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Real-Time Measurement System of Power of Fluid
Kazushi SANADA"

This study aims to develop a real-time measurement system of power of fluid flowing in a pipe. Power of fluid
is a product of pressure and flow rate. In this system, uncompressible fluid flow is targeted. Unsteady flow rate
is estimated by a Kalman filter which inputs pressure signals at three points along a pipe. No restrictor is used
in this method. From the estimated transient flow rate and pressure, power of fluid flow in a pipe can be obtained.
Computational efficiency and real-time calculation are technical issues of this system. An experimental circuit

is used to validate the real-time measurement system.
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Fig. 1 Fluid flow through a pipe
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Fig. 2 Interlacing grid system

Pressure sensor Pressure sensor Pressure sensor
Upstream-end Mid-point Downstream-end

( Pipeline ! ( )
pup L Pdown

—_——— e — — —_—— —_- —_ — =

I Kalman
I Filter -

Estimated
data

Fig. 3 Kalman filter system
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Fig. 4 A measurement unit
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Fig. 5 A oil-hydraulic circuit for test
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