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	Note for reader
This document provides an initial proposal/structure for adding a new optional Low Temperature (Type 6) test to GTR15.

The document is based on the text of GTR15 Amendment 5 as submitted for vote at the June 2019 session of WP.29.

The general approach is to leave the Type 1 test paragraphs of Annexes 1-8 unaltered and to indicate in the optional annex where the Type 6 test would alter those requirements. Comments are provided at the relevant points of Annexes 1-8 which have been identified as being areas of GTR15 which may need to be amended via the Optional Annex.

There will however be some Type 6 related elements which are expected to be incorporated into the current GTR15 sections. These might include a definition of a Low Temperature Family in Section 5 of the GTR and specifications for Type 6 reference fuels in Annex 3.

This document provides a very early draft of the Optional Annex, as shown at the Low Temperature Task Force meeting on 8th November 2019. It shows the principle for how amendments to the Type 1 test requirements to align with the new Type 6 will be made – but is short of much detail at this stage.

NB: the majority of this work was undertaken in July 2019 and so it will not reflect any more recent developments form the work of the Low Temp TF.

The document is therefore very much a ‘Work in Progress’ for ‘Information Only’ purposes at this stage.

Rob Gardner
13th November 2019

06-Jan-2020

[bookmark: _GoBack]Standard GTR15 text deleted to just leave the Type 6 test relevant sections





		Amendment 5 to UN GTR No. 15 (Worldwide harmonized Light vehicles Test Procedures (WLTP))
		II.		Text of the UN GTR
[bookmark: _Toc284586942][bookmark: _Toc284587040][bookmark: _Toc284587291][bookmark: _Toc289686183]		1.		Purpose
[bookmark: _Toc284586943][bookmark: _Toc284587041][bookmark: _Toc284587292][bookmark: _Toc289686184]This United Nations global technical regulation (UN GTR) aims at providing a worldwide harmonized method to determine the levels of emissions of gaseous compounds, particulate matter, particle number, CO2 emissions, fuel consumption, electric energy consumption and electric range from light-duty vehicles in a repeatable and reproducible manner designed to be representative of real-world vehicle operation. The results will provide the basis for the regulation of these vehicles within regional type approval and certification procedures.
		2.		Scope and application	Comment by Rob Gardner July 2019: Low Temp

No need to change
This UN GTR applies to vehicles of categories 1-2 and 2, both having a technically permissible maximum laden mass not exceeding 3,500 kg, and to all vehicles of category 1-1.
[bookmark: _Toc284587295][bookmark: _Toc284587044][bookmark: Definitions]		3.		Definitions
 
3.4.2.	"Auxiliary devices" means energy consuming, converting, storing or supplying non-peripheral devices or systems which are installed in the vehicle for purposes other than the propulsion of the vehicle and are therefore not considered to be part of the powertrain.

	From “Auxiliaries Sub-Group for LowTemp UN TF activities-CP-update-12dec2019”

Full automatic Thermal comfort system: means that the user is only setting the desire cabin temperature then all functions of the Thermal comfort system are automatically activated according to the installed control strategy.
Manual Thermal comfort system: means that the user is activating by himself all the functions of the Thermal comfort system.
(May be a short text to add) for Thermal comfort system partially automatic (see proposal in 1.1.x below) 
Mix mode: means an air distribution mode with airflow directed to feet and defrost outlets. It is the usual distribution mode used for winter conditions.
Outside air: means that the air used for cabin comfort is coming from outside of the car. So that no air is recirculated from interior of the car. 




[bookmark: _Toc284586946][bookmark: _Toc284587064][bookmark: _Toc284587315][bookmark: _Toc289686187]
		4.		Abbreviations
	[bookmark: _Toc284586949][bookmark: _Toc284587067][bookmark: _Toc284587318][bookmark: _Toc289686190][bookmark: _Toc284586950][bookmark: _Toc284587068][bookmark: _Toc284587319][bookmark: _Toc289686191]xxx
	xxx


		5.		General requirements
5.10.	Low temperature family definition
Xxx
	Initial proposal from EC/JRC for the Type 6 family definition and vehicle selection requirements

NB: some of these requirements will be included in the Optional Annex for Type 6 and not in Section 5 of GTR15.

	1.
	TYPE 6 FAMILY BUILDING 

	
	A Type 6 family shall comprise finished vehicles with similar emission characteristics. Vehicle emission types may be included in a Type 6 family only as long as the completed vehicles within a Type 6 family are identical with respect to the characteristics in point 1.1.

	1.1
	Technical criteria 

	1.1.1.
	Propulsion type (e.g. ICE, NOVC-HEV, OVC-HEV) 

	1.1.2.
	Type(s) of fuel(s) (e.g. petrol, diesel, LPG, NG, …). Bi- or flex-fuelled vehicles may be grouped with other vehicles, with which they have one of the fuels in common. 

	1.1.3.
	Combustion process (e.g. two stroke, four stroke) 

	1.1.4.
	Number of cylinders 

	1.1.5.
	Configuration of the cylinder block (e.g. in-line, V, radial, horizontally opposed)

	1.1.6.
	Engine volume 

	
	The vehicle manufacturer shall specify a value V_eng_max (= maximum engine volume of all vehicles within the Type 6 family). The engine volumes of vehicles in the Type 6 family shall not deviate more than – 22 % from V_eng_max if V_eng_max ≥ 1 500 ccm and – 32 % from V_eng_max if V_eng_max < 1 500 ccm. 

	1.1.7.
	Method of engine fuelling (e.g. indirect or direct or combined injection) 

	1.1.8.
	Type of cooling system (e.g. air, water, oil) 

	1.1.9.
	Method of aspiration such as naturally aspirated, pressure charged, type of pressure charger (e.g. externally driven, single or multiple turbo, variable geometries …) 

	1.1.10.
	Types and sequence of exhaust after-treatment components (e.g. three- way catalyst, oxidation catalyst, lean NOx trap, SCR, lean NOx catalyst, particulate trap). 

	1.1.11.
	Exhaust gas recirculation (with or without, internal/external, cooled/non- cooled, low/high pressure)

	1.2.
	Extension of a Type 6 family 

	
	An existing Type 6 family may be extended by adding new vehicle emission types to it. The extended Type 6 family and its validation must also fulfil the requirements of points 1 and 2. This may in particular require the Type 6 testing of additional vehicles to validate the extended Type 6 family according to point 2. 

	1.3.
	Alternative Type 6 family 

	
	As an alternative to the provisions of point 1.1 the vehicle manufacturer may define a Type 6 family, which is identical to a single vehicle emission type. 



	2.
	Selection of vehicles for Type 6 testing when validating a Type 6 family 

	
	By selecting vehicles from a Type 6 family it should be ensured that the following technical characteristics relevant for pollutant emissions are covered by a Type 6 test. One vehicle selected for testing can be representative for different technical characteristics. For the validation of a Type 6 family vehicles shall be selected for Type 6 testing as follows: 

	2.1.
	For each combination of fuels (e.g. petrol-LPG, petrol-NG, petrol only, ethanol-petrol, diesel-biodiesel), on which some vehicle of the Type 6 family can operate, at least one vehicle that can operate on this combination of fuels shall be selected for Type 6 testing. 

	2.2.
	The manufacturer shall specify a value PMR H (= highest power-to-mass- ratio of all vehicles in the Type 6 family) and a value PMR L (= lowest power-to-mass-ratio of all vehicles in the Type 6 family). Here the ‘power-to-mass-ratio’ corresponds to the ratio of the maximum net power of the internal combustion engine as: Rated engine power: ....... kW at ….. min –1 (manufacturer's declared value)  and of the reference mass, where “reference mass” means the mass of the vehicle in running order less the uniform mass of the driver of 75 kg and increased by a uniform mass of 100 kg. At least one vehicle configuration representative for the specified PMR H and one vehicle configuration representative for the specified PMR L of a Type 6 family shall be selected for testing. If the power-to-mass ratio of a vehicle deviates by not more than 5 % from the specified value for PMR H, or PMR L, the vehicle should be considered as representative for this value. 

	2.3.
	At least one vehicle for each transmission type (e.g., manual, automatic, DCT) installed in vehicles of the Type 6 family shall be selected for testing. 

	2.4.
	At least one four-wheel drive vehicle (4x4 vehicle) shall be selected for testing if such vehicles are part of the Type 6 family. 

	2.5.
	For each engine volume occurring on a vehicle in the Type 6 family at least one representative vehicle shall be tested. 

	2.6.
	At least one vehicle for each number of installed exhaust after-treatment components shall be selected for testing.

	2.7.
	Notwithstanding the provisions in points 2.1 to 2.6, at least the following number of vehicle emission types of a given Type 6 family shall be selected for testing:

	Number N of vehicle emission types in a Type 6 family
	Minimum number NT of vehicle emission types selected for Type 6 testing

	1
	1

	from 2 to 4
	2

	from 5 to 7
	3

	from 8 to 10
	4

	from 11 to 49
	NT = 3 + 0,1 x N ( 1 )

	more than 49
	NT = 0,15 x N ( 1 )

	(1) NT shall be rounded to the next higher integer number.











		6.		Performance requirements
6.1.	Limit values
[bookmark: _Toc284595023]When implementing the test procedure contained in this UN GTR as part of their national legislation, Contracting Parties to the 1998 Agreement are encouraged to use limit values that represent at least the same level of severity as their existing regulations, pending the development of harmonized limit values, by the Executive Committee (AC.3) of the 1998 Agreement, for inclusion in the UN GTR at a later date.
6.2.	Testing
6.2.1.	The Type 1 testTesting shall be performed according to:
(a)	The WLTCs as described in Annex 1;
(b)	The gear selection and shift point determination as described in Annex 2;
(c)	The appropriate fuel as specified in Annex 3;
(d)	The road load and dynamometer settings as described in Annex 4;
(e)	The test equipment as described in Annex 5;
(f)	The test procedures as described in Annexes 6 and 8;
(g)	The methods of calculation as described in Annexes 7 and 8.
6.2.2.	The Type 6 test shall be performed in accordance with the provisions specified in paragraph 6.2.1. as amended by Part II Annex A. 
[bookmark: _Hlk515022682]7.	Rounding
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[bookmark: Annex_1_Cycle]Annex 1	Comment by Rob Gardner July 2019: Low Temp

No change needed for Low Temp
		Worldwide light-duty test cycles (WLTC)
	
[image: Description: recycle_English]GE.
380	
	379
[bookmark: Annex_2_Gears_shifting]Annex 2	Comment by Rob Gardner July 2019: Low Temp

No need to change
[bookmark: _Hlk481312292]		Gear selection and shift point determination for vehicles equipped with manual transmissions

[bookmark: Annex_3_Reference_fuels]Annex 3
		Reference fuels	Comment by Rob Gardner 06-Jan-2020: Need to add a Diesel reference fuel table with a cloud point maximum of -15 instead of -10.

Will also need to add Low Temp fuels for JPN and Korea

Copy GTR15 tables with square brackets.	Comment by Rob Gardner 10-Jan-2020: JPN to provide proposals
ADD TABLES FOR LOW TEMP REFERENCE FUELS	Comment by Rob Gardner 16-Dec-2019: Copy the Type 6 test fuels from UNR83 – in square brackets

[2.		Specifications of reference fuel to be used for testing vehicles equipped with positive ignition engines at low ambient temperature – Type VI Test 

Type: Petrol (E5)
	Parameter
	Unit
	Limits 1
	Test method

	
	
	Minimum
	Maximum
	

	Research octane number, RON
	
	95.0
	-
	EN 25164
Pr. EN ISO 5164

	Motor octane number, MON
	
	85.0
	-
	EN 25163
Pr. EN ISO 5163

	Density at 15 °C
	kg/m3
	743
	756
	EN ISO 3675
EN ISO 12185

	Vapour pressure
	kPa
	56.0
	95.0
	EN ISO 13016-1 (DVPE)

	Water content
	% v/v
	
	0.015
	ASTM E 1064

	Distillation:
	
	
	
	

	- Evaporated at 70 °C
	% v/v
	24.0
	44.0
	EN-ISO 3405

	- Evaporated at 100 °C
	% v/v
	50.0
	60.0
	EN-ISO 3405

	- Evaporated at 150 °C
	% v/v
	82.0
	90.0
	EN-ISO 3405

	- Final boiling point
	°C
	190
	210
	EN-ISO 3405

	Residue
	% v/v
	-
	2.0
	EN-ISO 3405

	Hydrocarbon analysis:
	
	
	
	

	- Olefins
	% v/v
	3.0
	13.0
	ASTM D 1319

	- Aromatics
	% v/v
	29.0
	35.0
	ASTM D 1319

	- Benzene
	% v/v
	-
	1.0
	EN 12177

	- Saturates
	% v/v
	Report
	ASTM 1319

	Carbon/hydrogen ratio
	
	Report
	

	Carbon/oxygen ratio 
	
	Report
	

	Induction period 2
	minutes
	480
	-
	EN-ISO 7536

	Oxygen content 3
	% m/m
	Report
	EN 1601

	Existent gum
	mg/ml
	-
	0.04
	EN-ISO 6246

	Sulphur content 4
	mg/kg
	-
	10
	EN ISO 20846 
EN ISO 20884

	Copper corrosion
	
	-
	Class 1
	EN-ISO 2160

	Lead content
	mg/l
	-
	5
	EN 237

	Phosphorus content 5
	mg/l
	-
	1.3
	ASTM D 3231

	Ethanol3
	% v/v
	4.7
	5.3
	EN 1601
EN 13132

	1	The values quoted in the specifications are "true values". In establishment of their limit values the terms of ISO 4259 Petroleum products - Determination and application of precision data in relation to methods of test have been applied and in fixing a minimum value, a minimum difference of 2R above zero has been taken into account; in fixing a maximum and minimum value, the minimum difference is 4R (R = reproducibility).
	Notwithstanding this measure, which is necessary for technical reasons, the manufacturer of fuels shall nevertheless aim at a zero value where the stipulated maximum value is 2R and at the mean value in the case of quotations of maximum and minimum limits. Should it be necessary to clarify whether a fuel meets the requirements of the specifications, the terms of ISO 4259 shall be applied.
2	The fuel may contain oxidation inhibitors and metal deactivators normally used to stabilize refinery gasoline streams, but detergent/dispersive additives and solvent oils shall not be added.
3	Ethanol meeting the specification of EN 15376 is the only oxygenate that shall be intentionally added to the reference fuel.
4	The actual sulphur content of the fuel used for the Type VI Test shall be reported.
5	There shall be no intentional addition of compounds containing phosphorus, iron, manganese, or lead to this reference fuel.




Type: Petrol (E10)
	Parameter
	Unit
	Limits 1
	Test method

	
	
	Minimum
	Maximum
	

	Research octane number, RON 2
	 
	95.0
	98.0
	EN ISO 5164

	Motor octane number, MON 2
	 
	85.0
	89.0
	EN ISO 5163

	Density at 15 °C
	kg/m3
	743.0
	756.0
	EN ISO 12185

	Vapour pressure (DVPE)
	kPa
	56.0
	95.0
	EN 13016-1 

	Water content
	
	max 0.05
Appearance at -7 °C: Clear & Bright
	EN 12937

	Distillation:
	 
	 
	 
	 

	–	evaporated at 70 °C
	% v/v
	34.0
	46.0
	EN ISO 3405

	–	evaporated at 100 °C
	% v/v
	54.0
	62.0
	EN ISO 3405

	–	evaporated at 150 °C
	% v/v
	86.0
	94.0
	EN ISO 3405

	–	final boiling point
	°C
	170
	195
	EN ISO 3405

	Residue
	% v/v
	—
	2.0
	EN ISO 3405

	Hydrocarbon analysis:
	 
	 
	 
	 

	–	olefins
	% v/v
	6.0
	13.0 
	EN 22854

	–	aromatics
	% v/v
	25.0
	32.0
	EN 22854

	–	benzene
	% v/v
	-
	1.00
	EN 22854
EN 238

	–	saturates
	% v/v
	report
	EN 22854

	Carbon/hydrogen ratio
	 
	report
	 

	Carbon/oxygen ratio
	 
	report
	 

	Induction period 3
	minutes
	480
	—
	EN ISO 7536

	Oxygen content 4
	% m/m
	3.3
	3.7
	EN 22854

	Solvent washed gum
(Existent gum content)
	mg/100ml
	—
	4

	EN ISO 6246

	Sulphur content 5
	mg/kg
	—
	10
	EN ISO 20846
EN ISO 20884

	Copper corrosion 3hrs, 50 °C
	 
	—
	Class 1
	EN ISO 2160

	Lead content
	mg/l
	—
	5
	EN 237

	Phosphorus content 6
	mg/l
	—
	1.3
	ASTM D 3231

	Ethanol 4
	% v/v
	9.0
	10.0
	EN 22854

	1	The values quoted in the specifications are ‘true values’. In establishment of their limit values the terms of ISO 4259 Petroleum products - Determination and application of precision data in relation to methods of test have been applied and in fixing a minimum value, a minimum difference of 2R above zero has been taken into account; in fixing a maximum and minimum value, the minimum difference is 4R (R = reproducibility). Notwithstanding this measure, which is necessary for technical reasons, the manufacturer of fuels shall nevertheless aim at a zero value where the stipulated maximum value is 2R and at the mean value in the case of quotations of maximum and minimum limits. Should it be necessary to clarify whether a fuel meets the requirements of the specifications, the terms of ISO 4259 shall be applied.
2	A correction factor of 0.2 for MON and RON shall be subtracted for the calculation of the final result in accordance with EN 228:2008.
3	The fuel may contain oxidation inhibitors and metal deactivators normally used to stabilise refinery gasoline streams, but detergent/dispersive additives and solvent oils shall not be added.
4	Ethanol is the only oxygenate that shall be intentionally added to the reference fuel. The Ethanol used shall conform to EN 15376.
5	The actual sulphur content of the fuel used for the Type I test shall be reported.
6	There shall be no intentional addition of compounds containing phosphorus, iron, manganese, or lead to this reference fuel.



Type: Ethanol (E75)
	Parameter
	Unit
	Limits 1
	Test method 2

	
	
	Minimum
	Maximum
	

	Research octane number, RON
	
	95
	-
	EN ISO 5164

	Motor octane number, MON
	
	85
	-
	EN ISO 5163

	Density at 15 °C
	kg/m3
	report
	EN ISO 12185

	Vapour pressure
	kPa
	50
	60
	EN ISO 1 30 16-1 (DVPE)

	Sulphur content 3, 4
	mg/kg
	-
	10
	EN ISO 20846
EN ISO 20884

	Oxidation stability
	minutes
	360
	-
	EN ISO 7536

	Existent gum content 
(solvent washed)
	mg/100ml
	-
	4
	EN ISO 6246

	Appearance shall be determined at ambient temperature or 15 °C whichever is higher.
	
	Clear and bright, visibly free of suspended or precipitated contaminants
	Visual inspection

	Ethanol and higher alcohols 7
	% (V/V)
	70
	80
	EN 1601
EN 13132
EN 1451 7

	Higher alcohols (C3 - C8)
	% (V/V)
	-
	2
	

	Methanol
	
	-
	0.5
	

	Petrol 5
	% (V/V)
	Balance
	EN 228

	Phosphorus
	mg/l
	0.36
	EN 15487 
ASTM D 3231

	Water content
	% (V/V)
	-
	 0.3
	ASTM E 1064
EN 15 489

	Inorganic chloride content
	mg/1
	-
	1
	ISO 6227 - EN 15492

	pHe
	
	6.5
	9
	ASTM D 6423
EN 15490

	Copper strip corrosion 
(3h at 50 °C)
	Rating
	Class I
	
	EN ISO 2160

	Acidity 
(as acetic acid CH3COOH)
	% (m/m)
	
	0.005
	ASTM 0161 3
EN 15491

	
	mg/1
	
	40
	

	Carbon/hydrogen ratio
	
	report
	

	Carbon/oxygen ratio
	
	report
	

	1	The values referred to in the specifications are "true values". When establishing the value limits, the terms of ISO 4259 Petroleum products - Determination and application of precision data in relation to methods of test were applied. When fixing a minimum value, a minimum difference of 2R above zero was taken into account. When fixing a maximum and minimum value, the minimum difference used was 4R (R = reproducibility). Notwithstanding this procedure, which is necessary for technical reasons, fuel manufacturers shall aim for a zero value where the stipulated maximum value is 2R and for the mean value for quotations of maximum and minimum limits. Where it is necessary to clarify whether fuel meets the requirements of the specifications, the ISO 4259 terms shall be applied.
2	In cases of dispute, the procedures for resolving the dispute and interpretation of the results based on test method precision, described in EN ISO 4259 shall be used.
3	In cases of national dispute concerning sulphur content, either EN ISO 20846 or EN ISO 20884 shall be called up similar to the reference in the national annex of EN 228.
4	The actual sulphur content of the fuel used for the Type VI test shall be reported.
5	The unleaded petrol content may be determined as 100 minus the sum of the percentage content of water and alcohols.
6	There shall be no intentional addition of compounds containing phosphorus, iron, manganese, or lead to this reference fuel.
7	Ethanol to meet specification of EN 15376 is the only oxygenate that shall be intentionally added to this reference fuel.



]

[bookmark: Annex_4_Road_Load]Annex 4
[bookmark: _Hlk15576315]			Road load and dynamometer setting 
See Optional Annex for Type 6 amendments to Annex 4 requirements 


[bookmark: Annex_5_Test_Equipmen]Annex 5
		Test equipment and calibrations
[bookmark: _Toc284587086][bookmark: _Toc284587337]See Optional Annex for Type 6 amendments to Annex 5 requirements 
[bookmark: _MON_1372763109][bookmark: _MON_1372763170][bookmark: _MON_1372762805][bookmark: _MON_1372763046][bookmark: _MON_1372763089]
[bookmark: Annex_6_Test_Procedure]Annex 6
		Type 1 test procedures and test conditions
See Optional Annex for Type 6 amendments to Annex 6 requirements 
[bookmark: Annex_6_Test_Procedure_App_1_Regen][bookmark: Annex_6_Test_Procedure_App_2_ElectricPow][bookmark: Annex_7_Calculations]

Annex 7
		Calculations
See Optional Annex for Type 6 amendments to Annex 7 requirements 
[bookmark: _Hlk482801101][bookmark: _Hlk483557238]
[bookmark: Annex_8_EVs]Annex 8
[bookmark: _Hlk15576708]		Pure electric, hybrid electric and compressed hydrogen fuel cell hybrid vehicles
See Optional Annex for Type 6 amendments to Annex 8 requirements 
[bookmark: Annex_8_EV_Appendix_1][bookmark: Annex_8_EV_Appendix_1_Speed_traces][bookmark: Annex_8_EV_Appendix_2_RCB_correction][bookmark: Annex_8_EV_Appendix_3_Electr_balance][bookmark: Annex_8_EV_Appendix_5_Utility_Factors][bookmark: Annex_8_EV_Appendix_6_Range][bookmark: Annex_8_EV_Appendix_7_Fuel_Cell]

[bookmark: Annex_9_System_Equivalency][bookmark: _Toc284586978][bookmark: _Toc284587194][bookmark: _Toc284587445][bookmark: _Toc289686216]Annex 9
	Determination of method equivalency
				

[image: Description: recycle_English]GE.
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ANNEXES PART II – OPTIONAL ANNEXES
Annex II-B	Comment by Rob Gardner July 2019: Annex II-A will be CoP	Comment by Rob Gardner 16-Dec-2019: Use Technical Report to explain the rationale behind changing Type 1 requirements for the Type 6 test

Also, text in this annex needs to be crystal clear as to what is required
WLTP Low Temperature Type 6 test	Comment by Rob Gardner 07-Nov-19: Comment from IWG28 Sept 2019

Prepare a matrix to show which tests apply to the different types of vehicle

The Commission have already started preparing such a matrix. See “COM 20190917 IWG WLTP SG-EV LowT TA approach”
(Verifying the average exhaust emissions of carbon monoxide and hydrocarbons after a cold start at low ambient temperature)

1.	Introduction
This annex describes the procedure for undertaking the Type 6 test defined in paragraph xxx of this GTR.	Comment by Rob Gardner July 2019: This paragraph in the main body of the GTR should describe the vehicles to which the Type 6 test applies.
At the option of the Contracting Party this annex may be omitted. 
1.1.	The test requirements for different categories of vehicle are set out in Table xxx/1.
	Powertrain
	Test requirement	Comment by Rob Gardner 16-Dec-2019: Fuel efficiency?

	
	Criteria emissions
	CO2 emissions
	Electric energy consumption
	Electric range

	Pure ICE
	Yes
	Yes
	N/A
	N/A

	NOVC-HEV
	Yes
	Yes
	N/A
	N/A

	OVC-HEV
	Yes
	Yes
	Yes
	
Yes

	PEV
	N/A
	N/A
	Yes
	
Yes

	FCHV
	N/A
	N/A
	Exempt from initial phase



2.	Type 6 test requirements
The Type 6 shall be undertaken according to the definitions, requirements and tests set out in paragraphs 3 to 7 of this GTR and Annexes 1 to 8 inclusive of this GTR, as amended in accordance with paragraphs 2.1. to 2.8. of this annex.
2.1.	Worldwide light-duty test cycles (WLTC)
The requirements of Annex 1 shall apply for the purposes of this Annex with no exceptions or amendments

2.2.	Gear selection and shift point determination for vehicles equipped with manual transmissions
The requirements of Annex 2 shall apply for the purposes of this Annex with no exceptions or amendments.

2.3.	Reference Fuels
The reference fuels to be used for the Type 6 test shall be those specified in paragraph xxx (or section xxx) of Annex 3.

2.4.	Road load and dynamometer setting
The requirements of Annex 4 shall apply for the purposes of this Annex, with the exceptions set out in paragraphs 2.4.1. to 2.4.x.

2.4.1.	Paragraph 7, shall be understood as follows:
 (Transferring road load to a chassis dynamometer) shall read as follows:
xxx	Comment by Rob Gardner 07-Nov-19: Under discussion	Comment by Rob Gardner 07-Nov-19: New text proposal from JPN (22-Nov-19)

Amendment to paragraph 5.2.6. of UNR83 Annex 8.

Use to amend 7.2.2. of Annex 4

or Annex 6

WAIT for decision of Iddo’s TF meeting

2.5.	Test Equipment
The specifications for test equipment as set out in Annex 5 shall apply for the purposes of this Annex, with the exceptions set out in paragraphs 2.5.1. to 2.5.x.
2.5.1.	xxx
Paragraph 2 (Chassis dynamometer) shall be understood as follows:
[Under discussion - handling/use of heated dynamometer bearings]
"The chassis dynamometer  shall be warmed up in accordance with the dynamometer manufacturer’s  recommendations, or as appropriate, so that the frictional losses of the  dynamometer are stabilized. The Type 6 test shall be started no longer than 30 minutes after: i) the completion of dynamometer warm up or ii) after a Type 6 test [“a Type 6 test” may be replaced by “an applicable WLTC cycle”] has been performed. 
If frictional losses  of the dynamometer can be stabilized without warming the dynamometer,  the test can start following the dynamometer manufacturer’s  recommendations. The manufacturer shall provide documentation on the validation of the systems upon request of the Responsible Authority."	Comment by Rob Gardner 10-Jan-2020: JPN to scrutinise


2.5.2.	Paragraph 3.3.1. (Connection to vehicle exhaust) shall be understood as follows:	Comment by Rob Gardner 07-Nov-19: We could just have 3.3.1.3. here if that is the only text to be changed
3.3.1.	Connection to vehicle exhaust
3.3.1.1.	The start of the connecting tube is the exit of the tailpipe. The end of the connecting tube is the sample point, or first point of dilution. 
For multiple tailpipe configurations where all the tailpipes are combined, the start of the connecting tube shall be taken at the last joint of where all the tailpipes are combined. In this case, the tube between the exit of the tailpipe and the start of the connecting tube may or may not be insulated or heated.
3.3.1.2.	The connecting tube between the vehicle and dilution system shall be designed so as to minimize heat loss.
3.3.1.3.	The connecting tube shall satisfy the following requirements:
(a)	Be less than 3.6 metres long, or less than 6.1 metres long if heat-insulated. Its internal diameter shall not exceed 105 mm; the insulating materials shall have a thickness of at least 25 mm and thermal conductivity shall not exceed 0.1 W/m-1K-1 at 400 °C. Optionally, the tube may be heated to a temperature above the dew point. This may be assumed to be achieved if the tube is heated to 70 °C;
Be less than 6.1 metres long with an internal diameter not exceeding 105 mm and shall be heated to 70 °C or higher.
(b)	Not cause the static pressure at the exhaust outlets on the vehicle being tested to differ by more than 0.75 kPa at 50 km/h, or more than 1.25 kPa for the duration of the test from the static pressures recorded when nothing is connected to the vehicle exhaust pipes. The pressure shall be measured in the exhaust outlet or in an extension having the same diameter and as near as possible to the end of the tailpipe. Sampling systems capable of maintaining the static pressure to within 0.25 kPa may be used if a written request from a manufacturer to the responsible authority substantiates the need for the tighter tolerance;
(c)	No component of the connecting tube shall be of a material that might affect the gaseous or solid composition of the exhaust gas. To avoid generation of any particles from elastomer connectors, elastomers employed shall be as thermally stable as possible and have minimum exposure to the exhaust gas. It is recommended not to use elastomer connectors to bridge the connection between the vehicle exhaust and the connecting tube.
2.5.3.	Paragraph 3.3.2. (Dilution air conditioning) shall be understood as follows:
3.3.2.	Dilution air conditioning
3.3.2.1.	The dilution air used for the primary dilution of the exhaust in the CVS tunnel shall pass through a medium capable of reducing particles of the most penetrating particle size in the filter material by ≤ 99.95 per cent, or through a filter of at least Class H13 of EN 1822:2009. This represents the specification of High Efficiency Particulate Air (HEPA) filters. The dilution air may optionally be charcoal-scrubbed before being passed to the HEPA filter. It is recommended that an additional coarse particle filter be situated before the HEPA filter and after the charcoal scrubber, if used.
3.3.2.2.	At the vehicle manufacturer's request, the dilution air may be sampled according to good engineering practice to determine the tunnel contribution to background particulate and, if applicable, particle levels, which can be subsequently subtracted from the values measured in the diluted exhaust. See paragraph 2.1.3. of Annex 6.
In addition the temperature of the dilution air shall be maintained to a temperature equal or above 20 oC before the point of mixing.  
Any part of the pipes connecting the mixing device to the CVS, when located in the cold ambient, must be insulated and / or heated to have an outside wall temperature of at least 20 oC. This also applies to any part of the CVS that could be located in the cold ambient.	Comment by Rob Gardner 18-Dec-2019: See alternative text proposal for this paragraph in text box below
	Any part of the sampling pipes connecting the mixing device to the CVS, when located in the cold ambient, must be insulated and / or heated to have a outside wall temperature of at least 20 degC. This also applies to any part of the CVS, particulate sampling and the emissions measurement equipment present in section 4. of Annex 5 that could be located in the cold ambient.






2.6.	Test procedures and test conditions
The test procedures and test conditions specified in Annex 6 shall apply for the purposes of this Annex, with the exceptions set out in paragraphs 2.6.1. to 2.6.x.

1.2.3.8.	Determination of the acceptance values dCO21, dCO22 and dCO23	Comment by Rob Gardner July 2019: Low Temp

Under discussion
1.2.3.8.1.	Additional to the requirement of paragraph 1.2.3.8.2., the Contracting Party shall determine a value for dCO21 ranging from 0.990 to 1.020, a value for dCO22 ranging from 0.995 to 1.020, and a value for dCO23 ranging from 1.000 to 1.020 in the Table A6/2.
1.2.3.8.2.	If the charge depleting Type 1 test for OVC-HEVs consists of two or more applicable WLTP test cycles and the dCO2x value is below 1.0, the dCO2x value shall be replaced by 1.0.	Comment by Rob Gardner 16-Dec-2019: Not applicable for Type 6 test


Table A6/2
Criteria for number of tests 
For pure ICE vehicles, NOVC-HEVs and OVC-HEVs charge-sustaining Type 1 test.
	
	Test
	Judgement parameter
	Criteria emission
	MCO2

	Row 1
	First test
	First test results
	≤ Regulation limit × 0.9
	≤ Declared value × dCO21b

	Row 2
	Second test
	Arithmetic average of the first and second test results
	≤ Regulation limit × 1.0a
	≤ Declared value × dCO22b

	Row 3
	Third test
	Arithmetic average of three test results
	≤ Regulation limit × 1.0a
	≤ Declared value × dCO23b


a Each test result shall fulfil the regulation limit.
b dCO21, dCO22 and dCO23 shall be determined according to paragraph 1.2.3.8. of this annex
For OVC-HEVs charge-depleting Type 1 test.
	
	Test
	Judgement parameter
	Criteria emissions
	MCO2,CD
	AER

	Row 1
	First test
	First test results
	≤ Regulation limit × 0.9a
	≤ Declared value × dCO21c
	≥ Declared value × 1.0

	Row 2
	Second test
	Arithmetic average of the first and second test results
	≤ Regulation limit × 1.0b
	≤ Declared value × dCO22c
	≥ Declared value × 1.0

	Row 3
	Third test
	Arithmetic average of three test results
	≤ Regulation limit × 1.0b
	≤ Declared value × dCO23c
	≥ Declared value × 1.0


a   "0.9" shall be replaced by “1.0” for charge-depleting Type 1 test for OVC-HEVs, only if the charge-depleting test contains two or more applicable WLTC cycles.
b   Each test result shall fulfil the regulation limit.
c   dCO21, dCO22 and dCO23 shall be determined according to paragraph 1.2.3.8. of this annex.
For PEVs	Comment by Rob Gardner 16-Dec-2019: Delete table?
	
	Test
	Judgement parameter
	Electric energy consumption
	PER

	Row 1
	First test
	First test results
	≤ Declared value × 1.0
	≥ Declared value × 1.0

	Row 2
	Second test
	Arithmetic average of the first and second test results
	≤ Declared value × 1.0
	≥ Declared value × 1.0

	Row 3
	Third test
	Arithmetic average of three test results
	≤ Declared value × 1.0
	≥ Declared value × 1.0


For NOVC-FCHVs	Comment by Rob Gardner 16-Dec-2019: Not covered for now
	
	Test
	Judgement parameter
	FCCS

	Row 1
	First test
	First test results
	≤ Declared value × 1.0

	Row 2
	Second test
	Arithmetic average of the first and second test results
	≤ Declared value × 1.0

	Row 3
	Third test
	Arithmetic average of three test results
	≤ Declared value × 1.0




2.6.1.	Figure A6/1 shall be understood as follows:

Figure A6/1
Flowchart for the number of Type 1 tests
First test
Any of criteria emissions > Limit
Yes

All criteria in Table A6/2 within the “first test” row are fulfilled.
No
Yes
Second test
Any of criteria emissions > Limit
Yes
 
No
Yes
Third test
Any of criteria emissions > Limit
Yes
 
Rejected
No
Declared value or mean Mean of three accepted, depending on judgment result of each value
All declared values and emissions accepted
No
No
All criteria in Table A6/2 within the “second test” row are fulfilled.


AMEND TABLE A6/2 TO REFER TO JUST CRITERIA EMISSIONS – DELETE COLUMNS FOR CO2 and EC
	Xxx
INCLUDE UPDATED FIGURE SHOWING THE PROCEDURE
2.6.x.	Paragraph 2.2.1. (Parameter to be measured) shall be understood as follows:
‘2.2.1.1.	The following temperatures shall be measured with an accuracy of ±1.5 °C: 
(a)	Test cell ambient air;
(b)	Dilution and sampling system temperatures as required for emissions measurement systems defined in Annex 5.
2.2.1.2.	Atmospheric pressure shall be measurable with a precision of ±0.1 kPa.
2.2.1.3.	Specific humidity H shall be measurable with a precision of ±1 g H2O/kg dry air.’  	Comment by Rob Gardner 06-Jan-2020: Paragraph not applicable for Type 6 test (see Row 55)

2.6.2.	Paragraph 2.2.2. (Test cell and soak area) shall be understood as follows:
‘2.2.2.	Test cell and soak area
2.2.2.1.	Test cell 
2.2.2.1.1.	The test cell shall have a temperature set point of 23 -7 °C. The tolerance of the actual value shall be within ±5 °C. The air temperature and humidity shall be measured at the test cell's cooling fan outlet at a minimum frequency of 0.1 Hz. For the temperature at the start of the test, see paragraph 2.8.1. of this annex.
2.2.2.1.2.	The specific humidity H of either the air in the test cell or the intake air of the engine shall be such that:
 (g H2O/kg dry air)	Comment by Rob Gardner 06-Jan-2020: Paragraph not applicable for Type 6 test (see Row 55)
2.2.2.1.3.	Humidity shall be measured continuously at a minimum frequency of 0.1 Hz.
2.2.2.2.	Soak area
The soak area shall have a temperature set point of -723 °C and the tolerance of the actual value shall be within ±3 °C on a 5-minute running arithmetic average and shall not show a systematic deviation from the set point. The temperature shall be measured continuously at a minimum frequency of 0.033 Hz (every 30 s).’
2.6.3.	Paragraph 2.3. (Test vehicle) shall be understood as follows:
‘2.3.1.	General
The test vehicle shall conform in all its components with the production series, or, if the vehicle is different from the production series, a full description shall be recorded. In selecting the test vehicle, the manufacturer and the responsible authority shall agree which vehicle model is representative for the interpolation family. 
For the measurement of emissions, the road load as determined with test vehicle H shall be applied. In the case of a road load matrix family, for the measurement of emissions, the road load as calculated for vehicle HM according to paragraph 5.1. of Annex 4 shall be applied.
If at the request of the manufacturer the interpolation method is used (see paragraph 3.2.3.2. of Annex 7), an additional measurement of emissions shall be performed with the road load as determined with test vehicle L. Tests on vehicles H and L should be performed with the same test vehicle and shall be tested with the shortest n/v ratio (with a tolerance of ±1.5 per cent) within the interpolation family. In the case of a road load matrix family, an additional measurement of emissions shall be performed with the road load as calculated for vehicle LM according to paragraph 5.1. of Annex 4.
Road load coefficients and the test mass of test vehicle L and H may be taken from different road load families, as long as the difference between these road load families results from applying paragraph 6.8. of Annex 4, and the requirements in paragraph 2.3.2. of this annex are maintained.
In the case of testing at -7°C, the road load and running resistance values shall be increased by 10 per cent.’

2.6.4.	Paragraph 2.6.1.1. (Fuel tank filling) shall be understood as follows:
‘2.6.1.1.	Fuel tank filling
The fuel tank(s) shall be filled with the specified test fuel. If the existing fuel in the fuel tank(s) does not meet the specifications contained in paragraph 2.4.6. of this annexAnnex 6, the existing fuel shall be drained prior to the fuel fill. The test fuel shall be at a temperature of ≤ 16 oC. The evaporative emission control system shall neither be abnormally purged nor abnormally loaded.
[Gaseous fuel vehicles – para 2.6.1.4.]

2.6.5.	Paragraph 2.6.2. (Test cell) shall be understood as follows:

‘2.6.2.	Test cell
2.6.2.1.	Temperature
	During preconditioning, the test cell temperature shall be -7 °C ±5 °Cthe same as defined for the Type 1 test (paragraph 2.2.2.1.1. of this annex).	Comment by Rob Gardner 07-Nov-19: To confirm. We have amend the 2.2.2.1.1. temperature above but it is probably clearer to spell it out again here.
2.6.2.2.	Background measurement
	In a test facility in which there may be possible contamination of a low particulate emitting vehicle test with residue from a previous test on a high particulate emitting vehicle, it is recommended, for the purpose of sampling equipment preconditioning, that a 120 km/h steady state drive cycle of 20 minutes duration be driven by a low particulate emitting vehicle. Longer and/or higher speed running is permissible for sampling equipment preconditioning if required. Dilution tunnel background measurements, if applicable, shall be taken after the tunnel preconditioning, and prior to any subsequent vehicle testing.

2.6.6.	Paragraph 2.6.8. (Data required, quality control) shall be understood as follows:

‘2.6.8.4.	[Placed in -7°C soak within 20 minutes of end of preconditioning test.]’

Under discussion - temperature after preconditioning. Add a paragraph 2.6.8.4.

2.6.7.	Paragraph 2.7. (Soaking) shall read be understood as follows
Under discussion – moving vehicle. Add a paragraph 2.7.1.1.
Para 2.7.2. Soak duration.
Add new para 2.7.3. – forced cooling

‘2.7.	Soaking
2.7.1.	After preconditioning and before testing, the test vehicle shall be kept in an area with ambient conditions as specified in paragraph 2.2.2.2. of this annex.
2.7.2.	The vehicle shall be soaked for a minimum of [6 hours] and a maximum of 36 hours with the engine compartment cover opened or closed. If not excluded by specific provisions for a particular vehicle, cooling may be accomplished by forced cooling down to the set point temperature. If cooling is accelerated by fans, the fans shall be placed so that the maximum cooling of the drive train, engine and exhaust after-treatment system is achieved in a homogeneous manner.	Comment by Rob Gardner 16-Dec-2019: EC propose 12 hours

TBD

Row 64 – needs resolution
2.7.3.	xxx	Comment by Rob Gardner 07-Nov-19: New text for forced cool down.
TBD	Comment by Rob Gardner 16-Dec-2019: Partly covered by proposal provided by Iddo
2.7.3.1.	xxx
2.7.3.2.	xxx
2.7.3.3.	[Cold soak more than 1 hour; soak temperature: -7°C ±3°C]

	TEXT BELOW COPIED FROM DOCUMENT:
“04.12.2018 Low Temp based on Amendment 5 ECE-TRANS-WP29-GRPE-2019-02e”
2.7.	Soaking	Comment by Rob Gardner 06-Jan-2020: An alternative to this text (based on US text) has been proposed in the document from Iddo – in the text box below.
2.7.1.	After preconditioning and before testing, the test vehicle shall be kept in an area with ambient conditions as specified in paragraph 2.2.2.2. of this annex.
2.7.1.1.	If a stabilized vehicle is moved through a warm area when transporting it to the dynamometer for testing, the vehicle shall be restabilised  by holding it at an ambient temperature of - 7 °C ± 2.8X °C for at least six times as long as the vehicle was exposed to warmer temperatures.  	Comment by Drafting Co. December 2018: Proposed text taken from 40 CFR 1066.701.
2.7.2.	The vehicle shall be soaked for a minimum of 6 hours and a maximum of 36 hours with the engine compartment cover opened or closed. 
	The ambient temperature in the test cell shall be measured and recorded at least once every 60 seconds during the ambient cold soak period. The ambient temperatures may be above - 4.0 °C or below - 9.0 °C, but not for more than 3 minutes at a time. Measured values shall be used to calculate an hourly average temperature. Each hourly average temperature shall be -7.0 °C ± -X °C.  If not excluded by specific provisions for a particular vehicle, cooling may be accomplished by forced cooling as described in paragraph 2.7.3. of this annex down to the set point temperature. 	Comment by Drafting Co. December 2018: Proposed text taken from 40 CFR 1066.701.
2.7.3. 	Alternatively, the vehicle may be force-cooled using the procedure described in paragraphs 2.7.3.1. to 2.7.3.3. inclusive of this annex.	Comment by Drafting Co. December 2018: Proposed text from 40 CFR 1066.701.
2.7.3.1.	Fans shall be positioned to blow temperature-controlled air onto the vehicle to stabilise the vehicle at the specified temperatures for emission testing. The fans shall be positioned so as to target the vehicle’s drive train, engine block, and radiator rather than the oil pan. Fans shall not be placed under the vehicle. 
2.7.3.2.	The vehicle shall be considered to be stabilised when the bulk oil temperature is between -8.7 and -5.3 °C. Oil temperature shall be measured at one or more points away from the side and  bottom surfaces of the oil pan. Each oil temperature measurement shall be within the specified range before stabilisation is complete. 
2.7.3.3.	Once the vehicle reaches this stabilised condition, the vehicle shall be cold-soaked within the stabilized temperature range for at least one hour before starting the emission test. During this time, the ambient temperature shall be kept within the -4 °C to -9.0 °C but not for more than 3 minutes at a time. The hourly average temperature shall be -7 °C ± X °C.




2.6.8.	Paragraph 2.8.1. shall be understood as follows:
2.8.1.	The test cell temperature at the start of the test shall be -723 °C ±3 °C. The engine oil temperature and coolant temperature, if any, shall be within ±2 °C of the set point of -723 °C. The test cell temperature during testing shall be -7 °C ±5 °C.

Appendix 2 (Test procedure for rechargeable electric energy storage system monitoring)

Under discussion – REESS compensation
1. no compensation
2. follow GTR#15
3. develop unique factor at -7℃
	JPN proposal
Based on UNR83

[The requirements of Appendix 1 to Annex 4a to this Regulation apply. The dynamometer shall be adjusted to simulate the operation of a vehicle on the road at 266 K (-7 °C). Such adjustment may be based on a determination of the road load force profile at 266 K (-7 °C). Alternatively the driving resistance determined according to Appendix 7 to Annex 4a to this Regulation may be adjusted for a 10 per cent decrease of the coast-down time. The Technical Service may approve the use of other methods of determining the driving resistance.]




	EC proposal	Comment by Rob Gardner 16-Dec-2019: Includes some elements which are still under discussion – e.g. proposals from ACEA
[Type 6 test procedure for the determination of CO2 emissions, electric range and energy consumption  under low temperature conditions
3. 	Type 6 test procedure
The Type 1 test specified in Annex 6 shall be carried out with the exception of the requirements specified in paragraphs 3.1. to 3.9. of this Annex. That requires also a new calculation and application of gearshift points in accordance with Annex 2 taking into account the different road
load as specified in paragraph 3.4. of this Annex.	Comment by Iddo Riemersma: This means that where this Annex deviates from Annex 6, we have to follow the procedure indicated here (check the correct numbering afterwards)
3.1. 	Ambient conditions for the Type 6 test
3.1.1.	Prior to the soak at the low temperature, the vehicle should be soaked at a temperature of 23 °C. The engine oil temperature and coolant temperature, if any,  shall be within ± 2 °C of the set point [of 23 °C or] Tlow, whichever temperature is chosen for the preconditioning. 	Comment by Iddo Riemersma: The ATCT test procedure is a bit different: The engine temperature shall be within ± 2 °C of the set point of 23 °C or Tlow, whichever temperature is chosen for the preconditioning.
3.1.2. 	The temperature (Tlow) at which the vehicle should be soaked and tested for the Type 6 test shall be -7 °C.
3.1.3. 	The minimum soaking time (tsoak_precon) before the preconditioning shall be [9] hours.
3.2. 	Test cell and soak area
3.2.1. 	Test cell
3.2.1.1. 	The test cell shall have a temperature set point equal to Tlow. The actual temperature value shall be within [± 3 °C] at the start of the test and within [± 5 °C] during the test.
3.2.1.2. 	The specific humidity (H) of either the air in the test cell or the intake air of the engine shall be such that: [3.0 ≤ H ≤ 8.1] g H2O/kg dry air.
3.2.1.3. 	The air temperature and humidity shall be measured at the cooling fan outlet at a rate of [0.1] Hz.
3.2.2. 	Soak area
3.2.2.1. 	The soak area shall have a temperature set point equal to Tlow and the actual temperature value shall be within [± 3 °C] on a [5 minute] running arithmetic average and shall not show a systematic deviation from the set point. The temperature shall be measured continuously at a minimum frequency of [0.033] Hz.
3.2.2.2. 	The location of the temperature sensor for the soak area shall be representative to measure the ambient temperature around the vehicle and shall be checked by the technical service. The sensor shall be at least 10 cm away from the wall of the soak area and shall be shielded from direct air  low. The air-flow conditions within the soak room in the vicinity of the vehicle shall represent a natural convection flow representative for the dimension of the room (no forced convection).	Comment by Rob Gardner 10-Jan-2020: Olle proposal to delete

“In the current requirements for the soak room there is one requirement that has been moved from the ATCT. The requirement is very difficult to fulfill and unclear how to check it in the context of -7 degC soaking. Soaking a warm vehicle puts much more constraint to any climatic systems at -7 then at 14 degC. I suggest removing it. “

Olle to prepare a proposal to address this issue.
“(no forced convection cooling)”?

3.3. 	Test vehicle
	The vehicle to be tested shall be representative of the family for which the Type 6 data are determined, as described in paragraph [xxx] of this Annex.
3.3.2. 	From the Type 6 family, the Interpolation Family [with the lowest engine capacity] shall be selected (see paragraph [xxx] of this Annex), [and the test vehicle shall be in the ‘vehicle H’ configuration of this family].
	[Where applicable, the vehicle with the lowest enthalpy of the active heat storage device and the slowest heat release for the active heat storage device from the Type 6 Family shall be selected.]
3.3.4. 	The test vehicle shall meet the requirements detailed in paragraph 2.3. of Annex 6 and paragraph [xxx] of this Annex.	Comment by Iddo Riemersma: Refer to the paragraph on family definitions
3.4. 	Settings

3.4.1. 	Road load and dynamometer settings shall be as specified in Annex 4, with the exception of the requirement for the room temperature to be at 23 °C. The chassis dynamometer setting Ad and Bd shall be the same as those determined for the test at 23 °C, as specified in paragraphs 7. and 8. of Annex 4. To take account of the difference in air density at -7 °C when compared to the air density at 20 °C, the chassis dynamometer coefficient Cd shall be adapted in accordance with the following equation:
Cd_Tlow = Cd + (f2_Tlow – f2) 
	and
	f2_TLow = f2 * (T0 + 273)/(Tlow + 273)

	Where:
	Cd	is the dynamometer coefficient for the vehicle derived at 23 °C
		f2 	is the second order road load coefficient, at reference conditions, N/(km/h)2;
		T0 	is the road load reference temperature as specified in paragraph 3.2.10. of this GTR, 		°C,	Comment by Iddo Riemersma: This is listed the main body text. Check if this is the correct way to make this reference.
		Tlow 	is the Type 6 temperature, as defined in paragraph 3.1.1., °C.

	
	In the case that a valid chassis dynamometer setting of the 23 °C test is available, 
3.4.2. 	The same test cell shall be used for the setting of the chassis dynamometer at 23 °C and for the setting of the chassis dynamometer at the temperature Tlow
3.4.3.	The same set of tyres shall be fitted to the test vehicle for the setting of the chassis dynamometer at 23 °C and for the setting of the chassis dynamometer at the temperature Tlow. Prior to the Type 6 test, the tyre pressure shall be adjusted to the same pressure as applied for the setting of the chassis dynamometer at 23 °C.
3.4.4. 	The Type 6 test and its road load setting shall be performed on a 2WD dynamometer in the case that the corresponding Type 1 test was done on a 2WD dynamometer and it shall be performed on a 4WD dynamometer in the case that the corresponding Type 1 test was done on a 4WD dynamometer. 	Comment by Rob Gardner 16-Dec-2019: [if Japan insists to allow the R83 alternative for level 1B, this can be inserted here]
	[if Japan insists to allow the R83 alternative for level 1B, this can be inserted here]	
3.5. 	Preconditioning
The preconditioning phase shall be undertaken with the vehicle and the test cell at the temperature of Tlow and in accordance with the specifications in paragraph 3.5.1. to 3.5.4.. 	Comment by Rob Gardner 16-Dec-2019: Test cell temp -7oC +/- 5oC
	[At the request of the manufacturer preconditioning may be undertaken at 23 °C. In this case the vehicle transfer from the soak area to the test cell, and after the preconditioning cycle from the test cell to the soak area shall be as short as possible and not exceed [10] minutes]	Comment by Iddo Riemersma: This is included in the ACEA proposal, but cannot be agreed until there is proper evidence that this has no significant effect on the results.	Comment by Rob Gardner 16-Dec-2019: May be removed
	The engine oil temperature and coolant temperature, if any,  shall be within ± 2 3 °C of the set point [of 23 °C or] Tlow, whichever temperature is chosen for the preconditioning. 	Comment by Rob Gardner 16-Dec-2019: Based on assumption that para above is included.
3.5.1. 	Pure ICE vehicles shall be preconditioned [over one WLTCs] and in accordance with paragraph 2.6. of Annex 6. 
3.5.2. 	NOVC-HEVs shall be preconditioned [over one WLTC] and in accordance with paragraph 3.3.1.1. of Annex 8.
3.5.3.	OVC-HEVs shall be preconditioned [over a maximum of two WLTCs and in a accordance with paragraph 2.1.1. or 2.1.2. of Appendix 4 to Annex 8. [During the last WLTC the REECi value shall be below [4]%. The manufacturer is allowed to set the SoC to such a level prior to the soak period that this criterion can be met.]
3.5.4.	[PEVs shall be preconditioned over one WLTC, one WLTC City cycle, and a maximum of [10] km at a speed of [100 km/h] or less, and in accordance with paragraph 3. of Appendix 4 to Annex 8. [Before the end of the preconditioning phase, the REESS should reach the break-off criterion as specified in paragraph 3.4.4.1.3. of Annex 8. The manufacturer is allowed to set the SoC to such a level prior to the soak period that this criterion can be met.]
3.6. 	Soak procedure
3.6.1. 	After preconditioning and before testing, vehicles shall be kept in a soak area with the ambient conditions described in paragraph 3.2.2.1. of this annex. 
3.6.2. 	From the end of the preconditioning until the soaking at Tlow, the vehicle shall not be exposed to a different temperature than Tlow for longer than [10 minutes].
3.6.3. 	The vehicle shall then be kept in the soak area such that the soaking time (tsoak_Lowtemp) from the end of the preconditioning test to the beginning of the Type 6 test is equal to a minimum soaking time of [12] hours and a maximum of [18] hours.	Comment by Rob Gardner 16-Dec-2019: Times may be different between Pure ICE and HEVs

Under discussion
3.6.4. 	The soak shall be performed without using a cooling fan and with all body
parts positioned as intended under normal parking operation. The time tsoak_Lowtemp
shall be recorded.
3.6.5. 	The transfer from the soak area to the test cell shall be undertaken as quickly
as possible. The vehicle shall not be exposed to a temperature different from
Tlow for longer than [10 minutes].]	Comment by Rob Gardner 16-Dec-2019: Would cover the 2.7.3. ‘gap’ above





2.7.	Calculations
The calculations specified in Annex 7 shall apply for the purposes of this Annex, with the exceptions set out in paragraphs 2.7.1. to 2.7.x.
2.7.1.	Paragraph 1.3. shall be understood as follows:
	‘1.3. Rounding of test results 
1.3.1. Intermediate steps in the calculations shall not be rounded unless intermediate rounding is required. 
1.3.2. The final criteria emission results shall be rounded according to paragraph 7. of this UN GTR in one step to the number of places to the right of the decimal point indicated by the applicable emission standard plus one additional significant figure.  
1.3.3. The NOx correction factor KH shall be reported rounded according to paragraph 7. of this UN GTR to two places of decimal. 	Comment by Rob Gardner 16-Dec-2019: Or 

“1.3.3. Reserved”
1.3.4. The dilution factor DF shall be reported rounded according to paragraph 7. of this UN GTR to two places of decimal. 
1.3.5. For information not related to standards, good engineering judgement shall be used.’

2.7.2.	Paragraph 3.2.1. shall be understood as follows:
‘3.2.1.	Mass emissions of gaseous compounds per cycle phase shall be calculated using the following equations:

where:
	is the mass emission of compound i per test or phase, g/km;
		is the volume of the diluted exhaust gas per test or phase expressed in litres per test/phase and corrected to standard conditions (273.15 K 
(0 °C) and 101.325 kPa);
	is the density of compound i in grams per litre at standard temperature and pressure (273.15 K (0 °C) and 101.325 kPa);
	is a humidity correction factor applicable only to the mass emissions of oxides of nitrogen, NO2 and NOx, per test or phase;
	is the concentration of compound i per test or phase in the diluted exhaust gas expressed in ppm and corrected by the amount of compound i contained in the dilution air;
	is the distance driven over the applicable WLTC, km;
n	is the number of phases of the applicable WLTC.’

2.7.2.	Paragraph 3.2.1.2. shall be understood as follows:
‘3.2.1.2.	Calculation of the NOx humidity correction factor
For the Type 6 test the calculation of NOx humidity correction factor shall not be applied.	Comment by Rob Gardner 16-Dec-2019: Takes a similar approach to CFR 1066

This is an alternative approach for explaining how the Type 6 test differs from the Tye 1 test
In order to correct the influence of humidity on the results of oxides of nitrogen, the following calculations apply:

where:

and:
	is the specific humidity, grams of water vapour per kilogram dry air;
	is the relative humidity of the ambient air, per cent;
	is the saturation vapour pressure at ambient temperature, kPa;
	is the atmospheric pressure in the room, kPa.
The KH factor shall be calculated for each phase of the test cycle.
The ambient temperature and relative humidity shall be defined as the arithmetic average of the continuously measured values during each phase.’

Update needed?
V_ind calculation, if needed 	Comment by Rob Gardner 16-Dec-2019: TBD
1. measure both V_H and V_L
2. apply same concept as ATCT



2.8.	Pure electric and hybrid electric vehicles	Comment by Rob Gardner 06-Jan-2020: Separate documents being prepared by SG-EV drafting group (PEV requirements being led by Sam Tripathy and Bryan Roos)
The test requirements for pure electric and hybrid electric vehicles specified in Annex 8 shall apply for the purposes of this Annex, with the exceptions set out in paragraph 2.8.1.
2.8.1.	xxx
xxx

3.	Other requirements
[3.1.	Irrational emission control strategy	Comment by Rob Gardner July 2019: Copied from UNR83
3.1.1.	Any irrational emission control strategy which results in a reduction in effectiveness of the emission control system under normal operating conditions at low temperature driving, so far as not covered by the standardised emission tests, may be considered a defeat device.]

Annex xxx - Appendix 1
	Auxiliary devices
Xxx
	From “Auxiliaries Sub-Group for LowTemp UN TF activities-CP-update-12dec2019”

Test Procedure:
For Mandatory Base Procedure, activation of auxiliary occurs along the WLTC test Phase of the WLTP Low Temperature Test Procedure and possibly along pre-conditioning in some cases (to confirm with Sub-Group EV). No activation along charging and soaking phase.
An optional additional portion of procedure might be developed for the specific purpose of pre-heating the cabin at end of the charging & soaking phase right before to run the WLTC test Phase (to confirm with Sub-Group EV but pay attention then to get similar approach for all powertrain types).
The vehicle's interior Thermal Comfort system must be operate by adjusting the comfort setting as indicated in following paragraphs.
0. Full Automatic Thermal comfort system. For vehicles with automatic control systems, set the temperature thanks to control panel to 22°C (to confirm but according to Auxil SG webex 09dec2019: 22°C might be preferred versus 21°C) in a time period between 0-11s before the first acceleration (to confirm in practice with OICA). Leave the temperature and air source settings unchanged for the whole test. If independently controllable, set the system to draw in outside air.
1.1.x.  For Thermal Comfort system that are partially automatic, operate the remaining manual settings as indicated in 1.2.
1.2. Manual Thermal comfort system. Take the following steps to control Thermal Comfort system settings:
1.2.1. Set the climate control system as follows before the first acceleration in a time period between 0-11s (to confirm in practice with OICA).
1.2.1.1. Temperature. Set controls to maximum heat. 
1.2.1.2. Blower speed. Set the blower speed to maximum.
1.2.1.3. Airflow direction. Direct airflow to the feet and defrost the front window (mix mode).
1.2.1.4. Air source. If independently controllable, set the system to draw in outside air.
1.2.2. Adjustment of Manual settings: xxx seconds (600s or more – exact value to agree based on experimental data of cabin warm-up) after the beginning of the WLTC test phase, adjust the initial manual setting as follow: Set the blower speed to minimum speed level and keep Air Temperature, Air flow direction and Air source as already settled.
1.3. Multiple-zone systems. For vehicles that have separate (left & right) driver and front passenger controls, all temperature and blower controls shall be set as described in paragraphs 1.1 and 1.2 of this section. Rear Thermal Comfort Systems does not need to be operate.
1.4. Assessment of activation. (To confirm – Create a summary pro&cons table for decision if necessary) First option is to delegate it to type approval authority (Technical service) conducting the test. Second option is to have a temperature sensor recorded indications just to confirm heating function is on (not to assess the comfort level achieved).



image1.wmf

image2.png
Please recycle @




