
 

 
UVC Universal Viscosity Calibrations at TrigasFI – A Primer 
 
 
The UVC approach for turbine flowmeter calibration results in the collapsing of the multiple distinct 
kinematic viscosity calibration curves into one single curve in the viscosity independent range of the 
flowmeter. Consequently, differences in properties (viscosity and density) between the fluid being 
metered and the fluid used for calibration do not adversely affect the ability to use the UVC calibration 
curve to accurately determine flow.  The same is true of temperature induced fluid property changes 
during field operation of a flowmeter calibrated according to UVC principles.   
  
UVC therefore has great advantages but some limitations as well.  This is why it is important to separate 
the "viscosity independent range", the part of the curve that is viscosity independent where UVC applies 
best and the "bearing dependent range" which defines the portion of the curve that begins to deviate 
from UVC behavior because of the mechanical influences of bearing friction.   
 
Trigas offers 4 standard UVC ranges as described below.  They are tuned to the performance of Trigas 
manufactured DM series turbines which because of special flared rotor design and low drag hybrid 
ceramic ball bearings exhibit a much wider Viscosity independent range that standard turbine 
flowmeters.   
 
U20 1-2 viscosities(1) Mil/1.3 mm²/s  
                                  20+ mm²/s maximum (2) 
  
U200 2-3 viscosities(1) Mil/1.3 mm²/s 
                                  0-1 intermediate viscosity (3) 
                                  200+ mm²/s maximum (2) 
             
U2000 3-4 viscosities(1) Mil/1.3 mm²/s 
                                  1-2 intermediate viscosities (3) 
                                  2000+ mm²/s maximum (2) 
  
U5000 4-5 viscosities(1) Mil/1.3 mm²/s 
                          2-3 intermediate viscosities (3) 
                            5000+ mm²/s maximum (2) 
  
A UVC (U20/200/2000/5000) calibration always includes the standard low viscosity (Water or 1.3 mm²/s) 
calibration used in the lab to fine tune and optimize performance of each flowmeter before final 
calibration.   
If the customer application requires operation in viscosities significantly lower than 1 mm²/s (water), this 
range is easily covered through range extending actions such as over-speeding the flowmeter to its 
maximum safe operating flow or, since we are well into the Viscosity independent range, with 
extrapolation techniques, without compromising flow measurement accuracy. 
 
Notes: 
 
(1) Depending on the customer’s required operating range, the number of viscosities used to construct 

a UVC may vary at the discretion of the Lab’s Technical Team.   
  
(2) The maximum viscosity may be exceeded at the discretion of the Lab’s Technical Team depending 

on the customer’s intended operating flow and/or viscosity range, availability of fluids on calibrators, 
etc.  Deciding factor is the linearity of the flowmeter and its response to the trimming performed as 
part of the process.     

  
(3) The intermediate viscosities (and the number of them) are selected by the lab, again depending on 

the customer’s intended operating flow and/or viscosity range, availability of fluids on calibrators, 
etc.  Deciding factor is the overlap between calibration curves performed at different viscosities.   

  
The UVC process involves mechanical trimming and range extending tasks performed at the discretion 
of the Technical Team to ensure that there is adequate overlap between calibration curves of different 
viscosities.  The goal is to provide the end user with reliable flow measurement under conditions of 
changing temperature and viscosity.   



 

  
UVC is part science, part art.  All flowmeters are custom hand-trimmed for optimal performance and 
calibrated accordingly.  This is why the end user is not given the option of selecting the specific 
viscosities used to create the UVC.   
Instead, the end user must specify the actual operating viscosity range and is encouraged to narrow it 
down as much as possible.  The narrower the range, the easier to stay within the viscosity independent 
range of the flowmeter and the better the resulting measurement accuracy.   
 
The end user is also urged to specify accuracy bands if at all possible.  For example: 

 Highest accuracy is required at viscosities between 1 and 12 mm²/s and at flows between 10 
and 40 l/min 

 Lesser accuracy can be accepted at viscosities above 12 mm²/s  
This type of information helps the Technical Team to select calibration fluids that will result in best 
performance over the important operating range.   
UVC is part science, part art.  All flowmeters are custom hand-trimmed for optimal performance.  The 
narrower the range, the more effective the trimming and the better the measurement accuracy. 
 
Depending on whether an actual Measurement Chain calibration is performed (flowmeter coupled with 
appropriately programmed UVC enabled electronics) operating measurement uncertainties are 
expected to be as follows: 
Within the Viscosity Independent Range:  

+/-0.1% OR (Of Reading) with UVC enabled electronic compensation (Lysis, TriLIN, etc.) 
+/-0.5% OR (Of Reading) without compensating electronics 

Deviations outside the Viscosity Independent Range depend greatly on viscosity and flow ranges, 
flowmeter type and size, etc.  Please consult the Lab Technical Team.   

      
 
 
For a detailed discussion of UVC Principles please visit our web site:   
http://www.trigasfi.de/files/doc/UVC%20Principles%20EN.pdf 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 


