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Standard facilities with high precision using master meter method

TU Bo', LI Xiao-ming', YE Ling-yun’, SONG Kai-chen’
(1. College of Mechanical Engineering, Zhejiang Sci-Tech University, Hangzhou 310018, China;
2. College of Biomedical Engineering & Instrumentation, Zhejiang University, Hangzhou 310058, China)

Abstract: In order to solve the problem of the standard facilities with high expanded uncertainty which affected by the linearity of the stand-
ard flowmeter itself, the improvement of flow meter accuracy by compressing measurement range was investigated after the analysis of the
effect of the accuracy of vortex flowmeter, the relationship between the linearity of the standard flowmeters and the expanded uncertainty of
the standard facilities was established. A method was presented to reduce the expanded uncertainty of the standard facilities. The expanded
uncertainty of the standard facilities were evaluated on the theoretical calculation, the efficacy were tested. The experimental results show that
we can reduce the expanded uncertainty of the standard facilities by compressing measurement range and combination optimization.
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Rx1 DN25 £EREIREHE
Fifd/(m’ -h™") 8 12 16 24 30 40 50 60
K/(1-m™) 69702.96 68662.01 68161.30 67915.62  67880.43  68085.32  68096.88 67 999.24
E(K)/ (%) 0.17 0.11 0.11 0.06 0.07 0.06 0.05 0.19
E,(K)/(%) 0.76 0.11 0.53 0.73 0.76 0.59 0.58 0.66
R2 DNA0 £ EEIREHE
W/ (m> -h™") 20 24 32 50 64 80 120 160
K/(1-m™) 17972.99  17894.95  17972.21  17906.23  17930.34  17919.05  17496.43 16 463.06
E(K)/(%) 0.02 0.12 0.12 0.15 0.14 0.05 0.09 0.15
E(K)/(%) 2.53 2.27 2.53 2.31 2.39 2.35 0.93 2.53
£3 DN50 £EBITEHIE
Wit/ (m’ - h™") 30 40 50 75 100 150 200 250
K/(1-m™) 9385.49 9292. 46 9264.25 9247.12 9268.28 9273.94 9330.35 9232.00
E(K)/(%) 0.26 0.02 0.08 0.23 0.20 0.04 0.11 0.17
E(K)/ (%) 0.47 0.10 0.28 0.38 0.25 0.21 0.13 0.47
#z 4 DN80 £=TEIrEHIE
Wi/ (m® -h™") 75 100 120 180 240 350 450 600
K/(1-m™") 2242.59 2243.44 2240.96 2247.20 2251.40 2239.99 2228.41 2229.18
E(K)/(%) 0.13 0.11 0.20 0.11 0.18 0.16 0.05 0.10
E(K)/(%) 0.07 0.09 0.03 0.19 0.29 0.00 0.29 0.28
%5 DN100 £EFEIRTEHIE
Wi/ (m® -h™") 120 150 200 300 400 600 800 1000
K/(1-m™") 1171.19 1171.19 1152.11 1 165.63 1171.28 1164.57 1162.40 1168.09
E(K)/(%) 0.20 0.34 0.22 0.20 0.32 0.14 0.07 0.13
E(K)/(%) 0.47 0.47 0.48 0.20 0.48 0.14 0.03 0.32
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%6 DN25 K=68020.87 £, =0.19% E=0.21%

Wi/ (m’ -h™") 16 24 30 40 50 60
K/(1-m™) 68 161.30 67915.62 67 880. 43 68 085.32 68 096. 88 67 999. 24
E(K)/ (%) 0.11 0.06 0.07 0.06 0.05 0.19
E(K)/ (%) 0.12 0.09 0.12 0.05 0.06 0.02

%7 DN40 K=17933.94 £, =0.15% E =0.22%

i/ (m® - h™") 20 24 32 50 64 80
K/(1-m™) 17 972.99 17 894.95 17972.21 17 906. 23 17 930. 34 17 919.05
E(K)/(%) 0.02 0.12 0.12 0.15 0.14 0.05
E(K)/ (%) 0.13 0.13 0.12 0.09 0.01 0.05

%8 DN50 K=9269.79 £, =0.23% E =0.24%

WE/(m® - h™) 40 50 75 100 150
K/(1+m™ 9292.46 9264.25 9247.12 9268.28 9273.94
E(K)/(% ) 0.02 0.08 0.23 0.20 0.04
E(K)/ (%) 0.14 0.03 0.14 0.01 0.03
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Wi/ (m® - h™") 75 100 120 180 240 350
K/(1-m™ 2242.59 2243.44 2240. 96 2247.20 2251.40 2239.99
E(K)/(%) 0.13 0.11 0.20 0.11 0.18 0.16
E(K)/(%) 0.08 0.06 0.12 0.04 0.15 0.15

%10 DN100 K=1165.25 E,=0.14% E=0.24%

Wi/ (m® - hY) 600 800 1 000
K/(1-m™ 1164.57 1162.40 1168.09
E(K)/(%) 0.14 0.07 0.13
E(K)/(%) 0.03 0.14 0.14
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0.33% ;u, (DN100) =0.27% , %% 416 m*/h ~
60 m’/h;20 m’/h ~ 80 m’/h; 40 m’/h ~ 150 m’/h;
75 m’/h ~350 m’/h ;600 m’/h ~1 000 m*/h,
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