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A Method of Restoring Pressure Waveforms at a Measurement Part from Detected Pressure Waveforms through
Pressure Guide Tube

Noritaka Matsuo

Pressure sensor is often installed on branch guide tube, when the sensor cannot be mounted on a measurement part due to its location or environ-

mental conditions. This report discusses on a method of restoring the pressure at the open end of the guide tube considered to be the measurement part

from the pressure detected by the sensor mounted on the closed end, using a four-terminal circuit model that represents the pressure propagation in the

tube in an analogy with electric circuit.
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Fig.1 Schematic of Three-Types of Pressure Sensor Mount
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Fig.2 The Flow Diagram of the Engine Model
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Table-1 The Main Specifications of the Engine Model

Items Specifications
Engine Concept 4-Stroke Single Cylinder SI
Bore x Stroke 80mm x 95mm
Pipe Config. ®40mm x 300mm, Mesh 5Smm
Intake Plenum 20cc (@100mm from In. Valve)
Guide Tube ®4mm Mesh 2mm
Pipe Config. ®36mm x 500mm, Mesh 10mm
Exhaust | Plenum 20cc (@200mm from Ex. Valve)
Guide Tube ®4mm Mesh 2mm
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Fig.-4 Variation of Flow Velocity in the 200mm Guide Tube
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Fig.-5 Pressure Propagation Diagram
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Fig.-6 Restoration of Pressure Waveform 6,000rpm
(Guide Tube: ®4mm x 200mm)
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Fig.-7 Restoration of Intake Pressure Waveform 6,000rpm
(Guide Tube: ® 4mm x 300mm )
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Fig.-9 Quasi-Steady Model of Outflow from Plenum to Tube
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Fig.-10 Restoration of Intake Pressure Waveform 6,000rpm
by Non-Linear Flow Model (Guide Tube: ® 4mm x 300mm )
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Fig.-11 Restoration of Intake Pressure Waveform 12,000rpm
by Non-Linear Flow Model (Guide Tube: ® 4mm x 300mm )
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Fig.-12 Restoration of Exhaust Pressure Waveform 9,000rpm
by Non-Linear Flow Model (Guide Tube: ® 4mm x 300mm )
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Fig.-13 Flow Velocity in the Guide Tube in Exhaust 9,000rpm
(Guide Tube: ®4mm x 300mm)
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Fig.-14 Variation of Velocity along the 300mm Guide Tube
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Fig.-15 Observation of Restored Waveform Obtained
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