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Abstract: To determine the test gases for gas appliances of new gas group, the interrelation between gas
interchangeability, including thermal efficiency, of 13A gas appliances and present 13A test gases was
experimentally investigated. The test results show that the Wobbe indices in the case of incomplete
combustion and the flame lifting limit gas for the new gas group are respectively 2% higher than the upper
limit and 1% lower than the lower limit of the Wobbe index range. The most suitable composition of R gas
is 96 mol% of methane and 4 mol% of propane; LNG could be also used as R gas. Further, analysis results
showed that the hydrogen concentration of flash back limit gas could be lowered from 30 vol% to 23 vol%.
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Table 1 The present test gases of KSB 8101

Composition (vol %) WI
No 5| MCP
Hz CH4 C2H6 C3H8 Nz (kcal/Nm )
1 85.0 15.0 13900 | 37.7
13A
2 | 30. |55.0]| 15.0 | 15.0 13120 | 46.5
3 98.0 2.0 | 12470 | 35.6
R 89.7| 6.7 | 2.6 | 1.0 | 13400 | 36.9
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Table 2 The list of gas burning appliances for test

Item Burner type Quantity
Gas hot water boiler | Partially premixed 2
Condensing gas hot | Premixed 2
water boiler Partially premixed 2
Gas over range Partially premixed 2
Gas rice cooker Partially premixed 2

Table 3 Comparison of superior calorific value and
MCP between typical LNG and the
equivalent gas mixture

Calorific
CH| CaHs | CsHs | iCHio |nCiHio| No a\Vj}l/‘fls) McP
LNG | 909/ 6.0 | 2.1 | 04 | 04 | 0.2 | 43579 | 368
Equi.gas |93.52 630 0.18 | 43.574 | 36.8

Deviation(%) -0.01 | 0.0

CH Device )
manufacturing G_as
a gas mixture appliance

A= 2

- = O O

Efficiency Emission
measurement analyzer

system

Fig. 2 Schematic diagram of the experimental
system
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Fig. 3 Relation between test gas 13A-1, 3 and gas
interchangeability of 13A gas appliances
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Table 4 Thermal efficiency of typical condensing
boilers at points of Fig. 4

R gas Deviation ( % point)
@ T | Q@ @ 9 |®
Partially premixed| 83.2 | +0.2 | +0.2 | -0.1 | -0.7 | -1.1
Premixed 8.3 | -0.1 | -0.1 |-04|-0.1] -04

Burner type

O Partially premixed

< Premixed

Wobbe Index (MJ/Nm3)
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48
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Relative Density

Fig. 4 Test points of thermal efficiency of gas
appliances
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Table 5 Proposal for test gases of KSB 8101 on
new gas group

N Composition (mol %) WI MCP
o

H | CH | GHs | Na | (MI/m’)
54.69

1 87.0 | 13.0 57.72) 37.5
51.34

5156 | 2 | 230 66.0 | 11.0 (54.18) 4.1
48.32

3 96.5 3.5 (50.99) 353
51.97

R 96 4 (54.84) 36.5

Supplied LNG could be used as R gas

Reference temperature of combustion/volume 15/15°C(15/0 C)
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