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This standard, originally published in 1973, has been
revised and prepared under the direction of the Gas
Standards Committee, primarily to take account of the
publication of the BSI—CEN standard BS 5386 : Part 1
[EN 26] and other Parts of BS 6386. It includes the test
gases and appliance classification schemes described in
those standards. However, since there are a number of
British Standards for gas appliances that refer to the test
gases and appliance classification scheme described in the
1973 edition of this standard, and those standards are
likely to remain in force for some considerable time, this
information has been retained in this revision,
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Another departure from established practice is the
introduction of net calorific values in addition to the

previously quoted gross values. This change is a consequence

of European harmonization.

Although 1st family gases are no longer generally distributed

in the United Kingdom, the 1st family test gases have been
retained in this standard in order to assist manufacturers
exporting appliances to countries that still distribute such
gases.

Compliance with a British Standard does not of itself
confer immunity from legal obligations.
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British Standard Specification for

Test gases for gas appliances

1. Scope

This standard specifies the requirements for the composition
and characteristics of test gases suitable for the testing of
appliances designed to operate on gases of one or more of
the 1st, 2nd and 3rd gas families. The characteristics of the
test gases relate to standard reference conditions of 15 °C,
1013.256 mbar® and dry.

NOTE 1. Distributed gases of different composition, although within
the same gas family {or group) exhibit variations in combustion
characteristics which may affect some aspects of appliance perform-
arice. The test gases specified in this standard are designed to ensure

that an appliance will operate satisfactorily over the range of gas
characteristics likely to occur in practice.

NOTE 2, The conditions are the standard reference conditions
adopted by the UK gas industry. in the BSI—CEN appliance
standard BS 5386 : Part 1 [EN 26] and in other Parts of BS 5386
calorific values are quoted at 0 °C and 1013 mbar while nominal
gas flow rates to appliances are quoted at 15 °C and 1013 mbar.
Test gases for the testing of appliances designed to burn
distributed gases with Wobbe numbers outside the range
specified in clause 3 and all distributed hydrocarbon/air
mixtures are outside the scope of this standard.

Guidance is given in appendix A on the application of the
gases, full details being given in the relevant appliance
standards.

NOTE 3. The titles of the publications referred to in this standard
are listed on the inside back cover.

’

2. Definitions

For the purposes of this British Standard, the definitions
given in BS 1179, BS 3156 and BS 4250 apply together
with the following.

2.1 reference test gas. A gas which corresponds closely to
the gas most usually distributed and for which the appliance
is specifically designed.

2.2 limit test gases. Gases that exhibit, to the extent likely
to occur in practice, one or more of the characteristics that
adversely affect appliance performance.

3. Gas family classification
3.1 General. Gases are classified, according to the value of
their Wobbe number, into three families.

3.2 1st family. This family of gases has a Wobbe number
between: .

22.7 MJ/m? and 29.8 MJ/m® (gross)

20.4 MJ/m® and 27.2 MJ/m® {net)

NOTE. In the BSI—CEN standard BS 6386 : Part 1 [EN 26] and in
other Parts of BS 5386, the 1st family is subdivided into ‘group a’
representing manufactured (town) gases and ‘group b’ representing
coke oven gases. These groups are not defined in terms of their

* 1 mbar = 102 N/m? = 100 Pa.

Wobbe number but by the characteristics of the test-gases concerned.
In British Standards, e.g. BS 5258, 1st family gases are subdivided
into groups G4 and Gb according to the system that was in use in
the United Kingdom prior to conversion to natural gas.

3.3 2nd family. This family of gases has a Wobbe number
between:

39.2 MJ/m® and 55.0 MJ/m? (gross)
35.2 MJ/m® and 49.7 MJ/m? (net)
The-2nd family contains the following two groups:
{a) group H with Wobbe number between:
45.6 MJ/m? and 55.0 MJ/m? (gross)
41.1 MJ/m? and 49.7 MJ/m? (net)
(b} group L with Wobbe number between:
39.2 MJ/m® and 44.8 MJ/m® (gross)
35.2 MJ/m? and 40.6 MJ/m?® (net)

3.4 3rd family. This family of gases consists of liquefied
petroleum gases with a Wobbe number between:

73.4 MJ/m® and 87.6 MJ/m® (gross)
68.3 MJd/m3 and 80.9 MJ/m?3 {net)

NOTE. Two distinct types of 3rd family gas are distributed in this
country, These are described in BS 4250 as commercial propane
[Wobbe number approximately 77.6 MJ/m? (gross)] and commercial
butane [Wobbe number approximately 856.8 MJ/m?® (gross)].

4. Test gases

4.1 Characteristics of test gases. The nominal composition
and characteristics of the test gases shall be as given in
table 1.

NOTE, The values given in table 1 differ numerically from those
given in BS 5386 : Parts 1 and 3 partly because of the difference in
reference conditions and partly because of small differences in the
basic data used to calculate the characteristics of the mixtures.

The values in this table are derived from data given in the Institution
of Gas Engineers’ publication, IGE/TM/1, Those in BS 5386 : Parts
1 and 3 are derived from an earlier report of the International Gas
Union, Committee on Utilization of Gas IGU/E-70.

4.2 Purity of gases

4.2.1 1st and 2nd family gases. The purity of the
component gases used in the preparation of the test gases
shall be as given in table 2. The test gases specified in 4.1
shall be prepared as closely as possible to the compositions
given in table 1 but the impurities in the basic gases and
small mixing errors will usually lead to the composition and
properties of the test gases differing slightly from the
tabulated values.

NOTE. Provided that the calorific value and Wobbe number are
within + 1 % of the specified values, there should be no significant

effect on appliance performance. Simpler gas mixtures suitable for
certain test purposes are described in appendix B.
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Table 1. Characteristics of the test gases (at 15 °C, 1013.25 mbar and dry)

Family

Designation

Composition

New old

v :
(nominat)

Wobbe no.
{net)

Net
calorific
value

Wobbe no.
(gross)

Gross
calorific
value

MJ/m?

MJ/m?

MJ/m?

MJ/m?

Relative
density
{air = 1}

1st family
Group a

G110

50 % H,
26 % CH,
24% N,

21.77

13.96

24.76

16.87

0411

G112

59% H,
17 % CH,
24%N,

19.49

11.81

2237

13.56

0.367

Group b

G120

47 % H,
32 % CH,
20%N,

2441

16.69

27.65

17.78

0413

Group G4

TGA (4)

480% H,
13.7 % CH,
13.7 % C, H,
246 % N,

24,92

17.28

7.1

19.22

0.481

TGB (4)

46.8 % H,

326 % CH,

16.0 % CO
5.7 % CO,

26.44

17.64

29.59

19.74

0.445

TGC (4}

45.4 % H,
8.7 % CH,
135% C,H,
19.4%N,
13.0% CO

23.14

16.76

25.47

18.46

0.525

TGD (4)

33.0%H,

27.4% CH,
9.2%C,H,

304 % N,

.23.92

17.88

26.59

19.87

0.659

Group G5

TGA (5)

49.7% H,

16,1 % CH,
9.0 % C,H,

26.2% H,

22.65

15.29

25.27

1743

0.459

. | TGeC(5)

498%H,
10.6 % CH,
8.2%C,H,
137 %N,
17.8% CO

2231

16.41

24,68

17.05

0477

2nd family
Group H

G20 NGA

100 % CH,

4567

34.02

60.73

37.78

0.656

G21 NGB

87% CH,
13 % C, H,

49,63

41.05

54.79

45.32

0.684

G22 NGC

66 % CH,
35% H,

4141

25.69

46.41

28,79

0.385

NGD

92.5 % CH,
75%N,

4112

3147

4567

34,95

0.686

- Group L

86 % CH,
14% N,

37.38

29,26

41.62

3249

0612

G 26 -

80 % CH,
7% C, H,
13%N,

40.54

33.38

44.85

36.93

0.678

G27 -

82% CH,
18%N,

36.17

27.90

39.06

30.98

0.629

3rd family

G30 LPGA*

100 % C, Hy,

80.76

11646

87.61

126.20

2.080

G33t | LPGB

50 % C, H,
50 % C, Hq

69.45

85.44

74.89

92.13

1.614

G31 LPGC

100 % C, H,

70.74

88.13

76.89

95.79

1.662

G32 LPGE

100 % Cy H,

68.13

82.76

72.84

88.48

1.475

2

*A typica! LPGA consists of 76 % n-butane and 26 % isobutane and the figures correspond to a gas of this composition.
+G 33 is not & CEN designated number but has been allocated for convenience.
+The values quoted are nominal. See 4.2,1 and 4.2.2 for the limits of the constituents.
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