THEREE SR 2025 4 2 H 85 69 B4 2 4] *9

ETIREM RN R REEERIFAMR
wAR, P, PWE, FAe, KB, HEL

1.7 RZAEHEHRFHRR, T M 510405
2. BRBAEFS (JFK), 7 M 510405

CHZEY w2500 U (SRS M BT 0 P A8 o T L — L LR AR N B 8 FERCR A IRl SR T AR 1 28 T 28 (A AN
TERE, 2 T TR EY IR R EE Wik . AR B T 7ERrE 50 T SRR 5 T R0 3 46
R, I ST T IR . 45 R IR pa 2 A U SO e A2 R U 2 s v T L 2R Y — B R (B e
—AbIR2E R 0.41 T2 0.21) oS08 T A5 EY BT 2 B0 R 0 AN SR IR, 3G SRR T, AR & IR KA
8, THRIFG A o i, AR B T SARPR DY) T 1 5 B SR A X 7 TR A S R 2.5% (k=2), TIEBA il SR AR
TEY) BT AT T 2 2 0 AN B 7RO AR T8 AR AL, [FIET I8 B B4 A FT 4

[RBIR] s SURPR MY T i BRI AL I, Ao B

[FESZES] TB99 [ TEktRIRES] A [ZE 451 2096-9015(2025)02-0009-07

DOI: 10.12338/j.issn.2096-9015.2024.0264

[SIAAIY AR, Fhom, T, 5. EThaEY R ) R In R e W EE U], THERE S5H0R, 2025, 692):
9-15.

Research on Method for Reproducing Halogen Leak Rate Based on
Reference Materials

HUANG Zichen'?, YIN Qiang', YE Lifang', JIA Xiangrui', CHEN Ling"?, ZHOU Junhong"?
1. Guangdong Provincial Institute of Metrology, Guangzhou 510405, China
2. National Center for Carbon Metrology (Guangdong), Guangzhou 510405, China

[ Abstract] Reference leaks used for calibration of halogen leak detectors have consistently presented high uncertainty
issues. To reduce the uncertainty of halogen leak rate values, this study proposes a method for reproducing leak rates based
on gas reference materials. Through formula derivation, the conversion relationship between gas concentration and leak rate
under specific conditions was established and experimentally verified. Results demonstrated excellent consistency between
the reproduced leak rate and the standard leak rate when measured by halogen leak detectors (with normalized deviations of
0.41 and 0.21 in two experiments). The uncertainty sources of the reproduced leak rate were analyzed, including
contributions from the gas reference material, intake flow rate, temperature, pressure, molar mass, and gas constant. After
calculation and synthesis of these components, the relative expanded uncertainty of the leak rate reproduction based on gas
reference material was determined to be 2.5% (k=2). This value is significantly lower than that of common reference leaks,
and the method demonstrates good operability.

[ Key words] metrology, gas reference material, halogen reference leak, leak rate, uncertainty
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Tab.1 Measurement results of leak detector
intake flow rate
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Fig.1 Schematic diagram of device connection
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Fig.2 Measurement results of leak rate
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Tab.3 Calculation results of measurement uncertainty
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