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Proposal for amendments to Documents

ECE-TRANS-WP29-GRPE-2012-07
and
ECE-TRANS-WP29-GRPE-2012-06

The text reproduced below was prepared by the Chair of the informal group on Gaseous
Fuelled Vehicles (GFV) to correct a measurement error contained in docs. ECE-TRANS-
WP29-GRPE-2012-06 (R83) and ECE-TRANS-WP29-GRPE-2012-07 (R.115) when
weighing method and G25 reference fuel are used. The modifications to the original English
text are marked in bold for new or strikethrough for deleted characters.



|. Proposal

Annex 6A of doc. ECE-TRANS-WP29-GRPE-2012-07 Paragraph 2., amend to read:
2. Calculation of the LPG energy ratio

The fuel consumption value shall be calculated from the emissions of hydrocarbons, carbon
monoxide, and carbon dioxide determined from the measurement results assuming that only
LPG is burned during the test.

The LPG ratio of the energy consumed in the cycle is then determined as follows:
GLPG = MLPG * 100@/(FCmean*dist*d) *100%

Where:

Grpc: the LPG energy ratio (%0);

M\ pc: the LPG mass consumed during the cycle (kg);

FCrean: the mean fuel consumption (1/100km) calculated in accordance with paragraph
6.1.2.4.3.2;

dist: distance travelled during the cycle (km);

d: density d=0.538kg/liter."

Annex 6B of doc. ECE-TRANS-WP29-GRPE-2012-07 Paragraph 2., amend to read:

2. Calculation of the CNG energy ratio

The fuel consumption value shall be calculated from the emissions of hydrocarbons, carbon
monoxide, and carbon dioxide determined from the measurement results assuming that only
CNG is burned during the test.

The CNG ratio of the energy consumed in the cycle is then determined as follows:

GCNG = MCNGm*lo()@/(FCmean*dist*d)i].'g'g%

Where:
Gene: the CNG energy ratio (%0);
Mcne: the CNG mass consumed during the cycle (kg);
FCmean: the mean fuel consumption (m®100km) calculated in accordance with paragraph
6.2.2.4.3.2.;
dist: distance travelled during the cycle (km);
d: density d=0.654kg/m*
cf: correction factor, assuming the following values:
cf=1 in case of G, reference fuel
cf=0.78 in case of G,s reference fuel




Annex 12 Appendix 1 of doc. ECE-TRANS-WP29-GRPE-2012-06 Paragraph 2., amend to
read:

2. Calculation of the LPG energy ratio

The fuel consumption value shall be calculated from the emissions of hydrocarbons, carbon
monoxide, and carbon dioxide determined from the measurement results assuming that only
LPG is burned during the test.

The LPG ratio of the energy consumed in the cycle is then determined as follows:

Glpc=M Lp@*lOO@/(FCnorm*diSt*d)
Where:

Gvpc: the LPG energy ratio (%0);

M\ pc: the LPG mass consumed during the cycle (kg);

FCrorm: the fuel consumption_(1/100km) calculated in accordance with Paragraph 1.4.3., letter
(b), of Annex 6 to Regulation No. 101. If applicable, the correction factor c¢f in the equation
used to determine FCnorm_shall be calculated using the H/C ratio of the gaseous fuel,

dist: distance travelled during the cycle (km);

d: density d = 0.538kg/liter."

Annex 12 Appendix 2 of doc. ECE-TRANS-WP29-GRPE-2012-06 Paragraph 2., amend to
read:

2. Calculation of the CNG energy ratio

The fuel consumption value shall be calculated from the emissions of hydrocarbons, carbon
monoxide, and carbon dioxide determined from the measurement results assuming that only
CNG is burned during the test.

The CNG ratio of the energy consumed in the cycle is then determined as follows:

Geng = MCNG*if*].OO@/(FCnorm*diSt*d)

Where:
Gcene: the CNG energy ratio (%0);
Mcne: the CNG mass consumed during the cycle (kg);
FCrom: the fuel consumption_(m%100km) calculated in accordance with Paragraph 1.4.3.,
letter (c), of Annex 6 to Regulation No. 101;
dist: distance travelled during the cycle (km);
d: density d = 0.654kg/m?
cf: correction factor, assuming the following values:
cf=1 in case of G,q reference fuel
cf=0.78 in case of G5 reference fuel




I1. Justification

Documents ECE-TRANS-WP29-GRPE-2012-07 (referring to R115) and ECE-TRANS-WP29-
GRPE-2012-06 (referring to R83) introduce the calculation of NG/biomethane energy ratio
during a type | cycle by weighing the NG/biomethane mass consumed. The formulas
introduced respectively in Annex 6B (ECE-TRANS-WP29-GRPE-2012-07) and Annex 12 -
Appendix 2 (ECE-TRANS-WP29-GRPE-2012-06) are affected by an error when Gys reference
fuel is used. The error is due to the presence of inert gas (N;) in the Gys reference fuel,
varying from 12 to 16% in molar fraction units.

This proposal describes a modification to previous formulas in order to take into account the
presence of inert gas and providing the correct energy ratio. When G5 reference fuel is used,
its composition is known and the mass of inert gas in it can be calculated.

R83 fixes the allowed ranges for both CH, molar fraction and N, molar fraction in Gs
reference fuel. If we assume xcus the molar fraction of CH,4 and xy2 the molar fraction of Ny,
we have:

XcH4 = NcHa / NTtoT (fOI' (325.’ 0.84 <xchHa < 088)
XN2 = Nn2 / NtoT (for G25.' 0.12 <xn2 < 016)
where:

Ncha IS the number of moles of CH4
N2 is the number of moles of N,
Ntot IS the total number of moles

Since the mass of CH4 and N, expressed in grams can be calculated as follows:
McHa = NcHa * PMcha

M2 = NNz * PM2

where:

PMchj4 is the molar mass of CH; = 16.042 g/mol

PMjyz is the molar mass of N, = 28.02 g/mol

Combining previous equations:
McHa = XcHa * Ntor™ PMchs
M2 = Xn2 * Nrot * PMn2

The weighing process will measure the total mass of G25 mror:
MroT = McH4 + M2
Mrot = Ntot * (XcHa * PMcha + Xn2 * PM2)

but for the calculation of the energy ratio only the mass of CH,4 should be used. Thus the
weighing process will overestimate the mass by a factor:

Mot / Mcra = (XcHa * PMcha + Xn2 * PMn2) / (Xcha * PMcha)

or vice versa the measured mass must be reduced by a factor:

cf = mcha / Mror = (Xcha * PMcha) / (Xcha * PMcha + Xn2 * PMyp)

According to the allowed range for N, content, this correction factor will also vary:
- from 0.75, in case of minimum quantity of CH, (0.84) and maximum quantity of N, (0.16),
- t0 0.8, in case of maximum quantity of CH,4 (0.88) and minimum quantity of N, (0.12)

Thus a mean value of 0.78 can be adopted for G5 reference fuel.






