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Determination of the Initial Effective Area of the PG7607

Primary Standard Piston Pressure Gauge

LI Jianying HE Xiaolei YU Hejun WANG Youli
CMA Meteorological Observation Centre, Beijing 100081

Abstract: The initial effective area is the most important parameter to a piston pressure gauge. The initial
effective area and uncertainty of the piston pressure gauge are calculated with a dimensional method, by aid
of the dimensional measurement results of the piston and cylinder of the primary piston pressure gauge.
The calculation result of the initial effective area of the piston pressure gauge is 1961. 0276 mm?®, with an
extended uncertainty of 4. 3 ppm (=2, 1 ppm=10"°); The initial effective area of the piston obtained
with a pressure balance method is 1962. 0279 mm?®, with an extended uncertainty of 15 ppm (k= 2).
Therefore, the uncertainty of the piston effective area obtained with the dimensional method is the smal-
lest, and the piston initial effective area is 1961. 0276 mm®.
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Fig. 1 Diagram of piston effective area
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Fig. 2 Dimensional measurement

positions for piston and cylinder
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Table 1 Diameter measurement results of piston S/N 850
WP WEAE L /mm WEAE ]/ mm  §RARHEE/ pm(k=2) B/ pm PR E R/ pm(k=2)
T d 49. 96811 49. 96814 0.15 0.15 0.02
o ] ST e 49. 96813 49.96816 0.15 0.08 0.02
T V-1 dys 49. 96821 49. 96823 0.15 0.11 0.02
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Table 2 Diameter measurement results of cylinder S/N 850
M WEAE T /mm WEME ]/ mm PRAHCE/ pmk=2) BB/ pm PR EE/ pm(k=2)
AP da 49. 96920 49. 96957 0.15 0. 32 0.02
AR AT 49. 96893 49. 96898 0.15 0.12 0.02
O dos 49. 96936 49. 96903 0.15 0. 26 0.02
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Fig.3 Comparison devices of

piston pressure gauge
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