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This paper presents the vehicle emission measurement data collected within the Artemis project concerning only passenger cars and light duty vehicles. These data come from measurements made within the project Artemis itself, but also from other databases and measurement campaigns available in Europe. These databases are either the database from the previous European research project MEET, but also databases from national or European projects (Handbook, Particulates) and from different laboratories in Europe (TNO, INRETS, TRL).

Ce document présente les données de mesure d'émission des véhicules (seulement les véhicules particuliers et petits véhicules utilitaires) collectées dans le cadre du projet Artemis. Ces données sont issues de mesures réalisées dans le cadre du projet Artemis luimême, mais aussi issues d'autre base de données et de campagne de mesures disponible en europe. Ces bases de données sont soit la base de données du précédent projet de recherche européens MEET, mais aussi les bases de données issues de projets nationaux ou européens (Handbook, Particulates) et de différents laboratoires en Europe (TNO, INRETS, TRL). 
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Introduction

The Artemis (Assessment and Reliability of Transport Emission Models and Inventory Systems) study is aiming at developing a harmonised emission model for road, rail, air and ship transport to provide consistent emission estimates at the national, international and regional level.

The workpackage 300 entitled "Improved methodology for emission factor building and application to passenger cars and light duty vehicles" is aiming at improving the exhaust emission factors for the passenger cars and light duty vehicles, by investigating the accuracy of the emission measurements, by enlarging the emission factor data base especially for nonregulated pollutants, recent passenger cars and light duty vehicles, and by building emission factors according to the different purposes of Artemis. This paper presents the vehicle emission measurement data collected within the Artemis project concerning only passenger cars and light duty vehicles. These data come from measurements made within the project Artemis itself, but also from other databases and measurement campaigns available in Europe. These databases are either the database from the previous European research project MEET, but also databases from national or European projects (Handbook, Particulates) and from different laboratories in Europe (TNO, INRETS).

The Artemis database is aimed at collecting all emission measurements made in Europe for passenger cars (PC) and light duty vehicles (LDV) for a driving cycle. Such data can be derivated from measurements on a vehicle bench or on the road, but always after integration on a time period, so-called driving cycle or sub cycle. Nevertheless the present state of the database allows the Artemis partners to use the same data for derivating the different PC and LDV emission factors, according to different parameters, as used in the Artemis emission model.

Design of the database

We present here a short presentation of the design of the database, detailed in Klunj et al. (2005) 1 .

The design of the database is linked to the way how an emission factor is measured: an emission factor comes from the exhaust emission of a vehicle which followed a driving cycle on a dynamoter bench.

So to explain an emission factor we have to know the vehicle characteristics and the test characteristics (i.e. the driving cycle characteristics and the roller bench characteristics). In each table, some parameters are compulsatory. 

ID-VEHICULE

Data collected

The data were collected between January 2002 and December 2004 from different laboratories in Europe and especially the Artemis 300 partners.

The first of December 2004, date on which it was decided to close the database for the Artemis work, the data of all Artemis partners except Renault were collected. The database contains also the data from others laboratories and others databases. The next paragraphs will describe the data which are in the database and will give some simple statistics.

Number of vehicles

The Table 1 andthe The cycle types were defined as:

• Artificial cycle (incl. ECE): all cycles with constant speed or artificial acceleration or oscillation.

• Representative cycle:

o Single cycle: cyle which do not belong to a coherent set of cycles.

o Coherent set of cycles: A set of cycles in a family covering all traffic situations.

• Transition (start, pre, post, transition): all the start, pre, post and transition parts of a driving cycle.

• Sum of bags (artificial): cycle which are artificially the sum of different bags or a cycle which is composed of the pure part of a cycle plus the pre and post part.

• Parametric Test (incl. Cold start): all the cycles which were used for parametric test like cold start, gearbox behaviour...

For example: the Artemis cycle family and Artemis sub-cycle family is composed as (see Table 8):

• Artificial cycle (incl. ECE): theses cycles do not belong to such of type.

• Representative cycle:

o Single cycle: theses cycles do not belong to such of type.

o Coherent set of cycles: the Table 8 shows that there are 6 cycles and 18 subcycles with two of them which counted twice (it explains the 16 sub-cycles in Table 7).

• Transition (start, pre, post, transition): the Table 8 shows that there are 7 cycles with two of them which counted twice (it explains the 5 cycles in Table 7).

• Sum of bags (artificial): the Table 8 shows that there are 4 cycles.

• Parametric Test (incl. Cold start): theses cycles do not belong to such of type.

Number of tests

A test is defined as measurements make on a vehicle bench or on the road, after integration on a time period (so-called driving cycle or sub cycle).

The next table shows the 31 479 tests which are in the database. 

Cycle type Representative cycle

Number of pollutants

The pollutants table contains 446 pollutants. There are the 6 regulated pollutants but also 398 unregulated pollutants.

Number of regulated pollutants

There 6 regulated pollutants are CO, CO 2 , fuel consumption (FC), total hydrocarbon (HC), NOx and particulates measured in mass (PMm).

Number of unregulated pollutants

The pollutants table contains the names of 440 unregulated pollutants but 42 are duplicated names (i.e. the names are linked to other denomination of the pollutant: for instance NH 3 is also called ammonia). The Table 11 
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Table 1 :

 1 Table 2 show the number of vehicles per project, per laboratory, per emission standard and per fuel type. Number of vehicles in the database per emission standard and per fuel type

	Emission				Fuel type	
	Standard	Biodiesel	CNG diesel gasoline LPG Total
	pre-EURO-1				231	901		1132
	EURO-1				68	1227	7	1302
	EURO-2				64	169	3	236
	EURO-3	2		1	54	100	2	159
	EURO-4			1	2	15		18
	Total	2		2	419	2412	12	2847
	Emission			Fuel type	
	Standard	biodiesel CNG diesel gasoline Total
	pre-EURO-1			2	7	9
	EURO-1			4	7	11
	EURO-2			30	32	62
	EURO-3	2	1	16	42	61
	EURO-4		1		9	10
	Total		2	2	52	97	153

Table 2 :

 2 Number of vehicles in the database per emission standard and per fuel type measured within the Artemis projectThe next tables present some statistics on the vehicles.

	Emission	Fuel	Min.	Average	Max.
	Standard	type	mileage	mileage	mileage
	diesel pre-EURO-1 gasoline	2684 61	52216 33940	300883 300000
		diesel	3000	67559	295141
	EURO-1	gasoline	1258	25789	223800
		LPG	18477	69589	159327
		diesel	3000	51421	186820
	EURO-2	gasoline	3000	39988	107380
		LPG	10861	20703	25624
		biodiesel 24800	51100	77400
		CNG	24500	24500	24500
	EURO-3	diesel	30	25222	137895
		gasoline	50	27678	88428
		LPG	7598	46890	86181
		CNG	30200	30200	30200
	EURO-4	diesel	24561	34458	44355
		gasoline	15	22460	134000
	Total		15	33099	300883

Table 3 :

 3 Mileage (km) statistics per emission standard and per fuel type

		Emission	Fuel	Min.	Average	Max.
		Standard	type	empty mass	empty mass	empty mass
		diesel pre-EURO-1 gasoline	750 600	1313 1026	2750 1825
			diesel	735	1368	2870
		EURO-1	gasoline	640	1215	2040
			LPG	989	1206	1450
			diesel	860	1300	1990
		EURO-2	gasoline	780	1215	1975
			LPG	1071	1117	1210
			biodiesel	940	1165	1390
			CNG	1490	1490	1490
		EURO-3	diesel	965	1350	1713
			gasoline	720	1181	1680
			LPG	1200	1450	1700
			CNG	1606	1606	1606
		EURO-4	diesel	1150	1250	1350
			gasoline	940	1244	1606
		Total		600	1166	2870
	Table 4:	Empty mass (kg) statistics per emission standard and per fuel type

Table 5 :

 5 Engine capacity (cm 3 ) statistics per emission standard and per fuel typeThe next table shows the number of driving cycles and sub cycles per cycle family and cycle type. The cycles' table contains 874 (sub-) cycles which are represented by 19 cycle families and 6 cycle's types.

		Emission	Fuel	Min of	Average of	Max of
		Standard	type	max power	max power	max power
		diesel pre-EURO-1 gasoline	33 20	53 57	105 160
			diesel	39	57	92
		EURO-1	gasoline	29	70	220
			LPG	66	78	125
			diesel	36	65	110
		EURO-2	gasoline	29	76	156
			LPG	66	66	66
			biodiesel	45	63	81
			CNG	76	76	76
		EURO-3	diesel	30	75	142
			gasoline	38	77	143
			LPG	77	89	101
			CNG	103	103	103
		EURO-4	diesel	60	73	85
			gasoline	48	84	123
		Total		20	65	220
	Table 6:	Maximum power (kW) statistics emission standard and per fuel type

Table 7 :

 7 Number of driving cycles in the database per cycle family and per cycle type. The number between the brackets is the number of sub cycles in the category.

	2 Vehicule Particulier Faible Motorisation: Passenger car with low power-to-mass ratio.
	3 Vehicule Particulier Forte Motorisation: Passenger car with high power-to-mass ratio.
	4 Handbook cycles from R1 to R4.
	5 Handbook cycles from S1 to S4.

6 

Inrets short cycles to study cold start.

7 

Inrets long cycles to study hot emissions. 8 Fourgons = vans 9 Fourgonnette = light vans

10 

The cycles in this family are cycles which are already known into the other family, but with a non standard use (different gearbox, different loaded…)

Table 9 :

 9 Number of tests in the database per cycle family and per cycle type. The number between brackets is the number of tests measured with sub cycles.The next table presents the 12 331 tests made within the Artemis measurement campaign.

	Cycle type
	Representative cycle

Table 10 :

 10 Number of tests in the database per cycle family and per cycle type measured within the Artemis measurement campaign. The number between the brackets is the number of tests measured with sub cycles.

Table 11 :

 11 shows the pollutant distribution. Number of unregulated pollutant per group and per family.

	group	Family	Number of pollutants
		metals	10
		nitro-PAH	68
		PAH	93
		aldehydes	18
		alkanes	77
		alkenes	51
	VOC	alkynes aromatics	9 61
		ketones	5
		ketones + aldehydes	2
		other	4
		Total	398

Table 12 :

 12 Number of emission factors (measured with a cycle) expressed in g/km for the regulated pollutant per pollutant, per cycle type and per cycle family. The numbers between brackets are the numbers of emission factors measured with the sub cycles.The next table present the number of regulated pollutants emission factors measured within Artemis measurement campaign.ConclusionThis paper presents the data collected during the Artemis project. These data come from measurements made within the Artemis project, but also the data coming from other databases available in Europe. These databases are databases from old project (MEET), from international or European projects (Handbook, Particulates) and from different laboratories in Europe (TNO, INRETS).The Artemis database is aimed at collecting all emission measurements made in Europe for passenger cars (PC) and light duty vehicles (LDV) for a driving cycle. Such data can be derivated from measurements on a vehicle bench or on the road, but always after integration on a time period, so-called driving cycle or sub cycle. Nevertheless the present state of the database allows the Artemis partners to use the same data for derivating the different PC and LDV emission factors, according to different parameters, as used in the Artemis emission model.The Artemis database should include new measurement results in the future, and will be open to research activities after the completion of the Artemis project, by February 2005. It should be increased by future emission measurement results coming from European laboratories.

		cycle type	cycle family	cycle sub-family	CO	CO2	FC computed from CO2	HC in C3H8 equivalents	HC in CH4 equivalents	NOx in NO2 equivalents	PMm
	Artificial cycle (incl. ECE)	Legislative	755 (8)	760 (8)	660 (2)	245 (8)	502	759 (6)	247
				EMPA	18	18	18	17		18	6
			Legislative	165	171	151	68	99	167	48
		Single cycle		modem	8 (12)	8 (24)	6 (18)		8 (24)	8 (24)	
				MTC	4	4	2	4		3	
	Representative Cycle	Coherent set of Cycles	Artemis Handbook	Napoli VP_Faible_Mot Artemis VP_Forte_Mot R 2.5t fourgons	24 (24) 1318 (4417) 112 (182) 40 (69) 279 31	24 (56) 1320 (4617) 112 (416) 40 (150) 324 32	18 (42) 1185 (4221) 100 (373) 40 (153) 300 32	641 (2463) 216	24 (52) 672 (2067) 107 (384) 40 (97) 107 27	24 (56) 1316 (4575) 112 (399) 40 (145) 324 32	488 53 72 32
			LDV_PVU	3.5t fourgons	14	14			14	14	14
				Commercial cars	7	9	7		9	9	
			modemHyzem	7	9	7		9	9	
			Inrets	court	516 (1234)	516 (1770)	516 (1681)	375 (450)	138 (1035)	516 (1560)	224
		Parametric	WP3142	129 (371)	129 (538)	95 (454)		129 (464)	129 (533)	8
		Test		WP321	77 (25)	77 (25)	77 (25)	77 (25)		70 (20)	37
				WP324	12 (80)	12 (80)	12	12 (80)		12 (80)	5 (8)
			Artemis	Artemis	555	561	533	448	113	561	
			LDV_PVU	Commercial cars	2	2	2		2	2	
		Transition	modemHyzem	1	1	1		1	1	
				WP321	4	4	4	4		4	
				WP324	3	3		3		3	
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