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Analysis on Reference Condition for Natural Gas Conversions
Including Wobbe Index and Superior Calorific Value Calculations
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As the gas is compressible, thus its calorific value and Wobbe Index are computed by the reference conditions.
At present, countries around the world use different reference conditions to calculate calorific value and Wobbe
index of natural gas. Such as Europe and the United States which are like to define 15°C or 60°F as reference
temperature, while China's national standard specifies reference temperature of 20°C. So there are differences
between each other, which will lead the trade of natural gas between China and these countries appearing some
problems. On the other hand, in China some domestic gas practitioners are not very clear about the concept
of reference conditions, and don't realize the calculation of natural gas calorific value and Wobbe index must
under certain temperature and pressure. Therefore, this paper systemically analyzes the theory of conversion
including wobbe index and superior calorific value calculation on different reference conditions and concludes
the conversion factor of different reference conditions and different units for natural gas wobbe index and
superior calorific value calculation. By these conclusions, it is conducive to more effective on natural gas trade
and gas quality management in China, as well as possible to ensure that the gas sources which enter into the
city gas network will be interchangeable with each other without incurring the high cost of conversion and other
issues.
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HA 0C 101.325kPa 0% 101.325kPa
TRIH T 15C 101.325kPa 0%C 101.325kPa
B W 25°C 101.325kPa 20/0°C 101.325kPa
YN 15°C 101.325kPa 15°C 101.325kPa
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14 | gmms - A7



KiFRE - RASBRENESBRES L EHRE R

PRE HH T A R B AR,
PRARAY T AR BB IE

RISt BAR SR AT

N 2

an(tz’pz):l_liz/\/f'.\/bij (2)
J=1

A

X HLAN R AR

Jb; Ctyop,) ——HNAREBEHES A0
JNE FR A SRR £

Zo (1o, po) — TR RS A
TR ESE R

BRBES LU 45 . 8 e B BRBHIR Be B A L B e,
MESIpio RS AL H5H0E MRREHRBERT
AT IR B o Al p, e —MEH IR S LU IR Bt
K 25, 20°C. 15°CK0C; HHMiHRES HiRE
i 20°C . 15CHROC; BRFMIT RS RS —Bh
101.325kPa,

e r-E | R NiEF L I E (S F L O N D O B 0
AR R BB AR VBHEA RIS LA T 145
KRBT/, FENRRRS] M, 84t SR
R R . AR R A AN A 2 LA
T REAROC R TS

3 WEbr

3.1 EESIK
X} 25 5 BE IR ALy AR A S 0y, FRIR SR

A Srpy o TR AR 7 p st ) BRAR AR R 2 B[

THRART

)

)

Hlt, V (b, po) |=HO (1)x (3)

it':'j

Hty, V (1, py) —BAHIR & SRR i VE

HO (1) —BAEIR A SRR R A 5

R— IR AR H AL

T4 (T,= 1,+273.15)

P T F AR B R o E A BUE AN 32 7 B
I, FEFASAE R TIPS L Jip, S HIE K,
HIA Sk LS E JR f #AVIE 5 BRARL EE 7R o SR A 4530,
iy, MU (3) ATUEH, SRS R p AL
B, AR AR A S AR B R R BB BT L

SRR S AR . B IRRES il
JEAMET, BRAREE K BB C R INFR2PR
AR EIFRE AR

N

M.

do:z;‘ X_/ o M:,v,
]:

Xf s M——415 AR R i
M,,—— =SB/ (28.9626kg/mol ) .

(4)

R2 AEBESIEEEBERSHRERE R

25 25 25 20 20 15
RIS LLIRET

20 15 0 15 0 0

EEEREH

1.0005 | 1.0010 | 1.0026 | 1.0015 | 1.0020 | 1.0016
ERE R

MR EEAEOTREAK:

HOlt, V (t, pa) ]
Jd°
Ak, WIEX (3) - (5) , MNFAEHTRIH

HURR, MBI R Ip, A BT, FRAHASRAE 4L

Wot, V (t, p) IREREE/REGHRERIEL, 5

HRIHES RE T, B
Wo[tl,V(tz,pz)]ch (6)
AT (6) R4 H B FHAR EE /R S HE A TR

IRBEIR S R E, PTLITEARE], MEJIRFF1Atm

AR, RIRIZ IR AT A BRAR AR R s B N

LRI R, FITRS,

3.2 EXXY
FHAR AR B S AR ) DX T T ™A%

RS T BpV=nRT, T/FMIFFATEEN, KL,

R HSCS MR AE AR TR B SR B AR R

A, LEE AR R, T SRR RS T IEE

— Je 38 Ao o FH L S AR B R I Zmixo R B IE . BT

SEEBEIVE ., HE . EAEOTEAL T

_H, V (6, p) ]

Wo[tlav(fz,}?z)]= (5)

eV e P B ) (7)
d (1, p) oo - 2o {2 P2) "
’ Zmix (tZ’pQ)
Hy,V (t29p2)]
W[fl, Vv (t2’p2)]:—
Jd Ctypy) (9)

2012/07 #4498 | 15



®3 FESILREFHTEESEERS

MEFLEAEHE RE (EF125101.325kPa)

N RS AAREAMERNEEY (MIm?)

(t/tz) 25/20 25/15 25/0 20/20 20/15 20/0 15/15 15/0 0/0

25/20 1.0000 0.9829 0.9318 0.9995 0.9825 0.9313 0.9820 0.9308 0.9294

25/15 1.0174 1.0000 0.9479 1.0168 0.9995 0.9475 0.9990 0.9470 0.9455
25/0 1.0732 1.0549 1.0000 1.0727 1.0544 0.9995 1.0539 0.9990 0.9974

20/20 1.0005 0.9834 0.9322 1.0000 0.9829 0.9318 0.9815 0.9304 0.9299

20/15 1.0179 1.0005 0.9484 1.0174 1.0000 0.9479 0.9985 0.9465 0.9461
20/0 1.0738 1.0554 1.0005 1.0732 1.0549 1.0000 1.0533 0.9985 0.9980
15/15 1.0184 1.0010 0.9489 1.0189 1.0015 0.9494 1.0000 0.9479 0.9464
15/0 1.0743 1.0560 1.0010 1.0748 1.0565 1.0015 1.0549 1.0000 0.9984
0/0 1.0760 1.0577 1.0026 1.0754 1.0570 1.0020 1.0566 1.0016 1.0000
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CH, 0.0490 0.0447 0.0436

C2He 0.1000 0.0922 0.0894

CsH 0.1453 0.1338 0.1288

n—CiHuo 0.2069 0.1871 0.1783

N 0.2049 0.1789 0.1703

n—CsHu 0.2864 02510 0.2345

o 0.2510 0.2280 0.2168

Co 0.3286 0.2950 0.2846

co 0.0265 0.0224 0.0200

H, ~0.0040 ~0.0048 ~0.0051

Co, 0.0819 0.0748 0.0728

He 0.0006 0.0002 0.0000

N 0.0224 0.0173 0.0173
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MJ/m? kWh/m3 Btu/scf
MJ/m? 1.00
kWh/m? 0.28 1.00
Biu/scf 24.92 89.70 1.00
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Natural gas—Standard reference conditions [S]. 2007; 12:
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6976:2005 Natural gas — Calculation of calorific values,
density, relative density and Wobbe index from composition
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4 Individual Thermal Solutions with Boldness & Care.
Conversion US + UK + METRIC - SI units for thermal

engineers [S]
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%7 REIBEAETES LR AORERY (EN5101.325kPa)

MJ/m3 kWh/m? Btu/scf
REER (ti/t2)
25/0 20/20 15/15 0/0 25/0 15/15 0/0 25/0 15/15 0/0
25/0 1.0000 1.0727 1.0539 0.9974 3.6000 3.7939 3.5907 0.0401 0.0423 0.0400
\ 20/20 0.9322 1.0000 0.9815 0.9299 3.3561 3.5333 3.3477 0.0374 0.0394 0.0373
M 15/15 0.9489 1.0189 1.0000 0.9464 3.4160 3.6000 3.4071 0.0381 0.0401 0.0380
0/0 1.0026 1.0754 1.0566 1.0000 3.6094 3.8038 3.6000 0.0402 0.0424 0.0401
25/0 0.2778 0.2980 0.2927 0.2771 1.0000 1.0539 0.9974 0.0111 0.0117 0.0111
kWh/m? 15/15 0.2636 0.2830 0.2778 0.2629 0.9489 1.0000 0.9464 0.0106 0.0111 0.0106
0/0 0.2785 0.2987 0.2935 0.2778 1.0026 1.0566 1.0000 0.0112 0.0118 0.0111
25/0 249176 26.7287 26.2597 24.8530 89.7035 94.5351 89.4709 1.0000 1.0539 0.9974
Biu/scf 15/15 23.6441 25.3880 249176 23.5828 85.1189 89.7035 84.8981 0.9489 1.0000 0.9464
0/0 24.9824 26.7956 26.3281 249176 89.9368 94.7810 89.7035 1.0026 1.0566 1.0000
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