
Accepted Manuscript

Quantitative Velocity Distributions via Nuclear Magnetic Resonance Flow Me-

tering

Keelan T. O’Neill, Einar O. Fridjonsson, Paul L. Stanwix, Michael L. Johns

PII: S1090-7807(16)30084-2

DOI: http://dx.doi.org/10.1016/j.jmr.2016.06.008

Reference: YJMRE 5889

To appear in: Journal of Magnetic Resonance

Received Date: 15 April 2016

Revised Date: 13 June 2016

Accepted Date: 13 June 2016

Please cite this article as: K.T. O’Neill, E.O. Fridjonsson, P.L. Stanwix, M.L. Johns, Quantitative Velocity

Distributions via Nuclear Magnetic Resonance Flow Metering, Journal of Magnetic Resonance (2016), doi: http://

dx.doi.org/10.1016/j.jmr.2016.06.008

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.jmr.2016.06.008
http://dx.doi.org/10.1016/j.jmr.2016.06.008
http://dx.doi.org/10.1016/j.jmr.2016.06.008


  

1 

 

Quantitative Velocity Distributions via Nuclear Magnetic Resonance Flow Metering 

 

Keelan T. O’Neill, Einar O. Fridjonsson* Paul L. Stanwix, and Michael L. Johns 

School of Mechanical and Chemical Engineering, University of Western Australia, Crawley, WA 

6009, Australia 

* Corresponding Author. 

  E-mail address: einar.fridjonsson@uwa.edu.au 

Abstract 

We demonstrate the use of Tikhonov regularisation as a data inversion technique to 

determine the velocity distributions of flowing liquid streams.  Regularisation is applied to 

the signal produced by a nuclear magnetic resonance (NMR) flow measurement system 

consisting of a pre-polarising permanent magnet located upstream of an Earth’s magnetic 

field NMR detection coil. A simple free induction decay (FID) NMR signal is measured for 

the flowing stream in what is effectively a ‘time-of-flight’ measurement. The FID signal is 

then modelled as a function of fluid velocity and acquisition time, enabling determination of 

the velocity probability distributions via regularisation.  The mean values of these velocity 

distributions were successfully validated against in-line rotameters. The ability to quantify 

multi-modal velocity distributions was also demonstrated using a two-pipe system.    
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