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Abstract: KOLAS (KOrea Laboratory Accreditation Scheme) belongs to APLAC (Asia Pacific Laboratory
Accreditation Cooperation). KOLAS manages the accreditation scheme for measurement traceability to SI units. As per
June 2016, there are 22 KOLAS laboratories for liquid flow metering. Among them, 12 laboratories participated in the
proficiency test (PM2015-08) for water flow metering, organized by KASTO (Korea Association of Standards and
Testing Organizations). This proficiency test was performed with three kinds of flow ranges (3.6 m°h ~ 12 m*h, 40
m?>/h ~ 80 m*/h, 40 m*h ~ 200 m%h) considering the CMC (calibration and measurement capability) of the participating
laboratories. The purpose of the proficiency test was to find out measurement equivalence of the CMC’s between each
participating laboratory and the reference testing laboratory (KRISS). The measurement equivalence was tested by the
number of equivalence (E,). If |E;| < 1, the measurement equivalence was established. All the participating laboratories

passed this proficiency test.
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Fig. 1 Schematic diagram of KRISS Water Flow Standard System (WFSS)
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Fig. 2 Measurement uncertainty of KRISS WFSS
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Table 1 Flow range for the proficiency test (PM2015-08)

Measurement Flow rate (m*/h) FIQW r.::1te (m7h)
point (pipe size 25A) (pipe size 1004)
100A#1 100A#2

1 3.6 40 40

2 6 60 80
3 9 80 120
4 12 - 160
5 15 - 200

Table 2 Specifications of the transfer standards

Name REF#1 REF#2
Model E+H 83F25 E+H 83F1H
SIN F411A602000 5604DD02000
Pipe diameter (mm) 25 100
Flow range (m*/h) 1~18 15 ~ 250
Accuracy (%) +0.10 +0.10
Repeatability (%) +0.05 +0.05
Zero stability (m%h) 0.00054 0.014
Meas. uncertainty (%) 0.14 0.13

Fig. 3 Transfer standards for the proficiency test (FM2015-08)
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Table 3 List of participating laboratories at PM2015-08
Flow range Flow quantity Meas. equiv. Success/Failure
Laborator
y 25A 100A #1 100A #2 E K |En| S/F
L-01 O O 0.21 S
L-02 O O O 0.17 S
L-03 O O 0.60 S
L-04 O O 0.20 S
L-05 o O 0.24 S
L-06 O O O 0.21 S
L-07 O O 0.71 S
L-08 O O O 0.73 S
L-09 o O 0.39 S
L-10 O O 0.43 S
L-11 O O (@] 0.27 S
L-12 O O O 0.75 S
KRISS @) ©) ©) O O - -
Grer = 3.6 m3/h Grer =80 m3/h
0.50 0.75
0.25 0.50
g g 025 ¥ 1
€ 000 i r S 000 q
0.25 0.25
-0.50 0.50
0 3 4 5 6 7 8 9 10 11 12 13 o 1 2 3 4 5 6 7 8 10 11 12 13
Participating Laboratories Participating Laboratories
=8m3/h =
0.50 Grer 075 Grer = 120m3/h
0.25 0.50
< 5 025 §
£ 000 I T p E\I 000
-0.25 9 9 025
-0.50 0.50
0 3 4 5 6 7 8 9 10 11 12 13 0o 1 2 3 4 5 6 7 8 10 11 12 13
Participating Laboratories Participating Laboratories
Grer =12 m3/h Grer = 160 m3/h
0.50 0.75
0.25 0.50
£ 000 ] g0 ¥
w { ¢ 4 q W 0.00
-0.25 9 0.25
0.50 0.50
0 3 4 5 6 7 8 9 10 11 12 13 o 1 2 3 4 5 6 7 8 10 11 12 13
Participating Laboratories Participating Laboratories
075 Grer = 40 m>/h s Gres = 200 m3/h
0.50 0.50
g 025 —§ r 3 025 —§
w 0.00 W 0.00
0.25 0.25
-0.50 -0.50
0 3 4 5 6 7 8 9 10 11 12 13 o 1 2 3 4 5 6 7 8 10 11 12 13
Participating Laboratories Participating Laboratories
Grer = 60 mM3/h E, Numbers
0.75 1.0
0.50 0.8
g 025 : - 0.6
W 0.00 = 04 I
0.25 0.2 :I:]:I
a0 . N
0 3 4 5 6 7 8 9 10 11 12 13 1 2 3 4 5 6 7 8 9 10 11 12

Participating Laboratories

Participating Laboratories

Fig. 4 Experimental results of the proficiency test (PM2015-08)
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