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A Study on Controlling Arrival Velocity of Pneumatic Tube Carriers
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21), Instantaneous velocity (z=7t &), Pressure feed (224 0|&)

A pneumatic tube system is a system that transmits and receives objects quickly inside pipes and is used in urgent
situations or when transferring or returning objects. It is mainly used in hospitals, large marts, and automation systems. For
long-distance transportation (up to 10 km) high pressure is used at industrial plant industrial sites. A large amount of flow
rate and high pressure are used to generate instantaneous pressure and flow to the opposite side, where the transport
target is stored in a separately manufactured carrier and transported. Specially manufactured carriers considering significant
frictional force in the straight, curved, rising, and lower sections during long-distance transport are employed. The other
party experimentally generates reverse pressure to lower the care speed inside the transfer pipe that arrives at a high
speed and operates the worker valve to reduce the speed, but the valve must be operated every time according to
pressure and distance changes. In the present work, a method of arriving at a carrier in a stable pipe through speed
reduction by controlling the flow rate and reverse pressure depending on the distance from the transmission unit and
calculating the reverse pressure compared to the teleportation speed is presented.
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Table 1 Pneumatic tube system parameter

Table 2 Pneumatic tube system air requirement spec

Parameter Symbol Value Unit
Tube carrier net mass - 1.3 kg
Mass of carrier with payload m 1.8 kg
Carrier cross-section diameter - 0.45 m
Static friction in Steel pipe A 0.02

Velocity 1% 13 m/s
Air density of fluid P 12 kg/m?
Air kinematic viscosity M 1.51 x 107 m%s
Pipe inner diameter D 0.623 m
Acceleration of gravity g 9.8 m/s?
Length of pipe L 60 m
Absolute roughness £ 0.0675 mm
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Table 3 Carrier deceleration effect

Discharge

- 4.5 5.0 5.5 6.0 6.3
pressure [liter]

Impact force
[N]

Destination time

[s]

14.5 8.8 1.3 0.8 0.5 -

4.6 4.6 4.5 44 43 -

Table 4 Carrier deceleration effect with instantaneous speed

Sending Pressure 5,07 5345 s 6.8 7.6/54

[bar, 1/min]
Instantaneous
speed [m/s] 12.3 12.1 11.5 9.1 8.1
D15char_ge pressure 1068 4576 4888 SIR1 S48/13
[/min, liter]

Impact force [N]  0.48 0.53 0.55 0.51 0.57
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