Annex 12
GRANTING OF AN ECE TYPE APPROVAL FOR A VEHICLE

FUELLED BY LPG OR NATURAL GAS (NG)

1.
INTRODUCTION

This annex describes the special requirements that apply in the case of an approval of a vehicle that runs on LPG or natural gas (NG), or that can run either on unleaded or LPG or natural gas, in so far as the testing on LPG or natural gas is concerned.

In the case of LPG and natural gas there is on the market a large variation in fuel composition, requiring the fuelling system to adapt its fuelling rates to these compositions.  To demonstrate this capability, the vehicle has to be tested in the test Type I on two extreme reference fuels and demonstrate the self-adaptability of the fuelling system.  Whenever the self adaptability of a fuelling system has been demonstrated on a vehicle, such a vehicle may be considered as a parent of a family.  Vehicles that comply with the requirements of members of that family, if fitted with the same fuelling system, need to be tested on only one fuel.

2.
DEFINITIONS

For the purpose of this annex:

2.1.
A "parent vehicle" means a vehicle that is selected to act as the vehicle on which the self-adaptability of a fuelling system is going to be demonstrated, and to which the members of a family refer.  It is possible to have more than one parent vehicle in a family.

2.2.
Member of the family

2.2.1.
A "member of the family" is a vehicle that shares the following essential characteristics with its parent(s):

(a)
It is produced by the same manufacturer;

(b)
It is subject to the same emission limits;

(c)
If the gas fuelling system has a central metering for the whole engine:

It has a certified power output between 0.7 and 1.15 times that of the parent vehicle.

If the gas fuelling system has an individual metering per cylinder:

It has a certified power output per cylinder between 0.7 and 1.15 times that of the parent vehicle.

(d)
If fitted with a catalyst, it has the same type of catalyst i.e. three way, oxidation, de-NOx.

(e)
It has a gas fuelling system (including the pressure regulator) from the same system manufacturer and of the same type: induction, vapour injection (single point, multipoint), liquid injection (single point, multipoint).

(f)
This gas fuelling system is controlled by an ECU of the same type and technical specification, containing the same software principles and control strategy.

2.2.2.
With regard to requirement (c):  in the case where a demonstration shows two gas-fuelled vehicles could be members of the same family with the exception of their certified power output, respectively P1 and P2 (P1 < P2), and both are tested as if were parent vehicles the family relation will be considered valid for any vehicle with a certified power output between 0.7 P1 and 1.15 P2.

3.
GRANTING OF A TYPE APPROVAL

Type approval is granted subject to the following requirements:

3.1.
Exhaust emissions approval of a parent vehicle

The parent vehicle should demonstrate its capability to adapt to any fuel composition that may occur across the market.  In the case of LPG there are variations in C3/C4 composition.  In the case of natural gas there are generally two types of fuel, high calorific fuel (H-gas) and low calorific fuel (L-gas), but with a significant spread within both ranges; they differ significantly in Wobbe index.  These variations are reflected in the reference fuels.

3.1.1.
The parent vehicle(s) shall be tested in the test Type I on the two extreme reference fuels of Annex 10a.

3.1.1.1.
If the transition from one fuel to another is in practice aided through the use of a switch, this switch shall not be used during type approval.  In such a case on the manufacturer's request and with the agreement of the technical service the pre-conditioning cycle referred to in paragraph 5.3.1. of Annex 4 may be extended.

3.1.2.
The vehicle(s) is (are) considered to conform if, with both reference fuels, the vehicle complies with the emission limits.

3.1.3.
The ratio of emission results "r" should be determined for each pollutant as shown below:

	Type(s) of fuel
	Reference fuels
	Calculation of "r"

	LPG and petrol

(Approval B)
	Fuel A
	[image: image1.png]





	or LPG only

(Approval D)
	Fuel B
	

	NG and petrol

(Approval B)
	Fuel G 20
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	or NG only

(Approval D)
	Fuel G 25
	


3.2.
Exhaust emissions approval of a member of the family:

For a member of the family a test Type I shall be performed with one reference fuel.  This reference fuel may be either reference fuel.  The vehicle is considered to comply if the following requirements are met:

3.2.1.
The vehicle complies with the definition of a family member as defined under paragraph 2.2. above.

3.2.2.
If the test fuel is reference fuel A for LPG or G20 for NG, the emission result shall be multiplied by the relevant factor "r" if r > 1;  if r < 1, no correction is needed.

If the test fuel is reference fuel B for LPG or G25 for NG, the emission result shall be divided by the relevant factor "r" if r < 1;  if r > 1, no correction is needed.

3.2.3.
The vehicle shall comply with the emission limits valid for the relevant category for both measured and calculated emissions.

3.2.4.
If repeated tests are made on the same engine the results on reference fuel G20, or A, and those on reference fuel G25, or B, shall first be averaged; the "r" factor shall then be calculated from these averaged results.

4.
GENERAL CONDITIONS

4.1.
Tests for conformity of production may be performed with a commercial fuel of which the C3/C4 ratio lies between those of the reference fuels in the case of LPG, or of which the Wobbe index lies between those of the extreme reference fuels in the case of NG.  In that case a fuel analysis needs to be present.

