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A survey on gas flow standards of pulsatile flow

Tatsuya FUNAKI

Abstract

Recently, the measurement of pulsatile flows becomes the important core technology in various industrial fields such as energy
savings and environmental protection. Although there are many gas flow meters which can measure the pulsation flows, the
evaluation method and technique suitable for the dynamic characteristic have not been established yet. Therefore, the efforts
toward the realization of pulsatile gas flow standards are very important. However, the domestic or international standards
about the unsteady gas flow measurement are not ready.

This report comprehensively describes the present situation and the effectiveness of pulsatile gas flow measurement in various
gas flow meters and the reproduction methods of pulsatile gas flows which are necessary to compensate the dynamic

characteristic of the gaseous flow meters. And, as future prospects, the deployment of technology about the pulsatile gas flow

standards is discussed.
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%1 Flow rate measurement and the use field

Pressure Flow rate Use Flow
range range field meter
Performance evaluation Ultrasonic,
Over Over such as aircraft engines, | Sonic nozzle,
2 [MPa] 10,000 [m’/h] Gas pipe line, Turbine,
Natural gas power plant Orifice
Compression blower, Ultrasonic,
Atmospheric Over Aircraft aerodynamic, Sonic nozzle,
~ 1 [MPa] 10,000 [m’/h] | Natural gas pipe line, Turbine,
Area conditioning Orifice
Steam, Ultrasonic,
Atmospheric Over Process control, Sonic nozzle,
~0.5 [MPa] 1,000 [m3/h] Fuel cell, Orifice,
Natural gas Vortex
Process control, PD,
Atmospheric Over Fuel cell, Sonic nozzle,
~0.5 [MPa] 5 [m3/h] Hospital, Variable area,
City gas Gas meter
Gas collection, Thermal,
Atmospheric 0.002 Chemicals, Gas meter,
~ 0.3 [MPa] ~5[m’/h] Fuel cell, Sonic nozzle
City gas
Leak measurement
Atmospheric 0.0001 ~ Environmental analyses, Micro
~0.3 [MPa] 0.002 [m*/h] Semiconductor nozzle
manufacturing

B1 Overview of constant volume tank system for gas

medium standard
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High frequency
Laminar. e Coriolis
flow meter flow meter
[ J
Thermal Y )
type flow Ultrasonic
Pitot tube meter flow meter
Uncertainty +° ﬁ Uncertainty
larger smaller
( 9 ) Orifice ® ° ( )
Un;tead Ventur ° .Turbine
liow Vortex low meter
T flow meter
Oy ® ®
Stead Variable Wet & Dy type $afic nozzle
flow flav-rpter L 2 gas meter

Low frequency

2 Correspondence relationship of gas flow meters in a pulsatile gas flow measurement
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