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A survey on gas high-pressure standard

Hideaki IIZUMI

Abstract

Recently, high-pressure gases have been used in industries such as fuel cell vehicles and hydrogen stations. A

gas high-pressure standard is therefore of primary importance for ensuring the reliability of the pressure mea-

suring instruments in this field. In this survey, the principle and characteristics of pressure balances, which are

most commonly used to establish the pressure standard, are reported. Present state of the gas high-pressure

standard is also reported. Several methods to establish the gas high-pressure standard are investigated. A

liquid-lubricated pressure balance is adopted at the National Metrology Institute of Japan (NMIJ) as a principal

method to transfer the liquid high-pressure standard to the gas high-pressure standard.
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DTMPatzoTwnh, INFEFTIFbNLTELRNAE
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= 120
S = =Denmark_FORCE
; 100 = =<Egypt_NIS
5 ----- France_LNE
lL 80 ++++Germany_PTB
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% 2 © LNE = = -Switzerland_METAS
® = =United States_NIST

0 (NIST: 3XHR{E)
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*£3 AMESH (1MPalllh) oEEILE
SARET OERS L KT 7MPa Th 5.
&5 [ HE0E EhRE
CCM.P-K1.a 50 kPa~ 1 MPa 1995-1997
CCM.P-K1.b 50 kPa~ 1 MPa 1995-1997
CCM.P-K1.c* 80 kPa~7 MPa 1998-1999
APMP.M.P-K1.c* 0.4 MPa ~4 MPa 1998-2001
APMP.M.P-K1.c.1 0.4 MPa ~4 MPa 2003-2004
APMP.M.P-K2.c.2 0.4 MPa ~4 MPa 2012
APMP.SIM.M.P-K1.c |0.4 MPa ~4 MPa 2003-2004
EURAMET.M.P-K1.c [0.7 MPa ~7 MPa 2011-2013
EUROMET.M.P-K2 |1 MPa ~4 MPa 1994-1995
EUROMET.M.P-K3.a |0.05 MPa ~1 MPa 2000-2001
EUROMET.M.P-K3.b |0.08 MPa ~7 MPa 1999-2001
EUROMET.M.P-S1 |0.05 MPa ~1 MPa 2004
EUROMET.M.P-S4 (0.04 MPa ~1.75 MPa 2005-2006
SIM.M.P-K1 0.6 MPa ~7 MPa 2008-2010
SIM.M.P-K1.c 0.6 MPa ~7 MPa 2011-2013
XNMI B0

CCM.PKIl.cIZIENMI] &ML TEBY, ZOHEENS
BT BV C NMIJ O F I E N 7 EREE A
PEHLTYDZ EEHRELTVEY.

7 MPa DL E o= #8815 ER B E 7297b
T\ 723, CCM High Pressure Working Group |2 5
W T A YIESIAS 20 MPa  TOEEOEBEIE L &8
A &N TV Y,

4.3 FULOVWEHEZEORSR

BIAE, NMI 21X U, 84 E O NMI Tlk, K&RE
FIEDES DEIFILE & U TR 2 EBIAR & L 72T
WIEHE R WA Z LT, RAREME TOEIEILEIIR
CADFEM ATV, TN xIEIETIHFA DGR AT - T
Who LAaL, 013 FICRIRAFE SN T DKM
FERIT T, KRB ED LN TBY, K
& I Rt O S GO ITEE ISR S
TWh, 20X IR, SKIEZE A E I E
DAbo, &0 EREEE Bz 2 R HE D R OB
FEORIATON TV 5,

ZFO—2IL, [AEOFERLIEIIENEIET L HE
THHWP REHEREBEETE) TVER L 2k
IV TA-EY T A DORREDEELFEEOH
ALY, ENHEFEEROMGEIELONL. ZORMR
Mo, B TIVRE L FEREBREICRET S22 LI
IVENEEBEICRET LI ENTESL. B TR
B3HE—FEFE TR, FEFELEL2OIE, P
RO~ A 7 OEREEEROPER, 7 aAF x5y
¥ O BERERAER ESHVLNDS.
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5. [FBENEEORRETE
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HAE % 3Hli 3 % ik a a5,

5.1 SFRENEED SHIRT BH%
BMEOKENHOEA Ny - ) V¥ TEYVEEN
HAOEA MY - ) U8R BRIETAZEI1I2L5T
NE A 2TV ETIN R DILREAT ) HENH 5.
SARE IR, G TR IEH & - TRA
JEAFECOERME A@pt) Z5HHLAEA P> - Y
VML, ZOHFFICLVIIRL TT7 MPa F TEAF L
TWh, BHEAHBS S ICEBOEA Y - YY) vy
EHWDZ LT, ENEROBBHEOHEREL D, £
7o, BEBOEX LY -2 v R, HWIZENIIZ I
$T52LT, BEOME, EHETIHEELIToTw
5. HEHE T, ENHEAOIIROB O IEARIE & [k
2, HHEN#HBEORLZLEZ MY - ) Y RLO
BRIEDIT>THB Y, IR L72EIREE S &0 THER:
BHLTW5, 7MPa ¥ TORMAEFEIEREIZB T 5 HE
HoOMENEZK 10 12RY. HEOLBLV—- 2555 b
DI LTIE, ZORBRROBEGEEHEL, L 0iE
FELRBWEHE L TWV5.
COWEFETIE, WHEOEA LY - ¥ v T OH#
D EDEINI B 2 B RMIERIZIHEIC L0 5l 5.
100 MPa DB EJ E TR T 256, EXMy - vy v
T OENEAIHIMED L DN L RS D 5 720, A
e 2 ORMATFREINS.

5.2 BEENFELLBT DT5E

=75, AR T RRHE T AR AR EE T o A A I T AR
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