
Accepted Manuscript

Flowmeter for very low gas flows of inert gases

Sefer Avdiaj, Janez Šetina

PII: S0263-2241(17)30502-X
DOI: http://dx.doi.org/10.1016/j.measurement.2017.08.004
Reference: MEASUR 4902

To appear in: Measurement

Received Date: 8 June 2017
Revised Date: 28 July 2017
Accepted Date: 2 August 2017

Please cite this article as: S. Avdiaj, J. Šetina, Flowmeter for very low gas flows of inert gases, Measurement (2017),
doi: http://dx.doi.org/10.1016/j.measurement.2017.08.004

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.

http://dx.doi.org/10.1016/j.measurement.2017.08.004
http://dx.doi.org/http://dx.doi.org/10.1016/j.measurement.2017.08.004


  

 

1 
 

 

 

Full title:  

Flowmeter for very low gas flows of inert gases 

 

Authors:  

First Author:  Sefer Avdiaj*, Department of Physics, University of Prishtina, Rr. Mother 

Teresa av3, 10000 Pristina, Kosovo 

Second Author: Janez Šetina, Institute of Metals and Technology, Lepi Pot 11, SI-1000 

Ljubljana, Slovenia 

 

Complete contact information for corresponding author*:  

Sefer Avdiaj 

University of Prishtina, Department of Physics, Rr. Mother Teresa av 3, 10000 Pristina, 

Kosovo 

Email: sefer.avdiaj@uni-pr.edu  

 

Abstarct 

Gas flow was measured by using constant volume-variable pressure method. The gas flow is 

measured by pressure rise method using spinning rotor gauge (SRG). The design is relatively 

simple and has no precisely movable parts compared to the constant pressure-variable volume 

method. Due to outgassing effect we used a non-evaporable getter pump in order to diminish 

the influence of hydrogen outgassing on measured gas flow. Lower limit of pressure rise 

method is   5x10
-10

 mbar l/s and this is extended to 3x10
-12

 mbar l/s by using constant 

conductance method. With this flow meter we generated a calibration pressure of Argon in 

our calibration system in the range from 8x10
-13

mbar up to 2x10
-7

mbar. 
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ABSTRAKT

 

     Gas flow was measured by using constant volume-

variable pressure method. The gas flow is measured by 

pressure rise method using spinning rotor gauge (SRG). The 

design is relatively simple and has no precisely movable 
parts compared to the constant pressure-variable volume 

method. Due to outgassing effect a non-evaporable getter 

pump was used in order to diminish the influence of 

hydrogen outgassing on measured gas flow. Lower limit of 

pressure rise method is 5x10-10 mbar l/s and this is extended 

to 3x10-12 mbar l/s by using constant conductance method. 

With this flow meter we generated a calibration pressure of 

Argon in our calibration system in the range from 8x10-13 

mbar up to 2x10-7mbar. 

1.  INRODUCTION 

Primary standards for ultrahigh and extremely high vacuum 

are normally pressure generators, which are realized and 

maintained at national metrological laboratories of the 

highest level. Working principle of the extremely high 
vacuum (XHV) calibration system is a dynamic 

(continuous) gas expansion. Main components of the XHV 

calibration system are: gas flow meter, calibration chamber 

and pumping system.  

Gas flow rate is defined as the number of molecules or 

moles of a particular gas species passing through a system 

per unit time [1]. A basic gas flow measurement must start 

with the equation of state (ideal gas law). For the level of 
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