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Abstract >> With the expansion of domestic hydrogen fuelling station infra-
structure, it is necessary to secure reliability among hydrogen traders, and for
this, technology to accurately measure hydrogen is important. In this study, 4
types of hydrogen trading volume calculation models (model 1-4) were pre-
sented to improve the accuracy of the hydrogen trading volume. In order to ob-
tain the reference value of model 4, and experiment was conducted using a flow
rate measurement equipment, and the error rate of the calculated value for each
model was compared and analyzed. As a result, model 1 had the lowest metering
accuracy, model 2 had the second highest metering accuracy and model 3 had
the highest metering accuracy until a certain point. But after the point, model 2
had the highest metering accuracy and model 3 had the second metering
accuracy.

A

P

Key words : Hydrogen measurement accuracy($4 A
volume calculation model($A AHej 2 AE D H) Equation of state(4}
e

EfBF™ A, Hydrogen measurement error(£4A A & 2 X}), Flow measurement
(73 &%)

Z JY L), Hydrogen transaction

FAIE FAIBHL Atk A A dxe} S o

Sote] i A FHAEE fA5] fleliA= A%

s}oq 2019 ojH]  ASE=ES B FEARE &HA 1He AlFe gE Tt

2 31%, 2020 of  Fasieh B3 40 BN A7) F B He
STHES 25%=E S 4T5%E o9 YL, HA ZFE)E oy A= 2F 0.02 m)

692

2022 The Korean Hydrogen and New Energy Society. All rights reserved.


https://crossmark.crossref.org/dialog/?doi=10.7316/KHNES.2022.33.6.692&domain=http://journal.hydrogen.or.kr/&uri_scheme=http:&cm_version=v1.5

2 g W] o] BEHOE Qg B AuE
Asl7] SN E sa0] AR Fotwrt Fasich
FagAae] AARE AR AR 2 A
o ALIRFSk 719l 2k A2 274A1 el e ololA
2 Slck AR & ARE SLGADN 05
Aaz Aol TAHE 8712 olgsle] B
gdalz2 g=5a(eF 20 MPa)S FE35H= off-site
o2 el Hela Al A
HaolA saARAARFoR o o1g
ol st 10 MeS $o
ol ek ARIA 7 AdE el
& AH R Bl 1AL &%
oF 7Hel 7 Agies TawEA o e
PR A S At AFtE EYE
2ol 271x] &) Al Fe7t 2t
2] el 42§ golgoll uhet e
4 d =AI7F EAskH,
Aoz a AT QZM S-S 53] A
Aot 7]l ZF A B, FA International
Organization of Legal Metrology (OIML) R 139"¢]]
A A AANCR 88 7 LA Y 5%2 14
3ol Q= whd, o] AL oF 10-15%2] @A}7} gt
Aeka gieke AT 23k waE T Qe paF
P 741%01 BEsix| kol 77} Ushe
depnh RasiAu shesir] 4 4 ol ol
3 751 At 0] BAS R S 9T, 1
o QIFF B ATE op| & Qo A
gohg shushi o] APl
olof £ AP AL Fhel Hg 7Fsdt 4744
aFHa AYF A 2dS A s
HA Hd(model 1)2 o371A el 7Rt
oz FH A5 8719 4Y et ¢E8719

A& wste] a4l AAE Axteks Wiold:. +

N

e

obv

[» =

=
lo mlm

r]r

ol
o

il

o,

JQ
o
S

gg

rir

E o

e

oA |1

2 ox
Y

x

S ofl
o b
i
ol
%

o.&.“r o

>zi' Jo

HA 2d(model 2)2 model 1S ¢=A42 B
H]—/\] oz —‘?—E%):i _]"_7_3:16—]_011 o 13:1 /\ﬂ umﬂ EI‘:j__]
(model 3)2 model 204 =4k st H of 18jst

H2] © 2 National Institute of Standards and Technology
(NIST)®] W 424 S Beai9ch shates o

Vol. 33, No. 6, December 2022

Be(model 92 A FHAR 4 FHFE
S Aol o S

Aol w2
AS B AY 29 m

model 139 Ak Akt m wAgtenn 4

e XN E
o) 112i :’.‘;

& AY Pue xwmm sy 7k Ak mElo)
A5 AiAet Al g Aot Aok Al
7k A BE aystolof uhgsht, ARlxe} A9l
7 Aol gt A AE-rare] A= e
AR} AR 2 AR AEE st

A2 24(model 1) A&
$719] o2 Aot o

o W rlot
o

O:

J

.ﬁ
L
_YL
=]
o)
T &
fg
oM.,
—{o
" o
il
e
B
i
kd
)
ol
)
52

: x}"POﬂU} Aﬁz—;m
sl 4] (
Vire %ﬂ Eeﬂ%a He&dm), e &
4] 27] ¢e(MPa), Po= FH Efoe] 2
(MPa)2: ou]gtey. 5a24x 3 #%4<] %%z
24 | (normal state)oll A9] 7] 419] 414
Jel= 0C, 171902 Aojslch

/2_9,_':1_]&
Bw_@

£
i)

oo |m
i)

i\)

flo
7=
_1>~1

]

N

=2 Z ofN |z & e |o

O>~

V=10X Vyp(P,— P,) 1)
2.2 $2 Hafjg M= ZH(model 2)

= H‘jzzﬂ T4 A ZF A= Ed(model 2)+= model
1 USATE HAG "ot} Ao
?;éﬁl#mh NIST 9|4 AAEH= HolE 243}
o, A ) etk dS5ATE 2529 oF
ol wie} R ng 4] (2)9] A4S o] L3t
A (1)9] HAo] Hash, B4 Aut 4] (3)at 22

_I

Transactions of the Korean Hydrogen and New Energy Society <<



=
Hrjet(MPa- A), T= HALE(K), pi= 2% (kg/m’)
el

= oju|si}, EaF RO 7]H] AR 8314472 J/mol-
KO]U:] Z(Pia Tl) ] ?:l—’}':? ]—l—a Z(Poa TO)L_ “’]—‘—
JEASE ofujalnl, Vel Vir, Pg} Po] ZHe 4]
(DollA &5 Fhat sdsict
P

2P, T)= g @

_ 0y (100K \" P \“

_H;“i T )(1Mpa)

P, P,

V=WV ey 2, 1)) @

Pap = (P4 a,P’+ a,P*+ a,P+ ag) x T"
+ (g P+ a, PP+ ag P+ ay P+ a,y) X T*
+ (anP4 + a12P3 + (,LNPQ +a, P+ aw) x 72 4)
+ (awP4 + (117P3 + algP2 +a, P+ 020) X T
+ (%1])4 + w22P3 + a%]’2 + ay, P+ a%)

P

(1+ f}a(%)l( 1]L1;Pa )Q)RT )

i=1

p(P.T)=

M= VTT(p(Pi’ Ti)_P(Pm To)) (6)

Table 1. Coefficient used in equation (4)
a; | -1.1671E-16 | ap | 3.5429E-14 | a3 |-3.80467E-12
as | 1.51947E-10 | a5 | -3.76254E-12 | a¢ | 1.59364E-13
a7 | -4.91286E-11 | ag | 5.38378E-09 | a9 | 2.22007E-07
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jary
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Table 2. Coefficient for calculating the density of hydrogen

i aj b Ci

1 0.058884600 1.325 1.00
2 -0.061361110 1.870 1.00
3 -0.002650473 2.500 2.00
4 0.002731125 2.800 2.00
5 0.001802374 2.938 242
6 -0.001150707 3.140 2.63
7 0.9588528E-4 3.370 3.00
8 -0.110904E-6 3.750 4.00
9 0.1264403E-9 4.000 5.00
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Fig. 1. Error diagram of hydrogen density calculation according
to temperature and pressure3>

Table 3. Calibration results of the mass flow meter used in the
experiment

Component Flow rate (kg/min) Error (%)
5.17 -0.010
Micro motion mass 1.034 0.013
flow sensor
(Emerson) 2.585 0.058
5.17 -0.010
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