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Intercomparison of Light Oil Flow Standard System for the Reliability of
Measurement Accuracy

Ki Won Lim

Key Words :  Key Comparison(3]4] H]l), Oil Flow Standard(7]% &%), Uncertainty(%fi}li),
Proficiency Test(%5 % = A]&l), Round Robin Test(s=3] H|]nA &), Calibration(3l7),
En Number (En <), Transfer Package(©]-&H| 18- 7]<=7]), Flow Quantity(-7-& %)

Abstract

Light Oil Flow Standard System(LOFSS), as a national oil flow standard system, in Korea Research
Institute of Standards and Science(KRISS) was developed for oil flowmeter calibration, and the expanded
uncertainty of flow quantity determination was estimated within 0.04 % . In order to improve the reliability of

the LOFSS measurement, a proficiency test was carried out in the flow range of 20 and 240 m’/h (Reynolds
number 20,000~900,000). A turbine flowmeter was used as a transfer package in round robin test. The water
flow standard system of KRISS, the pipe prover of the national calibration and test organization and the
master meter calibrator of the turbine flowmeter supplier, which used the different working fluid respectively,
were compared with the turbine flowmeter measurement. The maximum difference of measurement was
0.15 % between the LOFSS and the pipe prover. The En numbers of the each system measurement were
evaluated at the same Reynolds number. It was found that the En numbers were less than 1 in the comparison,
which means the procedures of the uncertainty estimation of the each calibrators were reasonable and reliable.
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Table 1 Test range and uncertainty

Test range Uncertainty
System
m’/h Re.(x10% %

Oil(Grav.) 20-120 2-12 0.04
Oil(Mast.) 20-230 2-23 0.12
Water(Grav.) | 20-240 9-90 0.08
KO company | 20-240 4-43 0.15
JO company | 20-240 5-60 0.1
<) Oil(Grav.) : KRISS oil gravimetric
Oil(Mast.) : KRISS oil master meter
Water(Grav.) : KRISS water gravimetric

- Straightner - Flow

L 500 | 300] 1200 | 1000

Down stream
straight pipe(5D)

Tube bundle type straightner(12D)
Up stream straight pipe(22D)

Fig. 5 Turbine flowmeter package
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20 30

Temperature [C]

(a) Density

40

‘ o KRISS(water) ¢ KRISS(oil)) o KO company a JO company

50

©

Viscosity [cSt]
w

20 30

Temperature [ C]

(b) Viscosity
Fig. 6 Physical properties of working fluid
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Table 2 En number estimation for comparison

Re. N?- system K-factor En
(<10%) Ref. Lab. Ref. Lab. No.
2 K-O-G | K-O-M | 10.492 | 10.496 | 0.30
9 K-0-G KO 10.438 | 10.454 | 1.00
22 K-O-M | K-W-G | 10.440 10432 | 0.56
22 K-O-M JO 10.440 | 10.428 | 0.78

) K-O-G : KRISS oil gravimetric
K-O-M : KRISS oil master meter
K-W-G : KRISS water gravimetric
KO : KO company
JO : JO company
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