O A AN AN A A
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