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Natural gas — Calculation of methane number

1 Scope

MN

If the difference of MN
method to determine MN

MN
MON

2 Terms and de initions

2.1
methane number
MN

2.2
motor octane number
MON

conditions

3 Calculation methods of methane number

3.1 GRI methods

) to 
MON MON

.

3.1.1 Linear coef icient relation

MON = x x x x x137 78 29 948 18 193 167 062 181 233 261 2 3 4 5, , , , ,+ − − + +     ,,994 6x  (1)

where
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number 1 2 3 4 5 6

component CH4 C2H C3H8 C4H10 CO2 N2

3.1.2 Hydrogen/carbon ratio relation

MON R R R= − + − +406 14 508 04 173 55 20 17
2 3

, , , ,        (2)

where

R

3.1.3 Correlation between MON and MN

MN MON
 (3)

MON MN
 (4)

3.2 AVL method

4 Express calculated MN

4.1 Mole fraction

MN
MON MN
report.

MN

2.

According to Reference [1 MN
MN

MN
reduction in the knock-limited bmep.

If the difference between the two MN MNs 
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Annex A 
 

 
GRI original composition data of gas fuels for octane test

Table A.1 — GRI original composition data of gas fuels for octane test

Blend 
%

Metane 
%

Ethane 
%

Propane 
%

Butane 
%

CO2 
%

Nitrogen 
%

H/C 
%

1 100 - - - - -

2

3

4

-

7 -

8 -

9 - - - -

10 - - - -

11 - - - -

12

From John Kubesh[2].

Table A.2 — The concentration limitation of each component for octane test of GRI

No. Component Limitation, mole fraction 
%

1

2

3

4

CO2

Nitrogen
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The calculated MNs of some typical natural gas mixtures

MN
MN

.

Table B.1 — Calculated MN of 36 Euro natural gas mixtures by two GRI methods

No. Content method HC ratio method Difference (absolute)

1

2

3

4

7

8

9

10

11

12

13

14

17

18

19

20

21

22

23

24

27

28

29

30

31
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No. Content method HC ratio method Difference (absolute)

32

33

34

Table B.2 — Calculated MN of 24 Chinese natural gas mixtures by two GRI methods

No. Content method HC ratio method Differences (absolute)

1

2

3

4

7

8

9

10

11

12

13

14

17

18

19

20

21

22

23

24

27

28

29

30

 

Table B.1 (continued)
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Figure B.1 — MNs from two methods

The  represents the results of 

MN

Table B.3 — Causes for MN difference is more than 6 (Euro gas)

No. of sample MN difference Causes

No.11 N2

N2

No.18 N2 2

No.29 N2

No.30 N2

No.34 O2 2 4

2

O2 2 4

Table B.4 — Causes for MN difference is more than 6 (Chinese and Tahiland’s gas)

No. of sample MN difference Causes

No. 11 N2 2

N2

No. 20 C4
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No. of sample MN difference Causes

CO2

CO2

No. 29 C4

Table B.5 — Composition of 36 Euro gas mixtures

Component 1 2 3 4 5 6

N2

CO2

C1

C2

C3

i-C4

n-C4

i-C

n-C

C

C7 0

C8 0 0

Sum 100 100 100 100 100 100

Component 7 8 9 10 11 12

N2 1

CO2 0 0 0 0

C1

C2

C3 2

i-C4

n-C4

i-C 0 0 0 0

n-C 0 0 0 0 0 0

C 0 0 0 0 0

C7 0 0 0 0 0 0

C8 0 0 0 0 0 0

Sum 100 100 100 100 100 100

Component 13 14 15 16 17 18

N2

CO2 0 0

C1 88

C2 9

C3 4

i-C4 1

n-C4 1

 

Table B.4 (continued)
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i-C 0

i-C 0

n-C 0 0 0

C 0 0

C7 0 0 0 0 0 0

C8 0 0 0 0 0 0

Sum 100 100 100 100 100 100

No. 19 20 21 22 23 24

N2

CO2 0

C1

C2

C3

i-C4

n-C4 0

i-C 0

n-C 0

C 0

C7 0 0 0 0 0 0

C8 0 0 0 0 0 0

Sum 100 100 100 100 100 100

No. 25 26 27 28 29 30

N2

CO2 0

C1

C2

C3

i-C4

n-C4

i-C 0 0

n-C 0 0

C 0 0 0

C7 0 0 0 0 0 0

C8 0 0 0 0 0 0

Sum 100 100 100 100 100

No. 31 32 33 34 35 36

N2

CO2

C1

C2

C3

i-C4 0 0 0

 

Table B.5 (continued)
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n-C4

i-C 0 0 0 0

n-C

C 0 0

C7 0 0 0 0 0 0

C8 0 0 0 0 0 0

O2 0 0 0

Sum 100 100

Table B.6 — Composition of 30 Chinese and Thailand’s gas mixtures

No. 1 2 3 4 5 6

He

H2

N2

CO2

C1

C2

C3

iC4

nC4

iC

nC

C +

sum

No. 7 8 9 10 11 12

He

H2

N2

CO2

C1

C2

C3

iC4

nC4

iC

nC

C +

sum

No. 13 14 15 16 17 18

He

 

Table B.5 (continued)
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H2

N2

CO2

C1

C2

C3

iC4

nC4

iC

nC

C +

sum

No. 19 20 21 22 23 24

N2

CO2

C1

C2

C3

iC4

nC4

iC

nC

C +

sum

No. 25 26 27 28 29 30

N2

CO2

C1

C2

C3

C4+

Sum

 

Table B.6 (continued)
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