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Abstract 

 This paper discusses the development of flow measurement of liquid. The Rota flow meter was 

used to measure the volumetric flowrate and was tested with a calibrated flowrates, which are a standard 

tool Piston Prover in reference flowrate to be measured. The rate of flow meter was measured by Rota  

flow meter in a range of 0.5 - 5 gpm, with the accuracy ± 2% of FS. (± 0.1 gpm). The results of all             
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the measurement ranges appear that the maximum error is +0.011 gpm at 2.0 gallons per minute.  The 

expanded uncertainty in measuring was calculated at this position that the calculated value is ± 0.02 gpm. 

When this value was combined with the error measurement + 0.011 gpm, it was found that the errors 

included the uncertainty were still in the accuracy of Rota flow meter. In conclusion, this Rotary meter 

has the appropriate status and can be efficiently applied. 

 

Keywords: flowrate measurement system, rota flow meter calibration, uncertainty of measurement 
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2.2  (Volumetric flow measurement) 

  

(  )  Bell prover, Piston prover, Variable area flow meter (Rota meter)  , Turbine flow meter, 

Positive displacement flow meter (PD), Electromagnetic flow meter  Ultrasonic flow meter [ ] 
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Reading Scale 

(UUC) 

(gallon/min) 

Flowrate (STD) 

n =  

(gallon/min) 

Error 

 

(gallon/min) 

0. 0 0.492 + 0.008 

.00 0.993 + 0.007 

. 0 .49  + 0.009 

2.00 1.989 + 0.011 

2. 0 2.490 + 0.0 0 

3.00 3.0 0 - 0.0 0 

3. 0 3. 09 - 0.009 

4.00 4.0 0 - 0.0 0 

4. 0 4. 0 - 0.0 0 

.00 .0 0 - 0.0 0 

 

4.  
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V     (Volume of STD) 

t    (Time of STD) 
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Calibration Test Record 

 Linear Encoder  DL- 3-00 6     Linear Encoder  DL- -000  

 Nominal Value    200 mm ( 0000 pulses)  Nominal Value 300 mm ( 000 pulses) 

 Correction        0.0 8 mm     Correction       0.0  mm 

 U   0.009+27× 0-6×L mm      U 0.009+27× 0-6×L mm 

 Piston Prover Constant MW-x-20     accuracy of time 0.00 7  second 

 uc(Kp) 0.9 93  pulses/liter             2.87× 0-  min 

 Kp      274  pulses/liter 
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 2   Linear Encoder 
 

Reading Flowrate Ne Veff QSTD 

Counter Time  

(liter/min) 

Correction Ne SD/sqrt(n) u(Ne) uc(Ne)  

(liter) 

Max SD/sqrt(n) uc(Veff) U(QSTD) 

(pulse) (min) (pulse) (pulse) (pulse) (pulse) (pulse) (liter) (liter) (liter) (liter/min) 

0000 

0000 

0000 

0000 

0000 

0.4767 

0.478  

0.4779 

0.4778 

0.478  

7.6  

7.63 

7.63 

7.64 

7.63 

0.9 

0.9 

0.9 

0.9 

0.9 

0000.9 

0000.9 

0000.9 

0000.9 

0000.9 

 

 

0.00 

 

 

6.98 

 

 

6.98 

3.648 

3.648 

3.648 

3.648 

3.648 

 

 

3.648 

 

 

0.0000 

 

 

0.0028 

 

 

0.06392   

 1)  Linear Encoder  2   Q STDu liter min
 

 )    

 (   = 3.78  )  

 3    2  

Point UUC Reading Flowrate Counter Time Temperature ( C) Humidity 

(gallon/min) (liter/min) (liter/min) (pulse) (second) T  T2 Ambient % 

 

 

4 

2.0 7. 7 7. 3 0000 28.604 9.7  9.6 20. 0 63.6 

2.0 7. 7 7. 3  0000 28.684 9.7  9.6 20.  63.6 

2.0 7. 7 7. 3 0000 28.67  9.78 9.7 20.20 63.0 

2.0 7. 7 7. 4 0000 28.666 9.78 9.7 20.23 63.8 

2.0 7. 7 7. 3 0000 28.688 9.79 9.7 20.20 63.  

AVG 2.00 7. 7 7. 32 0000 28.6634 9.77 9.66 20. 76 63.  

 0.00 0.00 0.004  0.00 0.034 0.0 9 0.0  0.0  0.3 

 4   

Point UUC Reading Flowrate (STD) Error 

(gallon/min) (liter/min) (liter/min) (liter/min) 

 

 

4 

2.0 7. 7 7. 3 +0.04 

2.0 7. 7 7. 3 +0.04 

2.0 7. 7 7. 3 +0.04 

2.0 7. 7 7. 4 +0.03 

2.0 7. 7 7. 3 +0.04 

AVG 2.00 7. 7 7. 32 +0.038 

 0.00 0.00 0.004  0.004  
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4.2 , error UUCu
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4.5 , parallax UUCu  

 

 (Rectangular distribution),  (Degrees of freedom, ) , 

Sensitivity coefficient, ic =  
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4.6 , temp UUCu
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   (  

9 %)  (Coverage factor, k) 

 (Degrees of freedom)  EA-4/02 [4]  Welch-Satterwaite Equation 
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eff  

 

   Student’s “t” Distribution 

 

eff   2 3 4  6 7 8 0 20 1   
t  3.97 4. 3 3.3  2.87 2.6  2. 2 2.43 2.37 2.28 2. 3 .  .  

  

4.8  (Expanded uncertainty and Level of confidence) 

    Students’ t-

Distribution  9 %  (Coverage factor, k) = 2.00    

(  k = 2)  [ ] 

  

cU Q k u Q          ( 8) 
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 6   

Reading 

UUC 

Flowrate  

STD 

Error Expanded 

Uncertainty 

(gallon/min) (liter/min) (gallon/min) (liter/min) (gallon/min) (gallon/min) 

2.0 7. 7 .989 7. 32 +0.0  0.02 

 

 

.  

  0. -    

±2% of F.S  (2× )/ 00 = ±0.   

 ±0.02   +0.0  

   (  ) 

     

 

 
 9   

  

6.  
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