
 

 - 1 -

ISO/TR 3313:2018-03 (E) 
 
 
Measurement of fluid flow in closed conduits - Guidelines on the effects of flow 
pulsations on flow-measurement instrume nts 
 
 

Contents            Page 
 
 
Foreword  ......................................................................................................................................................... iv 
 
1 Scope  ............................................................................................................................................... 1 
 
2 Normative references ..................................................................................................................... 1 
 
3 Terms and definitions  .................................................................................................................... 1 
 
4 Symbols and subscripts  ................................................................................................................ 2 
 
5 Description and detection of pulsating flow  ............................................................................... 4 
5.1 Nature of pipe flows  ....................................................................................................................... 4 
5.2 Threshold between steady and pulsating flow  ........................................................................... 4 
5.2.1 General  ............................................................................................................................................ 4 
5.2.2 Differential pressure (DP) type flowmeters  ................................................................................. 5 
5.2.3 Turbine flowmeters  ........................................................................................................................ 5 
5.2.4 Vortex flowmeters  .......................................................................................................................... 6 
5.3 Causes of pulsation  ....................................................................................................................... 6 
5.4 Occurrence of pulsating flow conditions in industrial and laboratory flowmeter 

installations  .................................................................................................................................... 6 
5.5 Detection of pulsation and determination of frequency, amplitude and waveform  ................ 7 
5.5.1 General  ............................................................................................................................................ 7 
5.5.2 Characteristics of the ideal pulsation sensor  ............................................................................. 7 
5.5.3 Non-intrusive techniques  .............................................................................................................. 7 
5.5.4 Insertion devices  ............................................................................................................................ 8 
5.5.5 Signal analysis on existing flowmeter outputs: software tools  ................................................ 8 
 
6 Measurement of the mean flowrate of a pulsating flow  ........................................................... 10 
6.1 Orifice plate, nozzle, and Venturi tube  ....................................................................................... 10 
6.1.1 Description of pulsation effects and parameters  ..................................................................... 10 
6.1.2 Flowmeters using slow-response DP sensors  ......................................................................... 12 
6.1.3 Flowmeters using fast-response DP sensors  ........................................................................... 14 
6.1.4 Pulsation damping  ....................................................................................................................... 15 
6.2 Turbine flowmeters  ...................................................................................................................... 20 
6.2.1 Description of pulsation effects and parameters  ..................................................................... 20 
6.2.2 Estimation of pulsation correction factors and measurement uncertainties  ........................ 23 
6.3 Vortex flowmeters  ........................................................................................................................ 24 
6.3.1 Pulsation effects  ........................................................................................................................... 24 
6.3.2 Minimizing pulsation effects  ....................................................................................................... 25 
6.3.3 Estimation of measurement uncertainties  ................................................................................ 25 
 
Annex A (informative) Orifice plates, nozzles and Venturi tubes -- Theoretical considerations  .......... 27 
 
Annex B (informative) Orifice plates, nozzles and Venturi tubes -- Pulsation damping criteria  ........... 34 
 
Annex C (informative) Turbine flowmeters -- Theoretical background and experimental data  ............ 40 
 
Bibliography  ................................................................................................................................................... 44 
 


		2026-06-23T05:55:07+0000
	DIN Deutsches Institut fuer Normung e. V.
	Dokument ist zertifiziert




