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The ability to use diagnostics is not limited to ultrasonic or Coriolis meters: the same opportunity can arise with differential-pressure meters such as orifice plates.  The diagnostic parameter considered in this paper is the pressure loss ratio (the quotient of the pressure loss from upstream of the orifice to 6D downstream and the differential pressure).  This is the parameter used by ‘Prognosis’, produced by Swinton Technologies.
Computational Fluid Dynamics (CFD) has been used to calculate discharge coefficients and diagnostic parameters for axisymmetric flows, a non-swirling asymmetric flow and a swirling asymmetric flow and for a fully developed flow with a deposit on the orifice plate.
It has been shown using CFD that the change in pressure loss ratio is strongly correlated with change in discharge coefficient: the ‘Prognosis’ method is confirmed by this work.  However, this does not apply in strongly swirling flow; so a change in the discharge coefficient due to the presence of swirl cannot be discovered from ‘Prognosis’ or equivalent diagnostic methods.  
An error in discharge coefficient can be predicted from a single measurement of pressure loss ratio if the error is sufficiently large.  As a baseline pressure loss ratio (for fully developed flow) ‘Prognosis’ uses the pressure-loss-ratio formula in ISO 5167-2:2003, which is based on a strong theoretical foundation, but applies when the upstream tapping is approximately 1D upstream of the orifice plate.  
If the pressure loss is measured from an upstream flange tapping a correction is required: this is calculated in this paper; the required correction is small for ( up to 0.5.  Moreover, if an upstream flange tapping is used it is shown that the effect of an error on the pressure loss ratio depends on whether the error is upstream of the orifice plate or at the plate itself.  This work increases the power of the ‘Prognosis’ technique.
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