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A survey on gas flow standards of pulsatile flow
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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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気体の脈動流量標準に関する調査研究

Pressure Flow rate Use Flow
range range field meter

Performance evaluation Ultrasonic,

Over Over such as aircraft engines, Sonic nozzle,

2 [MPa] 10,000 [m3/h] Gas pipe line, Turbine,

Natural gas power plant Orifice

Compression blower, Ultrasonic,

Atmospheric Over Aircraft aerodynamic, Sonic nozzle,

~ 1 [MPa] 10,000 [m3/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 [m3/h] Fuel cell, Sonic nozzle

City gas

Leak measurement

Atmospheric 0.0001 ~ Environmental analyses, Micro

~ 0.3 [MPa] 0.002 [m3/h] Semiconductor nozzle

manufacturing

ISO 0.1 MPa

0.5 MPa 5 m3/h 200 m3/h

k 2 0.17 %

5 0.1 MPa 0.5 MPa

5 m3/h 1000 m3/h

k 2 0.28 %

3.　気体の非定常流量計測

3.1　脈動流を含む非定常流れの分類
22 24

23

25 27

28

k 2 0.25 % 1
5

表1 Flow rate measurement and the use field

図1  Overview of constant volume tank system for gas 
medium standard
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3.2　脈動流に関する学術的研究
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6 60 61

U

2

U

62 64

40 56

5

3.5　傾向と課題

2
1 2 4 6 13 18 22 38 65 67

R.C.Mottram ISO/TR 3313 59

3.4　脈動流量計測の実例
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4.　脈動流量標準整備に向けた技術的アプローチ

23

23 42 56

68

  

2

図2 Correspondence relationship of gas flow meters in a pulsatile gas flow measurement
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4.4　等温化圧力容器を使用した方法

1997 71

72

66 68

73 74

3 75

10 [Hz]

4

4.1　ピストンを利用した方法

23 57

4.2　回転板を利用した方法

56 69

4.3　開口面積制御を利用した方法
4.2

F.Durst
42

70

図3 Photograph of oscillatory mass flow generator
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5.4　熱式流量計
2 13 18

72

5.5　渦式流量計

2

5.6　超音波式流量計
2 18

2

2

5.7　層流式流量計
18

5.　気体用流量計による脈動流量計測

3.5

5.1　オリフィス流量計

40

76

5.2　ベンチュリ式流量計
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5.3　ノズル
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図4  Experimental results of the generated oscillatory flow at 
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