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Hydraulics & Pneumatics & Electric Drives

— How Superiority or Inferiority of Transmission Power? —

Toshiharu KAZAMA”™

In order to discuss relative merits of power transmission systems, transmitting power of the transmission
elements in fluid power systems and electric drive systems is explored. A simple model of power transmission
circuits, which are available in the market, are considered, excluding primary equipment and auxiliary
components. The transmission power of hoses in hydraulic systems, the power of tubes in pneumatic systems,
and the power of cables in electric drive systems are compared. The outer and inner diameter, the mass per unit
length, the maximum working pressure, the mean flow velocity, the rated voltage, and the allowable current
are surveyed on the basis of product catalogs from the manufacturers, and then the transmittable maximum
power is estimated. The relationships of the power to the size and the mass of each element are shown when
and the resistance and loss are negligible, the fittings and terminals are ignored, and the return lines and ground
wires are not considered. The transmittable power of the elements can be approximated by the exponential
function of mass per length and the outer diameter. The power of the hydraulic hoses is highest; followed by
the electric cables, and the pneumatic tubes. In some cases the order of the hoses and the cables can be
changed.
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