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Preface 
This regulation is formulated to implement the Environmental Protection Law of the People’s Republic of China and the Air Pollution Prevention Law of the People’s Republic of China, in order to prevent pollution of the environment by emissions from vehicles and improve the air quality.

The modification of this regulation follows the technical requirements contained in 98/69/EC Directive, Amendment of Directive 70/220/EEC, Measures to Be Taken Against Air Pollution by Emissions from Motor Vehicles, the directive set up by EU for EU member states, and all of its amendments up to 2003/76/EC. 

Compared with the above mentioned EU Directive, major changes in this regulation include the following:

· The grouping of M1 and M2 vehicles

· The technical requirements for fuel

· The original test II is changed to double idle test

· Implementation time

· Based on the Appendix X in 2001/116/EC, Adaptation of Directive 70/156/EEC Type-approval of Motor Vehicles and their Trailers, Appendix M Assurances and Requirements for Production Conformity is added. 
This regulation specifies the requirements for III and IV phases of type approval for light duty vehicle emissions, vehicle production conformity, and test and diagnosis for vehicle-in-service conformity.

This regulation also states the special requirements for LPG or NG vehicles.

In addition, this regulation stipulates the emission type approval process for catalysts, which, as a stand-alone technology, are to be installed in light duty vehicles as an alternative. 
Compared with GB 18352.2-2001, this regulation contains the following major changes:

· The emission limit is more restrictive

· The test processes for Test I and IV are changed

· The following is added: the requirement for Test VI, information about double idle test, requirements for OBD system and its functions, vehicle-in-service conformity check and diagnosis, special requirements for LPG or NG light duty vehicles and type approval process for catalysts as stand-alone technology. 
· The technical requirement for fuel used for testing purpose is modified. 
The Appendices A, C, D, E, F, G, H, I, J, K, L, M, N are standards while Appendices B and O are materials.

This regulation also provides predictive requirements for phase IV, which shall be confirmed 24 months before the implementation date specified by the Standard and some of its contents shall be modified as necessary. 

As legalised by relative laws, this regulation can be enforced as mandatory.


This regulation is put forward by the Department of Technological Standards, State Environmental Protection Administration.


This regulation is drafted by China Automotive Technology & Research Centre, Automotive Research Institute of Beijing and CSG.

This regulation was approved by State Environmental Protection Administration on __ month __day, 2004.


This regulation will be put into effect on __ month __day, 2007.

This regulation is subject to the explanation of the State Environmental Protection Administration.
Limits and Measurement Methods for Emissions from Light-duty Vehicles 
(Ⅲ, Ⅳ)
1. Scope

This regulation specifies the limits and measurement methods for exhaust pollution, crankcase pollution and evaporation pollution in normal and low temperatures from light duty vehicles with positive ignition engines. It states the durability requirements for pollution control equipment and the technical requirements and measurement methods for OBD system.
This regulation specifies the limits and measurement methods for exhaust pollution in normal temperature, the durability requirements for pollution control equipment and the technical requirements and measurement methods for OBD systems for light duty vehicles with compression ignition engines.
This regulation stipulates the requirements for type approval, production conformity and vehicle-in-service conformity check and diagnosis for light duty vehicles.
This regulation specifies the special requirements for LPG or NG light duty vehicles.

In addition, this regulation states the type approval process for pollutant emissions from catalysts that, as stand alone technology, are to be installed on light duty vehicles as an alternative. 

This regulation is applicable for light duty vehicles that use positive ignition or compression ignition engines with the maximum designed speed greater than or equal to 50km/h. 

This regulation is not applicable for vehicles categorised as N1 that have received type approval according to GB 17691 (III or IV).  

2. Cited Documents for Standards
Articles in the following documents become articles in this regulation by citation. For those cited documents with specific dates, none of any changes (excluding error corrections) or any amendments after the specified dates is applicable to this regulation. However, it is encouraged that parties who enter into contracts based on this regulation research whether the newest versions of the above mentioned documents are applicable. The newest versions of the documents without specific dates are applicable to this regulation. 
GB 1495--2002 Limits and Measurement Methods for Noise Emitted by Accelerating Motor Vehicles
GB 1496--1979 Measurement of Noise Emitted by Motor Vehicles 
GB/T 5181--2001 Terminologies and Definitions of Emissions from Vehicles
GB/T 15089--2001 Classification of Power-driven Vehicles and Trailers
GB 17691 Limits and Measurements Methods for Exhaust Pollutants Emitted by Compression Ignition (CI) Vehicle Engines 
GB 18047 Compressed Natural Gas for Vehicles
GB/T 19001-2000 Requirements for Quality Management System 

GB 19159 Liquefied Petroleum Gas for Vehicles
3. Terminology and Definitions
The following terminology and definitions are applicable to this regulation
Light Duty Vehicles

This means vehicles of categories M1, M2 and N1 with maximum total mass not exceeding 3500kg.
Vehicles of Categories M1, M2 and N1 
GB/T 15089-200 specifies that:

Vehicles of category M1 are vans that have more than 9 seats, including the driver seat.

Vehicles of category M2 are vans that have more than nine seats (including the driver seat) with the designed maximum mass not over 5000kg.

Vehicles of category N1 are cargo trucks with the designed maximum mass no more than 3500kg.

Vehicle Class I
These are M1 vehicles that have no more than six seats (including the driver seat) with the maximum mass of no more than 2500kg.

Vehicle Class II

These are all other light duty vehicles within the scope of this regulation except for Class I Vehicles.
Vehicle Type
This means the type of the vehicle. The following major aspects of the same model should be similar: 

(1) The equivalent inertia determined according to RM as specified in Appendix C.5.1.
(2) The characteristics of the engine and the vehicle listed in Appendix A
Gaseous Fuel

This means LPG or NG.

Bi-fuel Vehicles

This means vehicles that can use petrol and another kind of gaseous fuel. However, two fuels cannot be used at the same time. 
Single Gaseous Fuel Vehicles 

These are those that can use only one kind of gaseous fuel (LPG or NG), or those that can use one gaseous fuel (LPG or NG) and petrol if petrol is only used for emergency or for starting the engine and if its volume is less than 15L.

Reference Mass (RM): This means the vehicle’s “total mass” plus 100kg.
Maximum Total Mass
This means the maximum mass proposed by the manufacturer that is allowed technologically.
Equivalent Inertia (I)

This is the mass equivalent to the inertia when the vehicle is in motion or turning by using inertia emulator to emulate it on a chassis dynamometer. 
Gaseous Pollutants
These are Co, HC and NOX. NOX is represented as equivalent to NO2. Hydrocarbon (HC) is represented as equivalent to C assuming the ratio of carbon (C) and hydrogen (H) is as follows:

· Petrol: C1H1.85,
· Diesel: C1H1.86,
· LPG: C1H2.525,
· NG: CH4
Particulate Matter (PM)

These are the exhaust particles collected by a filter from dilute exhaust with the temperature of 325K (52ºC) when the vehicle is tested as described in Appendix C.
Exhaust Pollutants

For vehicles with positive ignition engines, this means the gaseous pollutants emitted from the exhaust pipe. For vehicles with compression ignition engines, these are the gaseous pollutants and particulate matter emitted from the exhaust pipe.

Evaporative Pollutants

These are hydrocarbon vapours that are lost through the vehicle’s fuel (petrol) system rather than emitted from the vehicle’s exhaust. They include: 
(1) The losses caused by vapours of the gas tank (diurnal breathing losses), hydrocarbon is emitted because of changes in tank temperature (indicated by C1H2.33 equivalent)
(2) Hot soak losses: these are hydrocarbon emitted from the fuel system of the idle vehicle after it has been operating for a while (indicated by C1H2.33 equivalent)

Crankcase

This means the space inside or outside of the engine. The space is connected with the reservoir through external or internal tubes from which the gas or vapour are emitted. 

Crankcase Pollutants

These are emitted into the air from the vent of the engine crankcase or the opening of the lubricating system.

Cold Start Equipment
This means to thicken the air/fuel mixture temporarily to help to start the vehicle.
Accessory Start Equipment

This is the equipment or methods, such as preheat cap, changing the injection timing, to help start the vehicle rather than by thickening temporarily air/fuel mixture. 
Engine Displacement
For reciprocating piston engines, the engine displacement is the nominal volume of the cylinder while it means twice the nominal volume of the cylinder for rotor engines.
Pollution Control Equipment

This is the equipment in the vehicle to control or limit the emissions of the exhaust pollutants or vaporous pollutants.

OBD System

This is the on-board diagnostic system used to control emissions. It must be able to identify areas with potential problems and store the information in codes in the memory unit. 
Conformity Check for Vehicle-in-service
These are the tests and conformity assessments conducted following the specifications in Chapter 8 and Appendix N in this regulation.
Appropriate Maintenance and Use

This means the tested vehicle satisfies the requirements for being acceptable when choosing a vehicle, as specified in Chapter N.2.
 Defeat Device
By measuring, reacting or responding to the vehicle’s motion parameters, such as the vehicle’s speed, the spinning speed of the engine, the gear of the transmission, temperature, the vacuum degree of the intake manifold etc, it is used to activate, adjust, delay or stop certain component or the exhaust control system so that the vehicle’s exhaust control system’s effectiveness is reduced when it is in normal use. 

The following devices cannot be regarded as defeat devices:

(1) Devices necessary for safety and for the purpose of keeping the vehicle from being damaged or out of order.

(2) Devices that only function when the engine is starting.

(3) Devices that are substantially included in Test I and IV.

Original Catalyst 
This is the catalyst or catalyst combination in vehicles for type approval. Relative information is in certain chapters or sections in Appendix B.
Catalyst as an Alternative
This is the converter that is planned to be put on the market as an alternative for the original catalyst in vehicles that have been type approved. This is a converter or converter combination that has received type approval as a stand alone technology as described in Appendix L. 
Original Catalyst as an Alternative

This is the original catalyst put on the market as a stand alone technology.

LPG or NG Mechanism for Vehicles

These are LPG or NG parts or part combination for vehicles designed to be put on one or more than one designated vehicles of certain type. 
Vehicle Family
This means a group of vehicles that has originated from one source vehicle as specified in Appendix K. 

The Fuel required by the Engine

This means the fuel type normally used by the engine.

· Petrol

· LPG

· NG

· Petrol and LPG

· Petrol and NG

· Diesel

4. Type Approval Application and Approval

The Application for Type Approval 

For each vehicle type, the manufacturer of the vehicles must submit to the Environmental Protection Administrative Office of the State Department (hereinafter referred as type approval authority) the application for type approval in emission pollutants, crankcase pollutants, evaporative pollutants, durability of pollution control equipment and OBD system. 
Please provide the technical information for type approval as required by Appendix A and the material to guarantee production conformity as required by Appendix M of this regulation.
If the application involves OBD system, you must follow the process specified in Chapter I.3 and provide the following information:
(1) Additional information as required by A.4.2.11.2.8

(2) For vehicles with positive ignition engines, during Test I as described in C.5.3.1, the misfire percentage that causes the emission of pollutants exceeding the limit value set in Chart I.1 of I.3.3.2.
(3) For vehicles with compression ignition engines, the misfire percentage that causes permanent damage to the exhaust converter when it is overheated.

(4) Detailed written material that fully describes the functions and characteristics of the OBD system, including all of the information related to parts of the vehicle’s exhaust system, namely, the monitoring sensor, executor and parts of the OBD system.

(5) Description of the malfunction indicator (MI) of the OBD.
(6) The manufacturer’ policies on preventing damages from happening and changing the exhaust control unit.

(7) Copies of other type approval and related information on type approval extension when applicable.  

(8) The details of the type of the vehicle as described in Appendix IB.

(9) Provide one vehicle to the testing agency of the type approval authority in order to perform the test described in Chapter I.3. This vehicle must be able to represent the type or the model of the vehicle with OBD system that is applying for type approval. If the testing agency determines that the provided vehicle does not represent fully the type or model described in Appendix IB, the manufacturer must provide another alternative vehicle. When necessary, one more vehicle is to be provided to perform the test described in Chapter I Section 3.
When applicable, copies of other type approval must be provided with related information about type approval extension and deterioration factors.
The manufacturer must provide one vehicle to the testing agency of the type approval authority that represents the type to be type approved in order to perform the test described in Chapter 5.

The Approval of Type Approval
If the model of the vehicle satisfies all of the technical requirements specified by Chapter 5, it will obtain the approval from the type approval authority and receives the approval certificate. The format of the certificate is specified in Appendix B.
5. Technical Requirements and Tests
Normal Requirements

5.1.1The design, manufacturing and assembly of the parts that affect the exhaust and evaporative pollutants must ensure the vehicle meets the standards set forth in this regulation when it is in normal use no matter what kind of vibration the vehicle is experiencing. 
The manufacturer must ensure technically that the exhaust pollutants and evaporative pollutants do not exceed the limit set forth by this regulation if the vehicle is in normal use or during its normal life span. This includes the hoses and connectors used in the exhaust control system and wires, which must satisfy the original design during the manufacturing. 
All vehicles must be equipped with an OBD system. When designing, manufacturing and installing this system, it must be ensured that the vehicle can identify defects or problem types during its normal life span. 
If the vehicle satisfies the specifications in 5.3 (type approval), chapter 7 (production conformity) and chapter 8 (vehicle-in-service Conformity), it is regarded that the vehicle satisfies the requirements of this regulation.
The de-activation mechanism is not allowed to be used. 

5.1.2 One of the following steps must be taken to prevent the evaporative pollutants from exceeding the limit and prevent the petrol from spilling as a result of the gas tank cap being lost. 

(1) Tethered gas tank cap.

(2) The design should be able to prevent the evaporative pollutants from exceeding the limit caused by losing the gas tank cap.

(3) Any other steps that have the same effect, for example, gas tank cap that is chained by a string or chain, same key for gas tank cap lock and ignition so that the key can be pulled out only when the gas tank cap is locked.

5.1.3 The Regulations on the Safety of the Electronic Control Unit 
5.1.3.1 For any vehicles that use electronic control unit to control the exhaust, it must be impossible for any changes to be made unless authorised by the manufacturer. Any changes necessary for diagnosis, maintenance, checking, updating or repair have to be authorised by the manufacturer. The manufacturer must be able to prevent illegal changes to any electronic control unit code or parameters that can be re-programmed and provide protective measures at certain levels. If any change is made according to articles specified in IA.6.5, it has to follow the provisions at least equivalent to ISO DIS 15031-7 issued in October 1998 (SAE J2186 issued in October 1996). Any chips used to store data that can be plugged in or pulled out must be put in sealed containers, or protected by electronic algorithm. Furthermore, the stored data cannot be changed, unless by using specific tools or programs. 
The engine parameters represented by electronic control unit code must not be changed, unless by using specific tools or programs, such as welded or sealed electronic control unit parts, or a closed or sealed electronic control unit box.
For the fuel injection pump installed in compression ignition engines, the manufacturer must take necessary steps to prevent the maximum fuel volume from being illegally changed during the use of the vehicle. 
The manufacturer can apply for a waiver of one of the requirements for vehicles that do not need protection. The rules for the type approval authority to grant the waiver include, but are not limited to: whether there is any supply for the chip, the capacity of the vehicle’s high performance, and the planned sales goal of the vehicle. 
Manufacturers that use the programmable system for the electronic control unit, such as removable and programmable read only memory, must avoid unauthorised re-programming of its code. The manufacturer must take vigorous actions to prevent any illegal changes and re-programming from occurring. Only the manufacturer can use the external electronic control unit visiting program during repair. Any methods to prevent illegal changes from happening shall be approved by the type approval authority.  
Testing Items of the Type Approval

The required tests for different types of vehicles for type approval are listed in Chart 1. For the implementation dates of each test, please refer to Chapter 9.

Chart 1 Type Approval Tests 

	Type Approval Tests 
	Light duty vehicles with positive ignition engine
	Light duty vehicles with compression ignition engine

	
	Petrol vehicle
	Bi-fuel

Vehicle 
	Single gaseous fuel vehicle
	

	Test I
Test III

Test IV

Test V

Test VI

Double Idle Test
OBD System Test

	Yes
Yes

Yes

Yes

Yes

Yes

Yes
	Yes (both fuels)
Yes (only petrol)

Yes (only petrol)

Yes (only petrol)

Yes (only petrol)

Yes (both fuels)

Yes


	Yes
Yes

No

Yes

No

Yes

Yes


	Yes
No

No

Yes

No

No

Yes




Test I is to test the exhaust pollutant emission from a cold start in normal temperatures. 

Test III is to test the exhaust pollutant emission from the crankcase.
Test IV is to test the evaporative pollutant emissions.
Test V is to test the durability of the pollution control equipment.
Test VI is to test the CO and HC emitted from the exhaust after cold start in low temperatures.

Double Idle Test is to test the CO and HC of double idle and ( value of high idle (excessive air coefficient).
5.2.1 Petrol vehicles with positive ignition engines, including bi-fuel vehicles, must take the following tests:
-- Test I

-- Test III

-- Test IV (only petrol is used for bi-fuel vehicles)
-- Test V

-- Test VI (only petrol is used for bi-fuel vehicles)
-- Double Idle Test

-- OBD System Test

5.2.2 LPG or NG (single gaseous fuel) vehicles with positive ignition engines must take the following tests:

-- Test I

-- Test III

-- Test V

-- Double Idle Test

-- OBD System Test

5.2.3 Vehicles with compression ignition engines must take the following tests:

-- Test I

-- Test V

-- OBD System Test
Test Descriptions and Requirements

Test I (testing the exhaust pollutant emissions from cold start in normal temperatures) 

All vehicles must pass this test.

When doing Test I on vehicles using single gaseous fuel, LPG and NG with different components shall be used as described in Appendix J. When doing Test I on bi-fuel vehicles, both fuels shall be tested separately. When using LPG or NG as the fuel, LPG and NG with different components shall be used as described in Appendix J. 
Place the vehicle on a loaded chassis dynamometer with an inertia emulator and test it by using the methods described in Appendix C, such as the operating cycle, exhaust sampling and analyzing methods, particulate sampling and gravimetric methods etc. Illustration 1 shows the process of Test I for type approval.
The entire test lasts 19 minutes and 40 seconds. It contains part I and part II that shall be performed continuously. Upon the consent of the manufacturer, an interval of less than 20 seconds can be taken after part I is finished and before part 2 is started to adjust the testing equipment. During the interval, no sample is taken. 
Part I of the test is done in four urban areas; in each area 15 operation modes (idle, accelerating, constant speed, decelerating etc) are tested.
Part II of the test is done in one suburban area where 13 operation modes (idle, accelerating, constant speed, decelerating etc) are tested.

During the test, the exhaust is diluted. It is sampled into one or more than one bag by a certain ratio and analysed after the test to come up with the total volume of the dilute exhaust.
Not only CO, HC and NOX but also the PM in vehicles with compression ignition engines is recorded.

The test shall be repeated three times. Each result shall be multiplied by the deterioration factors set in 5.3.5. The exhaust pollutant emission during each test shall be less than the limit value in Chart 2. 
Chart 2 Emission Limit for Test I

	
	RM
(kg)
	limit    (g/km)

	
	
	 CO
	HC
	NOx
	HC and NOx
	PM

	
	
	L1
	L2
	L3
	L2+L3
	L4

	Phase
	Type 
	Test 
	
	Petrol
	Diesel
	Petrol
	Diesel
	Petrol
	Diesel
	Petrol
	Diesel
	Diesel

	Ⅲ
	Class I Vehicle
	--
	All
	2.30
	0.64
	0.20
	--
	0.15
	0.50
	--
	0.56
	0.050

	
	Class II Vehicle
	Ⅰ
	RM≤1305
	2.30
	0.64
	0.20
	--
	0.15
	0.50
	--
	0.56
	0.050

	
	
	Ⅱ
	1305<RM≤1760
	4.17
	0.80
	0.25
	--
	0.18
	0.65
	--
	0.72
	0.070

	
	
	Ⅲ
	1760<RM
	5.22
	0.95
	0.29
	--
	0.21
	0.78
	--
	0.86
	0.100

	Ⅳ
	Class I Vehicle
	--
	All
	1.00
	0.50
	0.10
	--
	0.08
	0.25
	--
	0.30
	0.025

	
	Class II Vehicle
	Ⅰ
	RM≤1305
	1.00
	0.50
	0.10
	--
	0.08
	0.25
	--
	0.30
	0.025

	
	
	Ⅱ
	1305<RM≤1760
	1.81
	0.63
	0.13
	--
	0.10
	0.33
	--
	0.39
	0.040

	
	
	Ⅲ
	1760<RM
	2.27
	0.74
	0.16
	--
	0.11
	0.39
	--
	0.46
	0.060


5.3.1.4.1 Although it is required by 5.3.1.4, it is acceptable as long as the average of each pollutant of the three tests is less than the specified limit. During these three tests, the values of the pollutants are allowed to exceed the limit once, as long as they do not exceed the limit more than 1.1 times. During each test, it is permitted for more than one pollutant’s value to exceed the specified limit, whether it is during the same or a different round of the test.
5.3.1.4.2 When testing the vehicle with gaseous fuel, the resulted gaseous pollutant emission shall be less than the limit for petrol vehicles in Chart 2.   
The test rounds specified in 5.3.1.4 can be reduced if the vehicle satisfies the following conditions (please refer to Illustration I). V1 is the result of first round test and V2 the result of second round test.
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Illustration 1  Process of Type Approval Test I
5.3.1.5.1 If the sum of each pollutant or two pollutants emitted is less than 0.70L, (namely V1≤0.70L), only one test round is needed.
5.3.1.5.2 If the condition in 5.3.1.5.1 is not satisfied; however, the sum of each pollutant or two pollutants emitted satisfy the following conditions, two rounds of tests are required:
V1 ≤ 0.85 L  and  V1 + V2≤ 1.70 L  and  V2 ≤ L

Double Idle Test (testing the CO and HC at double idle and ( value at high idle)
All vehicles other than those with compression ignition engines need to take this test.
For bi-fuel vehicles, each fuel must be tested on the vehicle separately. 
For single gaseous fuel vehicles, they need to be tested only with that gaseous fuel.

The manufacturer shall provide the values of the CO and HC pollutants emitted at double idle and the ( value range at high idle for type approval. In addition, the manufacturer needs to make sure that the ( value at high idle stays within its range for 24 months after the vehicles leaves the factory. 
If the tested values of the CO and HC pollutants emitted at double idle and the ( value at high idle are in the range declared by the manufacturer, the declared value is recorded. Otherwise, the tested value is recorded.
The test shall be performed immediately after Test I is finished. The test methods are specified in Appendix D.
The manufacturer shall perform double idle test on vehicles off the production line. When testing the vehicles according to Appendix D, values of the CO and HC pollutants emitted at double idle and the ( value at high idle shall be in the range declared by the manufacturer when applying for type approval. 
Test III (testing the exhaust pollutant emission from the crankcase)
All vehicles other than those with compression ignition engines need to take this test.

Bi-fuel vehicles only need to be tested with petrol. 

For single gaseous fuel vehicles, they need to be tested only with that specific gaseous fuel.

When testing the vehicles according to Appendix E, no pollutant shall be emitted into the air from the engine crankcase ventilation system.
Test IV (testing the evaporative pollutants emissions)
All petrol vehicles need to take this test. Bi-fuel vehicles only need to be tested with petrol.
When testing the vehicles according to Appendix F, the amount of the emitted evaporative pollutants shall be less than 2g/test.
Test V (testing the durability of the pollution control equipment)
All light duty vehicles need to take this test by following 5.2.
Bi-fuel vehicles only need to be tested with petrol. The deterioration factors for petrol can be used for gaseous fuel. 
According to the process in Appendix G, the vehicle needs to go through 80000km durability test on test tracks, roads, or chassis dynamometer to determine the real deterioration factors. 
Upon the request of the manufacturer, the testing agency can use the deterioration factors in Chart 3 to do Test I before Test V is finished. When Test V is completed, the testing agency can use the deterioration factors resulted in Test V to replace the deterioration factors in Chart 3 to correct the Test I result recorded in Appendix B.
Although there are some requirements in 5.3.5.1, the manufacturer can choose to use the tested deterioration factors obtained by following 5.3.5.1 or the deterioration factors specified in Chart 3 to do Test I. The deterioration factors are used to determine whether requirements in 5.3.1.4 and 7.1 are satisfied. 
Chart 3  Deterioration factors
	Engine type
	Deterioration factors

	
	CO
	HC
	NOx
	HC + NOx
	PM

	Positive Ignition Engine
	1.2
	1.2
	1.2
	--
	--

	Compression Ignition Engine
	1.1
	--
	1.0
	1.0
	1.2


Test VI (testing the CO and HC emitted in the exhaust after cold start in low temperature)
All petrol vehicles must take this test. Bi-fuel vehicles only need to be tested with petrol.

Place the vehicle on a loaded chassis dynamometer with an inertia emulator and test it as described in Appendix C, such as the operating cycle part 1, exhaust sampling and analyzing methods. 

The test contains four urban areas in Test I Part 1. Part 1 is described in Appendix CA and illustrated by illustration CA.1 and CA.2 of the Appendix. The test lasts 780 seconds in total with no interruption during the test. The sampling starts when the engine is started. 
The test shall be performed in temperature of 266 K (-7º). Before the test, the tested vehicle shall be pre-processed as required to ensure the re-occurrence of the test result. Pre-processing and other test processes shall be performed as described in Appendix H.
During the test, the exhaust is diluted. The sample shall be collected according to the ratio. The exhaust during the test is diluted, sampled and analysed according to the process in Appendix H; the sum volume of the dilute exhaust is measured. Analyse CO and HC in the exhaust. 

The test shall be repeated three times. The resultant CO and HC values must be less than the limit in Chart 4.

Although it is required by 5.3.6.3, it is ok as long as the average of each pollutant of the three tests is less than the specified limit. During these three tests, the values of the pollutants are allowed to exceed the limit once, as long as they do not exceed the limit more than 1.1 times. During each test, it is allowed for more than one pollutant’s value to exceed the specified limit, whether it is during the same or a different round of the test.

Chart 4  Emission Limit Value for Test Ⅵ
	Test Temperature 266 K (-7ºC)

	Type
	Phase
	Resource Management (RM) (kg)
	CO,L1 (g/km)
	HC,L2 (g/km)

	Class I Vehicles
	--
	All
	15
	1.8

	Class II Vehicles
	Ⅰ
	RM≤1305
	15
	1.8

	
	Ⅱ
	1305<RM≤1760
	24
	2.7

	
	Ⅲ
	1760<RM
	30
	3.2


If the arithmetic average of the three test is between 100% and 110% of the limit value, the number of tests specified in 5.3.6.3 can be increase to 10 times upon the request of the manufacturer. In this case, only the arithmetic average of the test results of 10 times is required to be less than the limit value. 
If the following conditions are satisfied, the times of test required in 5.3.6.3 can be reduced.
If the test result of each pollutant is not greater than 0.70L, only one test is required. 

When the condition in 5.3.6.4.1 is not satisfied; however, each pollutant meets the following requirement, only two tests are needed. 
V1 ≤ 0.85 L  and  V1 + V2≤ 1.70 L  and  V2 ≤ L
OBD System Test

All vehicles must take this test.
According to Appendix IA, the OBD system shall meet the requirements set forth in Appendix I during the test.

Type Approval Test for Catalyst as an Alternative and the Original Catalyst as an Alternative
The alternative catalyst shall be tested according to Appendix L.

If the original catalyst as an alternative meets the requirements in 5.3.8.2.1 and 5.3.8.2.2, it does not need to be tested as described in Appendix L.
Labelling
The original catalyst as an alternative must have a label with at least the following information on:

The name of the manufacturer or the trade mark.

The brand and ID of parts of the original catalyst as an alternative as described in 5.3.8.3.
Materials

The following information about the original catalyst as an alternative must be included:

The name of the manufacturer or the trade mark.

The brand and ID of parts of the original catalyst as an alternative as described in 5.3.8.3.

The vehicle type that the original catalyst as an alternative is appropriate for and the label that describes whether it is suitable for vehicles with OBD. 
Installation instructions if necessary.
All of the information shall be provided in one of the following methods:

· A hard copy that goes with the original catalyst as an alternative.
· On the package of the original catalyst as an alternative
· Other suitable forms.

All of the information must be available in the product catalogues distributed by the manufacturer to dealerships. 
The manufacturer shall provide an electric copy of the necessary information to the testing agency and/or type approval authority. All of the information shall be in consistency with the related part numbers and type approval documents. 
The information shall include: 

· The name of the manufacturer or the trade mark

· The brand and type of the original catalyst as an alternative

· The part ID of the original catalyst 
· The type approval number of the related vehicle type. 

Type Approval Test for LPG or NG Vehicles

All of the vehicles that use LPG and NG must be tested by following Appendix K. 
6. Type Approval Extension

The extension of type approval approved according to this regulation should be conducted by following the following: 

Extension Related to Exhaust Pollutants (Test I and Test VI)

Vehicle Type with Different RM

If the RM is only required to use the equivalent inertia of the adjacent two higher levels or any two lower levels, the type approval can be extended to this type of vehicle. 
For class II vehicles, if the equivalent inertia used by the RM of the vehicle type, which to be extended, is smaller than that used by the already type approved vehicle, and the tested pollutant value of the latter is less than the limit value of the vehicle of the former, the extension can be approved. 
Vehicle Types with Different Overall Gear Ratio
Already type approved vehicle types can be extended to other types that only have different overall gear ratios in the following condition:
Each transmission ratio used in Test I and Test VI, the ratio can be determined by 
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, in which V1 and V2 are respectively the speed of the type approved vehicle and that of the vehicle which is to be type approved, when the RPM of the engine is 1000r/min. 

For each transmission ratio, if ≤8%, the extension can be approved without having to repeat Test I and Test VI.
If the transmission ratio of at least one gear is E>8% and the transmission ratio E≤13% at each gear, Test I and Test VI need to be repeated. However, upon the consent of the testing agency, the tests can be done in the laboratories selected by the manufacturer. The test report shall be sent to the testing agency that is responsible for the type approval tests. 
Vehicle Types with Different RM and Overall Gear Ratio
A vehicle type that has received type approval can be extended to other vehicle types with only different RM and overall gear ratio as long as it satisfies conditions specified in 6.1.1 and 6.1.2.
When a vehicle type receives extension according to 6.1.1and 6.1.2, this type cannot be re-extended to other types. 
Extension Related to Evaporative Pollutants (Test VI)

Vehicle types with evaporative pollutants control systems that have been type approved can be extended in the following conditions: 

The basic rules for calculating fuel and air (namely ejection and carburettor) must be the same. 
The shape of the gas tank, the materials used for the gas tank and liquid fuel hoses must be the same. The test must be done on the types with worst cross section and rough hose length. The testing agency of the type approval authority can determine whether to accept different petrol and vapour separator. The volume difference of the gas tank must be within ±10%. The vapour valve of the gas tank must be the same. 
The method of storing the gas vapour must be the same, such as the shape and volume of the charcoal canister, storage medium, air purifier (if used to control the evaporative pollutants emission) etc. 
The fuel volume difference of the carburettor float chamber must be within 10mL.
The ways to release the stored vapour (namely, air ventilation, the volume at start point or in operating cycle) must be the same.
The sealing and ventilation methods of the fuel metering systems must be the same. 

Further Explanations:
(1) The measurements of the engines can be different.

(2) The horsepower of the engines can be different.

(3) Automatic and manual transmissions and two-wheel and four-wheel drive are allowed. 

(4) The vehicle body shapes can be different 

(5) The measurements of the wheels and the tires can be different. 

The Extension Related to the Durability of Pollution Control Equipment (Test V)
6.3.1 An approved type of vehicles can be extended to different types that have the same engine/pollution control equipment. 
Vehicle types that have the same parameters of the following or that can keep their required limit values can be regarded as with the same engine/pollution control equipment.
6.3.1.1 The Engine
-- Distance between the centres of the cylinders

-- Number of cylinders

-- Displacement of the engine (± 15%)

-- Cylinder structure

-- Number of the cylinder valves

-- Fuel system

-- Cooling system

-- Burning process

6.3.1.2 Pollution Control Equipment
-- Catalyst 

-- Catalyst and the number of catalytic units

-- The measurement and shape of the catalyst (carrier volume ± 10%)

-- Types of catalytic activity (oxidization, three way etc)


-- Content of precious metals (the same or more)


-- Ratio of precious metals (± 15%)


-- Carrier (structure and material)


-- Density of the holes


-- Sealing method of the catalyst 

-- Location of the catalyst (its location in the exhaust system and its measurement should not make the temperature at the exit of the catalyst greater than 50K. The changes in the temperature shall be checked during Test I when the load is set and the vehicle is moving at a constant speed of 120 km/h. 

-- Air Injection


-- Yes or no


-- Type (pulsation, air pump etc)
-- EGR


--Yes or no

6.3.1.3 The level of the equivalent inertia: the level of the equivalent inertia should be the adjacent two higher levels or any two lower levels. 
6.3.1.4 Test V can be performed on a vehicle that is different from the vehicle that is applying for type approval in the body, transmission (auto or manual), the sizes of the wheels or tyres.

Extension Related to OBD
The type approval of an OBD system can be extended to a different vehicle type, as long as this vehicle type belongs to the same OBD family as described in Appendix IB. However, the exhaust control system of the engine of both vehicle types must be the same and qualifies for the same OBD engine family as described in Appendix IB. The following specifics of the vehicle can be different:

· Engine accessories

· Tyres

· Equivalent inertia

· Cooling system

· Overall gear ratio

· Type of the transmission
· Vehicle bodywork
7. Production Conformity
The manufacturer must take steps to ensure production conformity by following Appendix M. The inspection of production conformity is done by following the Appendix B. 


The inspection of production conformity in exhaust pollutants, crankcase pollutants, evaporative pollutants control and the OBD system is done by following the Appendix B. It can be based on part or entire content in 5.2 when necessary. 
7.1 If the vehicle for type approval has one or more than one extension, Test I can be done on the extended or related type as described in Appendix A. 
7.1.1 Randomly choosing three vehicles from products of the mass production that belong to the same vehicle type. Once the type of approval authority picked out the vehicles, the manufacturer cannot make any adjustment to them. 

7.1.2 The vehicles to be tested do not need run in time, although it is required by C.3.1.1. The test is done directly on the sample qualified vehicles from the production line. 
7.1.2.1 However, at the request of the manufacturer, the test can be done on the following vehicles:

-- Vehicles with positive ignition engines that have run less than 3000 km.


-- Vehicles with compression ignition engines that have run less than 15000 km.

In both cases, the vehicles can have run in time according to the manufacturer’s procedures. However, they cannot be adjusted. 
7.1.2.2 If the manufacturer requests to run in the vehicle (“x” represents the run in mileage. For vehicles with positive ignition engine, x ≤3000 km; for vehicles with positive ignition engine x ≤15000 km), the procedure is the following:

-- Check the pollutant emissions of the first tested vehicle at 0 km and x km (Test I)


-- Calculate EC of each pollutant between 0km and x km
EC = 
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EC can be less than 1.

--Other vehicles do not need to be run in, multiply their 0km emission by the EC. Then the value used to judge the production conformity is respectively the following: 


-- For the first vehicle, it is the tested value at x km


-- For other vehicles, it is the tested value at 0km multiplied by the EC. 

7.1.3 Sample vehicles are tested by following 5.3.1. Use the deterioration factors in the same way, and come up with the limit value by following 5.3.1.4.
7.1.4 The reference fuel required by Appendix J should be used for all of the tests.

7.1.5 If the type approval authority is satisfied with the deviation of production standards provided by the manufacturer, it can determine the test result by following Chapter MA.1.


If the type approval authority is not satisfied with the deviation of production standards provided by the manufacturer, or if the manufacturer does not have any related records, the authority can determine the test result by following Chapter MA.2.

7.1.6 By basing on the standards set out in Chapter MA.1 and MA.2 and the number of the sample vehicle chosen, if each pollutant emission can pass its critical value, the entire series of the product passes Test I. If certain pollutant emissions do not pass its critical value, the entire series of the product does not pass Test I. 

Once certain pollutant emissions pass its critical value, the result does not change with any other pollutants that are required to pass additional tests in order to get the values.

If it is impossible to determine whether all of the pollutants pass their critical values, or whether certain pollutant does not pass its critical value, choose another vehicle to test it (refer to the illustration). 
If the test result of certain pollutant does not satisfy either passing or not passing its critical value, the manufacturer can decide at any time to terminate the test when more vehicles are tested, in which case, the production conformity test is failed. 
















Illustration 2  Process of Production Conformity Test I 
7.2 Test III should be done on all of the vehicles chosen for 7.1.1. When testing them by following Appendix E, the test result must satisfy the requirements in 5.3.3.2.
7.3 Test IV should be carried out by following the requirements in Chapter F7.
7.4 Production Conformity Test on OBD System
7.4.1 If the type approval authority believes the production quality does not meet the requirements, it can choose randomly another vehicle from the mass production products to be tested as described in Appendix IA. 
7.4.2 If this vehicle satisfies the requirements set in Appendix IA, the OBD system passes the production conformity test. 
7.4.3 If this vehicle does not satisfy the requirements set out in 7.4.2, then choose four vehicles randomly from the production to be tested as described in Appendix IA. The test can also be done on vehicles with less than 15,000 km on the clock. 
7.4.4 If at least three vehicles satisfy the requirements in Appendix IA, the OBD system pass the production conformity test.
7.5 If a certain vehicle type does not meet the requirements set out in any one of 7.1, 7.2, 7.3 and 7.4, the manufacturer should take necessary steps immediately to re-establish the production conformity. Otherwise, the type approval of this vehicle type will be dismissed. 
8. Vehicle-in-service Conformity
For the vehicle type that has passed the type approval, the manufacturer must take necessary steps to ensure that the pollution control equipment maintains its normal functionality during the vehicle’s normal use or life span. The manufacture must check these steps within 5 years or 8,0000 km (whichever is first) for Phase III in Chart 2. The manufacture must check these steps within 5 years or 10,0000 km (whichever is first) for Phase III in Chart 2. 
The type approval authority should be based on the information provided by the manufacturer when performing the vehicle-in-service conformity test. 
Illustration N.1 and N.2 in Appendix N is the process to check vehicle-in-service conformity.

Determining the Parameters for Vehicle-in-service Type
The vehicle-in-service type is determined by basic structure parameters, which must be the same for all the vehicles with the same type. Each type can be regarded as belonging to the same vehicle-in-service type if it at least has the same following parameters or if the parameters fall within the allowed deviation ranges. 
· Burning process (two-stroke, four-stroke, revolving)

· Number of the cylinders

· Structure of the cylinders (straight, V shape, Star shape, placed horizontally, other) (whether it is placed out of line or the cylinder’s direction is not included.)

· Fuel feeding method of the engine (straight spurting or not)
· Cooling system type (wind cooling, water cooling, oil cooling)

· Air inlet (natural air inlet or pressurised)

· Fuel for the engine (petrol, diesel, NG, LPG etc), if a bi-fuel vehicle uses one fuel regularly, it can be taken as this kind of fuel vehicle.  
· Catalyst type (three way converter or other)

· Particulate trap (with or without)
· Exhaust recycling (with or without)
· Engines with maximum displacement of 0.7-1.0 time in the type. 
The information provided by the manufacturer must include the following at least:
Name and address of the manufacturer

Name, address, telephone, fax and email account of each legal representative of the manufacturer mentioned in the manufacturer material.

The models of each vehicle type mentioned in the manufacturer material.
The catalogue of each vehicle type mentioned in the manufacturer material, namely the vehicle-in-service types listed in 8.1.1, if applicable.

VIN and VIN’s prefixes of the vehicle-in-service types if applicable. 
The type approval certificate numbers for the vehicle-in-service types, including all extensions and on-spot repair numbers and recall numbers, if applicable.
The detailed information about type approval extensions and on-spot repairs and recalls for the vehicles mentioned in the manufacturer material (if the type approval authority requests it).
The time period for the information collected by the manufacturer.
The manufacturing date of the vehicle in the information (such as, made in 2004).
 Vehicle-in-service conformity check procedures of the manufacturer, including:

How to locate the vehicle

Rules to accept and reject vehicles.

The testing types and process of the checking procedure. 
Rules to accept and reject vehicles adopted by the manufacturer to determine the vehicle-in-service types. 
The regions where the manufacturer collects the information

The number of sample vehicles and the way the samples are taken. 
 The results of vehicle-in-service conformity check procedures include:
The characteristics of each vehicle (whether the checking is performed or not) included in the checking procedures. They include: 
· vehicle type

· VIN

· Vehicle registration number

· Date the vehicle is made
· Region in which the vehicle is used (if known)

· Tyre type
The reasons why certain vehicles are not taken as the sample.
The maintenance history for each sampling vehicle (including all recalls)
The repair history for each sampling vehicle (if known)

Test materials, such as:
· Test data

· Test location

· Driving distance indicated by the odometer. 
· Fuel used during the test (such as reference fuel or market fuel)

· Test conditions (temperature, humidity, air pressure)
· Dynamometer information (such as the inertia quality of the dynamometer, power) 

· Test result (obtained from at least three vehicles in each type)
 Records in OBD System

The information collected by the manufacturer must be complete so that if the vehicle-in-service qualifies the specified normal use condition can be determined. In addition, it should represent the manufacturer’s understanding level of the local market.
If the manufacturer can prove to the type approval authority that the yearly sales of certain vehicle type are less than 5,000, it is allowed not to perform the vehicle-in-service Conformity self-check. 

Based on the results in 8.1, the type approval authority must make one of the following decisions:
· This vehicle type or vehicle-in-service conformity satisfies the requirements. No further actions need to be taken. Or

· The manufacturer did not provide enough information so that no decision can be made. The manufacturer is requested to provide more information or testing data. Or

· This vehicle type or vehicle-in-service conformity does not satisfy the requirements. More tests need to be done by following Appendix N. 

Although the manufacturer is allowed not to self test certain type as described in 8.2, type approval authority can request that tests as described in Appendix N be done on this type. 
If Test I is needed to test whether the pollution control equipment on vehicle-in-service satisfies the requirements, the testing procedure must meet the statistics process specified in Appendix N. 
When the type approval authority is choosing the sample vehicle to be tested with the manufacturer, it must make sure to select those that are proven by enough evidence to have been driven for the required mileage in normal conditions. The authority needs to ask for the manufacturer’s opinions when selecting out the sample vehicles and the latter is allowed to participate in the assessment. 
The type approval authority authorises the manufacturer to assess, or perform damage assessments, under its supervision for vehicles with excessive exhaust emissions in order to determine the reasons for the deterioration that are not the fault of the manufacturer (such as the vehicle used leaded petrol before it was tested). Once it is determined that the manufacturer is not responsible for the deterioration, the test result of the deterioration will be removed from the vehicle-in-service conformity check.
If the type approval authority determines, according to the rules set in Appendix N that the test has not been passed, the manufacturer must take remedial steps as required in Chapter N6, which shall be extended to all vehicles-in-service of the same type because they may share the same defects. 
The manufacturer’s remedial steps must be approved by the type approval authority. The manufacturer is responsible for implementing the approved remedial policies. 
9. Implementation of the Standards
All of light duty vehicles for pollution emission type approval must meet the requirements of this regulation from the date specified in Chart 5. The type approval can be done according to relative requirements in the standards in this regulation before the date specified in Chart 5. 
For light duty vehicles whose type approval is done according to the standards in this regulation, the production conformity check is in effect from the date of the approval. 

The pollution emissions for all light duty vehicles that are made and sold one year after the specified date in Chart 5 must satisfy the requirements in the standards in this regulation. 

Chart 5 The Effective Date of the Type Approval

	Test 
	Phase Ⅲ
	Phase Ⅳ

	TestⅠ

Test Ⅲ

Test Ⅳ

Test Ⅴ

Test Ⅵ
	July 1, 2007
	July 1, 2010

	OBD System 
	Class I petrol vehicles
	July 1, 2008
	

	
	Other vehicles
	July 1, 2010
	


Vehicle-in-service Conformity Check
The Conformity check of all vehicles-in-service, whose types are approved and manufactured according to the standards in this regulation, must meet the requirements set in this regulation. 

Appendix A 
(Appendix of Standards)
 Type Approval Application Material

When applying for type approval, the manufacturer must provide electronically the following information, including a table of contents.

Any drawings should have appropriate scales with detailed explanation. The size of the drawings should be, or can be folded to, the size of A4 paper. If photos are provided, they should be able to show the details. If the system, parts or stand-alone technologies are controlled by micro-processors, their performance information shall be provided as well.   

A.1  Summary
A.1.1  Make (the name of the manufacturer’s product): . . . . . . . . . . . . . . . . . . . . . . . . . .
A.1.2  Type and regular commercial explanation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ….
A.1.3  Vehicle sort. . . . . . . . . . . . .. . . . . . . . . . . . . . .. . . . . . . . . . . . . .. . . . . . . . . . . . . ...

A.1.4  Vehicle Category  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

A.1.5  The name and address of the manufacturer:. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
A.1.6  The address of the assembler. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

A.2  Characteristics of the Vehicle’s Overall Structure 
A.2.1 
The photos or drawings that can represent the vehicle:. . . . .. . . . . . . .. . . . . . . . . . . . . . .

A.2.2 
Power axle (quantity, location, whether interconnected):. . . . . . . . . . . . . . . . . . . . . . . . 
A.3  Mass and Measurement (the unit is kg and mm) (Please refer to the illustrations if applicable) 

A.3.1  The mass at normal operating status, including the vehicle body, or in case the manufacturer did not put the body on, it is the mass of the chassis with the driver’s seat (including standard equipment, such as coolant, engine oil, fuel, tools, spare tyre and the driver) (maximum and minimum mass). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
A.3.2  The maximum loaded mass that is technically allowed and declared by the manufacturer (maximum and minimum mass): . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .
A.4 
The Kinetic System
A.4.1
The manufacturer  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

A.4.1.1 The engine’s type (as marked on the engine or as identified in other ways) : . . . . . . . . . . . 
A.4.2  The Engine
A.4.2.1  The Information about the Engine’s Characteristics
A.4.2.1.1  Working theories: positive ignition/compression ignition, four-stroke/two-stroke(1)
A.4.2.1.2  Number and arrangement of cylinders : . . . . . . . . . . . . . . . . . . . . . . . . . . 

A.4.2.1.2.1  Diameter of the cylinder: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  mm

A.4.2.1.2.2  Travel distance: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  mm

A.4.2.1.2.3  Ignition order: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

A.4.2.1.3  Engine’s displacement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  cm3
A.4.2.1.4  Compression ratio of the volume (2): . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

A.4.2.1.5  Illustrations of the combustion chamber and piston, and piston ring illustration for positive ignition engine: . . . . . . . . . . . . . . . . . . . . . . . . .

A.4.2.1.6  RPM of the engine at normal idle and at high idle (including the allowance): . . . . . . r/min

A.4.2.1.7  The volume density of CO and HC in the exhaust when the vehicle is at normal idle and high idle as declared by the manufacturer (2):. . . . . . . . . . . . . . . 

A.4.2.1.8 The control range of ( value declared by the manufacturer when the vehicle is at normal idle and high idle (2): . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

A.4.2.1.9  The maximum net horsepower: . . . . . . . . . . . . . . . . .  kW in . . . . . . . . . . . . . . . . .  r/min (as declared by the manufacturer)

A.4.2.2  Fuel: diesel/petrol/LPG/NG (1)
A.4.2.3  RON contained in unleaded petrol: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

A.4.2.4  Fuel Supply
A.4.2.4.1  Carburettor: yes/no (1)
A.4.2.4.1.1  Brand: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

A.4.2.4.1.2  Model: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

A.4.2.4.1.3  Quantity: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

A.4.2.4.1.4  Formulation(2):

A.4.2.4.1.4.1  Spray nozzle: . . . . . . . . . . . . . . . . . . .

A.4.2.4.1.4.2  Choke: . . . . . . . . . . . . . . . . . . .

A.4.2.4.1.4.3  Oil in the floater. . . . . . . . . . . . . .     or the curve diagram that shows that the 
A.4.2.4.1.4.4  Floater mass: . . . . . . . . . . . . . . .     amount of oil changes with the air flow and
A.4.2.4.1.4.5  Floater valve: . . . . . . . . . . . . . . .

the conditions to maintain this curve.
A.4.2.4.1.5  Cold Start System: Auto/Manual (1)

A.4.2.4.1.5.1  Working theories . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

A.4.2.4.1.5.2
Operation limits/conditions (1) (2): . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

A.4.2.4.2  Fuel Injection Type (Only refers to compression ignition): yes/no (1)
A.4.2.4.2.1 System explanation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

A.4.2.4.2.2  Working theories: straight spurting/pre-combustion chamber/vortex combustion chamber (1)
A.4.2.4.2.3  Oil Pump
A.4.2.4.2.3.1
Brand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
A.4.2.4.2.3.2 Model . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

A.4.2.4.2.3.3
Maximum amount of oil (1) (2): at the revolution speed of the pump. . . . . . . . . .. r/min,. . . . . . . .mm3 /stroke or recycle, or the oil feeding curve . . . . . . . . . . .

A.4.2.4.2.3.4  Oil spurting timing(2): . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

A.4.2.4.2.3.5 Advanced oil spurting curve(2): . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

A.4.2.4.2.3.6  labelled process: test-bed/engine(1)
A.4.2.4.2.4  Speed Controller
A.4.2.4.2.4.1
Model . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

A.4.2.4.2.4.2 RPM when oil is reduced
A.4.2.4.2.4.2.1 RPM when the oil is reduced and it is fully loaded . . . . . . . . . . . . . . . . . . . r/min

A.4.2.4.2.4.2.2 Maximum revolution when the vehicle is empty: . . . . . . . . . . . . . . . . . . . . r/min

A.4.2.4.2.4.3  Revolution at idle: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . r/min

A.4.2.4.2.5  Injection Valve
A.4.2.4.2.5.1 Brand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

A.4.2.4.2.5.2 Model . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

A.4.2.4.2.5.3 Pressure when it is opened (2): . . . . . . kPa or characteristic curve (2): . . . .

A.4.2.4.2.6  Cold Start System
A.4.2.4.2.6.1 Brand. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

A.4.2.4.2.6.2 Model . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

A.4.2.4.2.6.3 Explanation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

A.4.2.4.2.7  Supplementary Start Equipment
A.4.2.4.2.7.1 Brand. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

A.4.2.4.2.7.2 Model. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

A.4.2.4.2.7.3
System explanation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
A.4.2.4.3  Fuel Injection Type (for positive ignition only): Yes/No (1)
A.4.2.4.3.1 Working theories: intake manifold (single/multiple (1)) /straight injection/other (explanation) (1) : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
A.4.2.4.3.2 Brand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

A.4.2.4.3.3 Model. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

A.4.2.4.3.4  System Explanation:

A.4.2.4.3.4.1  Model and Quantity of the control unit:  . . . . . . . . . .

A.4.2.4.3.4.2  Fuel regulator model: . . . . . . . . . . . . . . . .

A.4.2.4.3.4.3  Air flow sensor model: . . . . . . . . . . . .

A.4.2.4.3.4.4  Fuel distributor model: . . . . . . . . . . . . . . . .

A.4.2.4.3.4.5  Pressure regulator model: . . . . . . . . . . . . . . . . Provide details for non-continuous
A.4.2.4.3.4.6  Micro-switch model: . . . . . . . . . . . . . . . . . . .   injection system
A.4.2.4.3.4.7  Idle speed adjustment bolt model: . . . . . . . . . . . . . . 
A.4.2.4.3.4.8  Throttle valves model: . . . . . . . . . . . . . . . . . .

A.4.2.4.3.4.9  Water temperature sensor model: . . . . . . . . . . . . . . . .

A.4.2.4.3.4.10  Air temperature sensor model: . . . . . . . . . . .

A.4.2.4.3.4.11  Temperature switch model: . . . . . . . . . . . . . . . . .

A.4.2.4.3.5  Fuel Injector: Pressure at Start (2): . . . . .. kPa or characteristic curve (2): . . . . . . 

A.4.2.4.3.6  Injection timing. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

A.4.2.4.3.7  Cold Start System
A.4.2.4.3.7.1 Working theories. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

A.4.2.4.3.7.2 Operation limits/conditions (1) (2): . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A.4.2.4.4  Oil Pump
A.4.2.4.4.1  Pressure (2): . . . . . . . . . . kPa or characteristic curve (2): . . . . . . . . . . . . . . . . . . . . . . . 

A.4.2.5  Ignition Assembly
A.4.2.5.1 Brand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
A.4.2.5.2 Model. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
A.4.2.5.3 Working theories. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
 A.4.2.5.4 Curve of Ignition in advance (2): . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

A.4.2.5.5 Static ignition timing (2):Degrees before the top dead centre: . . . . . . . . . . . . . . . . . . 

A.4.2.5.6 The gap between the contact spots (2): . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . mm

A.4.2.5.7  The degree of closure angle (2): . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

A.4.2.5.8  Spark Plug
A.4.2.5.8.1 Brand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

A.4.2.5.8.2 Model. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

A.4.2.5.8.3 Spark plug placement gap . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
A.4.2.5.9  Coil-pack
A.4.2.5.9.1 Brand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

A.4.2.5.9.2 Model. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

A.4.2.5.10  Ignition Capacitor
A.4.2.5.10.1 Brand. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
A.4.2.5.10.2 Model . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

A.4.2.6  Cooling Assembly (liquid cooling/wind cooling)(1)
A.4.2.7  Air Intake Assembly
A.4.2.7.1  Pressure Booster: with/without(1)
A.4.2.7.1.1 Brand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
A.4.2.7.1.2 Model . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

A.4.2.7.1.3  System explanation (namely maximum inflation pressure: . . . . . . . . . . . . . . . kPa, gassing method (if applicable)):. . . . . . . . . . . . . . . .

A.4.2.7.2  Intercooler: with/without (1)
A.4.2.7.3  Explanation and illustration of the air intake tube (plenum chamber, heating device, additional air intake etc.): . . . . . . . . . . . . . . . . .

A.4.2.7.3.1  Explanation for intake manifold (including illustrations and/or photos): . . . . . . .
 A.4.2.7.3.2  Illustration of air cleaner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . or
A.4.2.7.3.2.1 Brand. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

A.4.2.7.3.2.2 Model. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

A.4.2.7.3.3  Illustration of intake silencer: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .or
A.4.2.7.3.3.1 Brand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

A.4.2.7.3.3.2 Model. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

A.4.2.8  Exhaust Assembly
A.4.2.8.2  Explanation and/or illustrations for exhaust assembly: . . . . . . . . . . .. . 

A.4.2.9  Valve Timing or Equivalent
A.4.2.9.1  Maximum rise of the valve, open and close angles, or the timing data against the top dead centre of the air distribution system: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
A.4.2.9.2  Benchmark and/or the range (1): . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

A.4.2.10  Lubricant Used
A.4.2.10.1 Brand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

A.4.2.10.2 Model . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

A.4.2.11  Pollution Emission Control Equipment 
A.4.2.11.1  Crankcase gas recycling equipment (explanation and illustration): . . . . . . . . . . . .
 A.4.2.11.2  Additional pollution control equipment (if installed on the vehicle and is not included in other items)
A.4.2.11.2.1  Catalyst with /without (1) Model: . . . . . . . . . . . . . . . . . . . . . . . .

A.4.2.11.2.1.1  Number of catalysts and other catalytic units . . . . . . . . .

A.4.2.11.2.1.2  Measurement, shape and volume of catalyst:. . . . . . . . . . . . . . 

A.4.2.11.2.1.3  How the catalyst functions. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

A.4.2.11.2.1.4 Total content of precious metals . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A.4.2.11.2.1.5 Relative density . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

A.4.2.11.2.1.6 Carrier (structure and material) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

A.4.2.11.2.1.7 Density of the holes. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
A.4.2.11.2.1.8 Model of the catalyst case . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . .

A.4.2.11.2.1.9 Location of the catalyst (location in the exhaust system and the standard distance): . . . . . . . . . . . . . . . . . . . . . . . . .

A.4.2.11.2.1.10 Heat protection: with/without(1)

A.4.2.11.2.2  Oxygen Sensor: with/without (1)
A.4.2.11.2.2.1 Model:. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

A.4.2.11.2.2.2. Location . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

A.4.2.11.2.2.3 Control range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

A.4.2.11.2.3  Air Injection System: with/without (1)
A.4.2.11.2.3.1 Model (impulsion air, air pump etc(1):. . . . . . . . . . . . . . . . . . . . . .

A.4.2.11.2.4 Exhaust Recycle: with/without (1) Model:. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

A.4.2.11.2.4.1 Characteristics (flow rate etc): . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

A.4.2.11.2.5  Evaporative Pollutants Control System: with/without (1)
A.4.2.11.2.5.1 Fully explain the equipment and their adjustment status. . . . . . . . . . . . . . . . . . . A.4.2.11.2.5.2 Illustration of the Evaporative Pollutants Control System. . . . . . . . . . . . . . . . . . .  

A.4.2.11.2.5.3 Illustration of charcoal canister:. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

A.4.2.11.2.5.4  Mass of the dry charcoal: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . g

A.4.2.11.2.5.5 Illustration of the fuel tank and explain its volume and material. . . . . . . . . . 
A.4.2.11.2.5.6 Illustration of the heat protection between the fuel tank and exhaust pipe . . . . . . . . . . . .
A.4.2.11.2.6 Particulate Trap: with/without(1) Model: . . . . . . . . . . . . . . . . . . . . . . . . . .

A.4.2.11.2.6.1 Size, shape and volume of the particulate trap:. . . . . . . . . . . . . . . . . . . . . . . . . 

A.4.2.11.2.6.2 Model and structure of the particulate trap: . . . . . . . . . . . . . . . . .

A.4.2.11.2.6.3 Location (standard distance in the exhaust system): . . . . . . . . . . . . . . . . . . . . . . . . . 

A.4.2.11.2.6.4  Explanation and/or illustration of recycling system and recycling method. . . . . 

A.4.2.11.2.7 Other systems (explanations and working theories): . . . . . . . . . . . . . . . . . . 

A.4.2.11.2.8  OBD System
A.4.2.11.2.8.1  MI’s written explanation and/or illustration. . . . . . . . . . . . . . . . . . . .

A.4.2.11.2.8.2  List and purpose of all the parts monitored by OBD system: . . . . . . . . . . . . . .

A.4.2.11.2.8.3  Written Explanation of the following:
A.4.2.11.2.8.3.1  Positive Ignition Engine (1)
A.4.2.11.2.8.3.1.1 Catalyst monitoring (1) : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

A.4.2.11.2.8.3.1.2 Misfire detection(1) : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

A.4.2.11.2.8.3.1.3 Oxygen sensor monitoring (1): . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
A.4.2.11.2.8.3.1.4  Other parts monitored by OBD system (1): . . . . . . . . . . . . . . . . . . . . . . . . . . . 
A.4.2.11.2.8.3.2  Compression Ignition Engine (1)
A.4.2.11.2.8.3.2.1  Catalyst monitoring (1): . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

A.4.2.11.2.8.3.2.2 Particulate trap monitoring (1): . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

A.4.2.11.2.8.3.2.3 Electronic fuelling system monitoring (1): . . . . . . . . . . . . . . . . . . . . . . . . . . .

A.4.2.11.2.8.3.2.4  Other parts monitored by OBD system (1): . . . . . . . . . . . . . . . . . . . . . . . .
A.4.2.11.2.8.4  MI activation determination (fixed number of the revolution cycles and statistic method): . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

A.4.2.11.2.8.5 List of the output codes and format of the OBD system (with explanation for each one): . . . . . . . . . . . . . . . . . . .

A.4.2.11.2.8.6 The manufacturer must provide the following additional information to ensure the compatibility between the OBD system and parts, repair parts, diagnostic tools and monitoring equipment, unless the information contains intellectual property or the technical secrets of the manufacturer or OEM supplier. 
    The following material shall be presented again in Appendix B. 
A.4.2.11.2.8.6.1 The test type and the number of the pre-processing cycle when the vehicle was being type approved originally.
A.4.2.11.2.8.6.2 The cycle check type used by the OBD system to monitor parts when the vehicle was being type approved originally.
A.4.2.11.2.8.6.3 Provide summarizing documents for all of the parts affected by strategies to monitor problems and activate MI (required number of operating cycles or statistics method), including a list of parameters that affect the parts monitored by the OBD system. List all power parts that are related to emission, the output code and format of the OBD system of each part that has nothing to do with emission but determines MI activation (with explanation for each one). The manufacturer must provide especially the test identification from $21 to FF of mode $05, and $06’s online service data. For vehicles whose communication system adopts ISO 15765-4, Road vehicles -- Diagnostics on Controller Area Networks (CAN) -- Part 4: Requirements for emission-related systems, the manufacturer must provide the explanation for the test identification from $00 to FF of mode $06 and the monitoring identification number of each of the OBD system supported. 
A.4.2.11.2.8.6.4 All of the required information needs to be provided in the following format, and attached at the end of this appendix.
	Part Name
	Problem code
	Monitoring Strategy
	Problem Determination
	MI Activation Determination
	Related Parameters
	Pre-processing Cycle
	Verification Test

	Catalyst

	P0420
	Signals from oxygen sensor 1 and 2
	Signal difference between two oxygen sensors 
	Third cycle
	RPM of the engine, load of the engine, A/F mode, temperature of the catalyst . 
	Two Test I rotating
	Test I


A.4.2.12  LPG Supply System: with/without (1)
A.4.2.12.1Type approval: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

A.4.2.12.2  The Electronic Management Unit for LPG Engine
A.4.2.12.2.1 Brand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

A.4.2.12.2.2 Model. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

A.4.2.12.2.3 Adjustment possibility related to emissions.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

A.4.2.12.3  Supplemental Information
A.4.2.12.3.1  Explain safety steps for protecting the catalyst when switching back and forth from petrol to LPG:. . . .. . . . . . . . .

A.4.2.12.3.2 System placement (electric lines, vacuum compensating hoses etc). . . . . . . . . . . .

A.4.2.12.3.3 Symbol illustration. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..

A.4.2.13  NG Supply System: with/without (1)
A.4.2.13.1 Type approval: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A.4.2.13.2 The Electronic Management Unit for NG Engine
A.4.2.13.2.1 Brand. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
A.4.2.13.2.2 Model . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

A.4.2.13.2.3 Adjustment possibility related to emissions. . . . . . . . . . . . . . . . . . . . . . . . . . . . .

A.4.2.13.3 Supplementary Information:
A.4.2.13.3.1 Explain safety steps for protecting the catalyst when switching back and forth from petrol to NG:. . . . . . . . . .

A.4.2.13.3.2 System placement (electric lines, vacuum compensating hoses etc).. . . . . . . . . . . . 

A.4.2.13.3.3 Symbol illustration . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .
A.5 Transmission System
A.5.1 Clutch (model). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

A.5.1.1 Maximum torque transmitted. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

A.5.2 Transmission
A.5.2.1Model (Manual/auto/CVT(*) (1) ): . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

A.5.3  Speed Ratio
	Gear
	Internal Speed Ratio of the Transmission
(The Revolution Speed Ratio from the Engine to the Transmission Output Axle)
	Main Transmission Ratio

(The Revolution Speed Ratio from the Transmission Output Axle to Driving Wheel)

	Total Speed Ratio

	Maximum CVT (*) 
Gear 1 
Gear 2 
Gear 3 
....

Minimum CVT  
Backup Gear
	
	
	


A.6 Suspension System
A.6.1 Tyres and Wheels
A.6.1.1 Combination of tyres and wheels (give the sizes, maximum loading capacity target, maximum speed type for tyres, and provide the size of the rim and deviation for wheels.)
A.6.1.1.1 Axles
A.6.1.1.1.1 Axle 1: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

A.6.1.1.1.2 Axle 2: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

A.6.1.1.1.3 Axle 3: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

A.6.1.1.1.4 Axle 4: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

           etc
A.6.1.2 Upper and Lower Limits of the Rolling Radius
A.6.1.2.1 Axle 1: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

A.6.1.2.2 Axle 2: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

A.6.1.2.3 Axle 3: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

A.6.1.2.4 Axle 4: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

          etc
A.6.1.3 The tyre pressure recommended by the manufacturer: . . . . . . . . . . . . . . . . .  kPa

A.7 Vehicle Body
A.7.1 Seats
A.7.1.1 Quantity: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Date, Document
Appendix B
(Appendix of Material)
Type Approval Certificate Format
(Maximum size: A4 (210 x 297 mm))

The following notice is issued for vehicles/parts/stand-alone technologies of certain type according to standards set in GB18352.3. 

The Approval of Type approval (1)
The Extension of Type approval (1)
The Rejection of Type approval (1)
The Dismissal of Type approval (1)
The Number of Type approval (1):. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

The Extension Number of Type approval (1):. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Extension Reasons:. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

B.1 Part I
B.1.1 Brand (the product name of the manufacturer). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

B.1.2 Type and general description of the product: . . . . . . . . . . . . . . . . . . . . . . .

B.1.3 The identifying method and location of the vehicle type, such as marked on the vehicle/parts/stand-alone technology (1) (2). . . . . . . . . . . . . . . . . . . . . . . .

B.1.4 Type of the vehicle:. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

B.1.5 Name and address of the manufacturer. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .

B.1.6 The location and the method to put the type approval sign on the vehicle. . . . . . . . . . . . 

B.1.7 Address of the assembly factory . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
B.2 Part II
B.2.1 The testing agency responsible for type approval. . . . . . . . . . . . . . . . . . . . . . . .

B.2.2 Date the test report is written: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

B.2.3 Serial No. of the test report. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


B.2.4 Date the certificate is issued.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

B.2.5 Signature and seal (type approval authority). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

B.2.6 Notes:. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

B.2.7 The material index kept by the type approval authority is attached. It can be obtained when needed. 
(1) Cross out what is not applicable.

(2) If the marks contained in the identifying method have nothing to do with the content that describes the vehicle type/parts/stand-alone technology of the type approval, these marks should be indicated as “?”. 
Appendix BA
(Appendix of Material)

Additional Material for Type Approval Certificate
BA.1  Vehicle Parameters and Test Condition
BA.1.1 The vehicle’s total mass: . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BA.1.2 The vehicle’s maximum total mass:. . . .. .  . . . . . . . . . . . . . . . . . . . . . . . . . . .

BA.1.3 RM of the vehicle . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BA.1.4 Number of seats (including driver’s seat): . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BA.1.5 Engine’s ID .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BA.1.6  Fuel used by the Engine: diesel/petrol /LPG/NG/other (1)
BA.1.7  Lubricant Used by the Engine
BA.1.7.1 Brand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

B.1.7.2 Model . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BA.1.8 Transmission
BA.1.8.1 Manual: Number of gears(1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .

BA.1.8.2 Auto: Number of speed ratios (1):. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BA.1.8.3 Continuous shifting: yes/no (1)
BA.1.8.4 Speed ratio of differential . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BA.1.8.5 Ratio of the main transmission. . . . . . . . . . . . . . . . . . .

BA.1.9 Type of tyres and size range. . . . . . . . . . . . . . . . . . .

BA.1.9.1 The rolling circumference of the tires used for Test I  . . . . . . . . . . . . . . . . . . . . . . . 

BA.2  Test Result:
BA.2.1 TestⅠ
	Test I
	CO (g/km)
	HC (g/km)(2)
	NOx (g/km)(2)
	HC+NOx(3) (g/km)
	PM (3) (g/km)

	Measured Value
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	After multiplied by DF
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


BA.2.1.1 For LPG and NG Vehicles:
BA.2.1.1.1 Duplicate the above chart. For single gaseous fuel vehicles, list the test result when using all of LPG or NG reference fuels; for bi-fuel vehicles, list the test results when using petrol and all of LPG or NG reference fuels. In addition, explain whether the results are obtained from measuring or calculation.
BA.2.1.1.2 If the vehicle belongs to a vehicle type, the type approval number of the source vehicle: . . . . . . . . . . . . .. . . . . . . . . . . . . . .

BA.2.1.1.3 Each pollutant from gaseous fuel, the emission result ratio “r” of the vehicle type.
BA.2.2 Test III. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BA.2.3 Test Ⅳ:. . . . . . . . . . . . . . . . . . . . . . . . g/test
BA.2.4 TestⅤ
    -- Durability type: 80000 km/without (1)
    -- Deterioration factor DF: the measured value/recommended value (1)
    -- List the value: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BA.2.5 Test Ⅵ

	Test Ⅵ
	CO (g/km)
	HC (g/km)

	Measured Value
	
	


BA.2.6  OBD System
BA.2.6.1 Written description or illustration of MI:. . . . . . . . . . . . . . . . . .

BA.2.6.2 List of all parts and their functions that are monitored by OBD system. . . . . . . .. . . . .

BA.2.6.3  Written Description (normal working theories)
BA.2.6.3.1 Misfire detection (2) . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . .

BA.2.6.3.2 Monitoring catalyst (2) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BA.2.6.3.3 Monitoring oxygen sensor (2) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BA.2.6.3.4 Other parts monitored by OBD system(2) . . . . . . . .. . . . . . . . . . . . . . . . . . . . .

BA.2.6.3.5 Monitoring catalyst (3) . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . .

BA.2.6.3.6 Monitoring particulate trap (3) . . . . . . . . . . . . . . . . . . . .. . . . . . .. . . . . . . . . . . . . . . . . .

BA.2.6.3.7 Monitoring the electronic controlled  (3) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
BA.2.6.3.8 Other parts monitored by OBD system (3) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BA.2.6.4  MI activation determination (fixed number of the revolution cycle and statistic method): . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BA.2.6.5  List of the output codes and format of the OBD system (with explanation for each one):
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BA.2.7 Double Idle Test
	Test content
	CO Value
 (% Volume Fraction)
	HC Value
 (ppm)
	A/F Ratio (()
	Revolution of the Engine
 (r/min)
	Engine Oil Temperature (ºC)

	Normal Idle Test
	Highest Combination of CO Value
	
	
	--
	
	

	
	Highest Combination of HC Value
	
	
	--
	
	

	High Idle Test
	
	
	
	
	


BA.3 Catalyst 
BA.3.1  The Original Catalyst Tested According to All of the Related Requirements in This regulation
BA.3.1.1 The brand and model of the original catalyst listed in A.4.2.11.2.1. . . . . . . . . 
BA.3.2  The Original Catalyst as an Alternative Tested According to All of the Related Requirements in This regulation
BA.3.2.1  The brand and model of the original catalyst as an alternative listed in A.4.2.11.2.1:. . . . . . . . . . . . . .. . . . . . . . . . . . . . .
Appendix C
(Appendix of Standards)
Test of Emissions after the Cold Start in Normal Temperature (Test I)
C.1 Summary

This Appendix explains the Test I procedure specified in 5.3.1. Vehicles using LPG and NG also need to follow the specifications in Appendix K.

C.2 Operating cycle on Chassis Dynamometer

C.2.1 Explanation for the Cycle

The operating cycle on chassis dynamometer shall be as described in Appendix CA.

C.2.2 Normal Conditions for Cycle

When necessary, the cycle pre-operating should be performed before the test in order to determine how to operate the accelerator pedal and brake pedal in order to make the real cycle close to the theoretical cycle and keep it in the range of specified allowance. 
C.2.3 Use of the Transmission

C2.3.1 If the highest speed of the transmission’s first gear cannot reach higher than 15km/h, use gear 2, 3 and 4 for operating cycle part 1. Use gear 2, 3, 4 and 5 for operating cycle part 2. When consulting the manual, it is recommended to start the vehicle on flat roads in gear 2. If it is specified in the manual that gear 1 is reserved for off-road, slow driving or towing, then you can use gear 2, 3 and 4 for operating cycle part 1. Use gear 2, 3, 4 and 5 for operating cycle part 2.

When the vehicle cannot reach the acceleration or maximum speed required by operating cycle, press the accelerator pedal fully until the vehicle reaches the required operating curve again. Any deviation from the operating cycle should be recorded in the test report. 
C.2.3.2 For vehicles with semi-auto transmission, use the gear for normal driving during the test and make sure to use the gears as specified in the manufacturer’s manual. 
C.2.3.3 For vehicles with auto transmission, use the highest gear (forward gear) for the test. When stepping on the accelerator pedal, try to accelerate the vehicle as evenly as possible to ensure that each gear engages at a regular order. In addition, the gear shift in Appendix CA is not applicable any more. You should accelerate continuously during the straight line period from the end of each idle period to the beginning of the next constant speed period. The allowance given in C.2.4 is applicable here. 
C.2.3.4 For vehicles with overdrive gear that is controlled by the driver, the overdrive gear is not supposed to be used for operating cycle test part 1; however, it can be used for operating cycle part 2.
C.2.3.5 If the idle speed of certain vehicle’s engine is higher than the revolution speed of the engine during operation periods 5, 12 and 24 in the urban area operating cycle unit, the clutch can be released in the previous operation period at the request of the manufacturer. 
C.2.4 The Allowance
C.2.4.1 When the vehicle is accelerating, moving at a constant speed or slowing down by brake, the permitted allowance between the indicated speed and the theoretical speed is ±2km/h. However, if the brake is not used and the vehicle slows down too fast, only the requirements in C.6.5.3 can be used. When the operation mode is changed, the speed allowance can be greater than the specified value. However, the duration when the allowance is greater than the specified value cannot be greater than 0.5s. 
C.2.4.2 The time allowance is ±1s. It is applicable to the beginning and end
 of each gear shift during the operating cycle part 1 while it is applicable to operation 3, 5, and 7 during the operating cycle part 2.
C3. The Vehicle and Fuel
C.3.1 Test the Vehicle

C.3.1.1 The vehicle should be in good mechanical condition. It should have been run in for at least 3000km for type approval. 

C.3.1.2 There should not be any leaking in the exhaust system to reduce the amount of gas collected from the emissions.
C.3.1.3 Check the tightness of air inlet system to ensure that vaporization will not be affected by accidental air inlet. 

C.3.1.4 The engine and control equipment should be set up following the manufacturer’s requirement. This also applies to setting up double idle (engine revolution speed and the content of CO and HC in the emissions), cold start equipment and pollution control equipment. 
C.3.1.5 When necessary, install a device on the vehicle to be tested or the vehicle equivalent to that which is to be tested to get the necessary characteristic parameters needed to set up the chassis dynamometer according to C.4.1.
C.3.1.6 The testing agency of the type approval authority shall check whether the vehicle has the same performance as declared by the manufacturer, whether the vehicle can run normally, especially whether it can start in cold and hot conditions. 
C.3.2 Fuel

The reference fuel specified in Appendix J shall be used for type approval test.

C.4 Test the Equipment

C.4.1 Chassis Dynamometer

C.4.1.4 Use one of the following two dynamometers to mock a road load. 


Dynamometer with fixed load curve, namely the physical characteristic of the dynamometer provides a load curve with a fixed shape.

Dynamometer with adjustable load curve, namely the dynamometer has at least two road load parameters to adjust an already formed load curve.

C.4.1.2 The setup of the dynamometer shall not be affected by time. Neither should it be detectable by the vehicle to affect the vibration caused by the vehicle’s normal movement. 

C.4.1.3 Inertia and load simulation equipment shall be installed on the dynamometer. For double-roller dynamometers, the equipment should be connected with the front roller.

C.4.1.4 Accuracy 

C.4.1.4.1 The accuracy of the indicated load measured and read should be ±5%.

C.4.1.4.2 For a dynamometer with a fixed load curve, the accuracy of load setup at 80 km/h should reach ±5%. For a dynamometer with an adjustable load curve, the accuracy of the dynamometer’s load vs. road load at 120, 100, 80, 60, and 40 km/h should reach ±5% while that at 20 km/h should be ±10%. When the speed is slower than 20 km/h, the dynamometer should be able to absorb the power. 
C.4.1.4.3 The total inertia of the spinning parts (including mock inertia) should be known and fall within the range of ±20 kg of the inertia of the test. 
C.4.1.4.4  The vehicle’s speed shall be measured by the roller (for twin-roller dynamometers, go with the front roller). When the vehicle’s speed is greater than 10 km/h, the measurement accuracy should be ±1 km/h.
C.4.1.4.5  The distance travelled by the vehicle should be measured by the spinning distance of the dynamometer’s roller (for twin-roller dynamometers, go with the front roller).

C.4.1.5  Load and Inertia Setup
C.4.1.5.1  For dynamometers with a fixed load curve, the load emulator should be adjusted at a constant speed of 80 km/h so that it can absorb the power on the driving wheels. The power at 50 km/h should be recorded. The way to determine and setup the load is described in Appendix CC. 

C.4.1.5.2  For dynamometers with adjustable load curves, adjust the load emulator at a constant speed of 120, 100, 80, 60, 40 and 20 km/h respectively so that it can absorb the power on the driving wheels. The way to determine and setup the load is described in Appendix CC.
C.4.1.5.3  Inertia
    For dynamometers with the ability to electronically mock the inertia, the equal efficiency to the machinery inertia system should be checked and verified. The way to determine the equal efficiency is described in Appendix CC.
C.4.2  Exhaust Sampling System
C.4.2.1  The exhaust sampling system should be able to sample the real emission amount from the tested vehicle. A Constant Volume Sampling (CVS) system should be used. This system requires that the exhaust of the vehicle be diluted by environmental air continuously in controlled conditions. To do CVS sampling, two conditions need to be satisfied: the total volume of the mixture of the tested exhaust and diluting air, and the sample gas is collected and analysed continuously according to the volume ratio.  
    The quality of the exhaust pollutants is determined by the sample gas. The density of the sample gas is corrected according to the pollutant content in the environmental air and the total flow during the test.  
    Use appropriate filter paper to test the emission of particulates. Determine the emission of particulates by basing the exhaust composition collected from the exhaust according to a ratio. Its weight is obtained by following the gravimetric method in C.4.3.2. 
C.4.2.2  The flow through the exhaust sampling system should be large enough to ensure that condensate water will not appear during all possible operation modes in the test required by Appendix CE.
C.4.2.3  Two CVS systems are listed in Appendix CE that meet the requirements set out in this Appendix. 
C.4.2.4  The mixture of the exhaust and air should be evenly mixed at probe S2.
C.4.2.5  The probe should collect the real sample gas from the dilute exhaust. 

C.4.2.6 The exhaust sampling system should not be leaking. The structure and material of the exhaust sampling system should make sure that the system does not affect the density of the pollutants contained in dilute exhaust. If any part in the exhaust sampling system (heat exchanger, fan etc) changes the density of any pollutant in the dilute exhaust that is not correctable, this pollutant shall be sampled before it reaches that part. 
C.4.2.7 If the tested vehicle has an exhaust pipe that consists of several manifolds, connect each manifold in a place as close to the vehicle as possible but so as the vehicle’s movement is not affected. 

C.4.2.8  The difference between the static pressure vibration at the exit of the exhaust pipe and that tested during the operating cycle by the dynamometer that is not connected with the exhaust pipe should be within the range of ±1.25 kPa. If the written request submitted to the type approval authority by the manufacturer confirms that a more restrictive allowance is needed, a sampling system that can keep the static pressure vibration within ±0.25 kPa should be used. The backpressure should be measured in the exhaust as close to the exit as possible, or in the extended tube with the same diameter as that of the exhaust.
C.4.2.9 All of the valves used to change exhaust direction should be fast and adjustable quickly.
C.4.2.10 Collect the gas sample in a grab bag with appropriate volume. The bag material should be able to make sure that changes in the pollutant density of the gas are kept within ±2% range after it has stored the gas for 20 minutes. 
C.4.3  Analyzing Devices
C.4.3.1  Requirements
C.4.3.1.1  Use the following devices to analyse gaseous pollutants:

    CO and CO2 analyser: non-dispersive infrared detection (NDIR).
    HC analyser: For positive ignition engines, HC analyser (FID). Labelled by propane and represented by C1 equivalent.
    HC analyser: For compression ignition engines, heated flame ionization detector (HFID). Its detector, valves and tubes are heated to 463K (190ºC)±10 K. Labelled by propane and represented by C1 equivalent.
    NOx analyser: chemiluminescent analysis (CLA) or non-dispersive ultra-violet resonance absorption (NDUVR). Both have NOx-NO converter.
    Particulates: Use gravimetric method to test the particulates collected by two connected filter papers placed in the sample gas in any situation. Use the following formula to calculate the mass of the collected particulates. 

[image: image3.wmf]f

ep

mix

p

m

d

V

V

M

´

=

 or 
[image: image4.wmf]mix

ep

p

f

V

V

d

M

m

´

´

=


    In the above formula:
    Vep: the flow through the filter paper, m3,
    Vmix: the flow through the channel, m3,
    Mp: mass of the particulate, g/km,
    Mlimit : limit value of the particulate mass (limit value of the valid mass collected by the filter), g/km,
    mf: Particulate mass collected by the filter paper, g,
    d: the actual distance equivalent to the operating cycle, km.
Adjust the particulate sampling ratio (Vep/Vmix) to make it satisfy:
Mp = Mlimit ,1mg≤ mf≤5mg (when using a filter paper with a diameter of 47mm) 
    The material on the surface of the filter paper that is close to the exhaust should be hydrophobic and inert (glass fibre covered with carbon fluoride)
 C.4.3.1.2 Accuracy
    All analysers should have the span and the accuracy needed for measuring the pollutant density in the exhaust sample gas.

    Regardless of the actual value of the labelled gas is, the measurement error should not be over ±2% (the analyser’s error). When the density of the labelled gas is less than 100 ppm (1), the measurement error should not be over ±2 ppm. The environmental air should be measured by the same analyser in the same span. 
    The micro-scale used to weigh all of the filter papers should have an accuracy of 5 (g and 1 (g resolution ratio. 
C.4.3.1.3 Ice Groove
    No gas dryer can be used before using the analyser, unless it can be proven that the dryer will not affect the pollutants contained in the air flow. 
C.4.3.2 Special Requirements for Compression Ignition Engines 

Use the HFID analyser with a recorder and heated sampling tubes to perform HC analysis continuously. The average density of the tested hydrocarbon should be determined by the integral. The temperature of the heated sampling tubes should be maintained between 463 K ± 10 K (190º±10º). Place a heated filter (Fh) in the heated sampling tube, which can filter particulates that are not less than 0.3 (m with efficiency of 99%, to filter off the solid particulates in the tested airflow.

The responding time of the sampling system (from the probe to the entrance of the analyser) should not be greater than 4s.
    HFID should have a fixed flow rate (heat converter) system to ensure that the sampled gas is representative, unless the changed CFV airflow can be made up. 

The particulate sampling device consists of a dilution channel, probe, filter unit, bypass flow pump, flow adjuster and measuring unit. The particulate sample flow is obtained through two connected filter papers. The probe should be placed in the dilute area of the sampling flow so that it can collect a representative sample from the even mixture of air and exhaust. The temperature of the air and exhaust mixture close to the filter paper should not be over 325 K (52º). The temperature fluctuation of the flow in the flow meter should not be over ±3 K while the ratio fluctuation of the mass and flow cannot be over 5%. If the overload of the filter paper causes unacceptable volume changes in the flow, the test should be stopped. When restarting the test, the flow ratio should be reduced or larger filter papers used. The filter paper should be taken out of the air conditioned room one hour before the test. 

Before the test, put the filter paper used to measure particulates in an open tray in an air conditioned room that dust can be kept away. The pre-processing should be at least 8 hours but less than 56 hours (related to temperature and humidity). Weigh the pre-processed and un-soiled filter paper and store it for use.
    If the filter papers are not used within one hour of being weighed, they should be re-weighed. 
    The one hour limit can be 8 hours if one or two of the following is satisfied:
· Processed filter papers are placed or stored in sealed filter paper containers with plugs. Or

· Processed filter papers are placed in filter paper containers and then put in the sampling tube without any air flow.
C.4.3.3  Labelling 
Each analyser needs to be labelled regularly as needed. In any case, they should be labelled once in the month before the type approval test. For the production conformity test, they need to be labelled at least every six months. 
The labelling method used by the analysers specified in C.4.3.1 is described in Appendix CF. 

C.4.4  Measuring the Volume
C.4.4.1  When using the CVS sampler to measure the total volume of the dilute exhaust, the measuring accuracy should be ±2%.
C.4.4.2  Labelling the CVS System
    Labelling the volume measurement device of the CVS system should be able to ensure the required accuracy. It should be labelled frequently enough to maintain required accuracy.


Examples of labelling procedure that can ensure the required accuracy are given in Appendix CF. The procedure uses a dynamic flow measuring device, which is suitable for the high flow encountered by the CVS system during the test. This accuracy of this device should pass the conformity test performed according to approved national standards or international standards.
C.4.5  Gas
C.4.5.1  Pure Gas
    The following pure gas should be prepared for labelling and operating when necessary: 
· Pure nitrogen: HC≤1ppmC, CO≤1ppm, CO2≤400ppm, NO≤0.1ppm;
· Pure air mixture: HC≤1ppmC, CO≤1ppm, CO2≤400ppm, NO≤0.1ppm; The volume fraction of the oxygen content should be between 18% and 21%;
· Pure oxygen: the purity O2≥99.5% of the volume fraction. 
· Pure hydrogen (and gas mixture with hydrogen) HC≤1ppmC,CO2≤400ppm；

· Carbon monoxide: the minimum purity 99.5% of the volume fraction.
· Propane: the minimum purity 99.5% of the volume fraction.
C.4.5.2 Labelling the Gas
    The gas mixture with the following chemical items should be ready:

· C3H8 and Pure air mixture (refer to C.4.5.1),

· CO and pure nitrogen

· CO2 and pure nitrogen

· NO and pure nitrogen (the content of NO2 does not exceed 50% of that of NO).

The actual density of the labelled gas should be within the range of ±2% of the labelled value.
   The required density in Appendix CF can be obtained by using a gas cutter or by diluting pure nitrogen or pure air mixture. The accuracy of the mixing device should be ensured to fall within the range of ±2% of the density of the diluted labelled gas.      

C.4.6 Additional Equipment
C.4.6.1 Temperature
    The accuracy for measuring the temperature specified in Appendix CH should be±1.5K.
C.4.6.2 Pressure
    The accuracy for measuring the air pressure should be ±0.1kPa.
C.4.6.3 Absolute Humidity
    The accuracy for measuring absolute humidity should be ±5%.
C.4.7 The exhaust sampling system should be verified by following the methods described in Chapter CG.2 and CG.3. The maximum deviation between the amount of collected gas and the measured gas is 5%.
C.5 Test Preparation
C.5.1 Adjust the Inertia Emulator according to the Vehicle’s Flat Movement Inertia 
    Use an inertia emulator to make the RM within the range described in Chart C.1 and the total inertia of the spinning mass obtained proportional. 
Chart C.1

	RM of the Vehicle
(kg)
	Equivalent Inertia I

(kg)

	RM ≤ 480

480 < RM ≤ 540

540 < RM ≤ 595

595 < RM ≤ 650

650 < RM ≤ 710

710 < RM ≤ 765

765 < RM ≤ 850

850 < RM ≤ 965

965 < RM ≤ 1080

1080 < RM ≤ 1190

1190 < RM ≤ 1305

1305 < RM ≤ 1420

1420 < RM ≤ 1530

1530 < RM ≤ 1640

1640 < RM ≤ 1760

1760 < RM ≤ 1870

1870 < RM ≤ 1980

1980 < RM ≤ 2100

2100 < RM ≤ 2210

2210 < RM ≤ 2380

2380 < RM ≤ 2610

2610 < RM
	455

510

570

625

680

740

800

910

1020

1130

1250

1360

1470

1590

1700

1810

1930

2040

2150

2270 

2270

2270



If the chassis dynamometer does not have corresponding equivalent inertia, use the bigger equivalent inertia that is the closest to the vehicle’s RM. 
C.5.2 Dynamometer Setup
    Adjust the load by following the method in C.4.1.5. Record the method used and data obtained (equivalent inertia, characteristic adjusting parameter).

C.5.3 Pre-processing of the Vehicle
C.5.3.1 In order to measure the particulates of the vehicle with a compression ignition engine, pre-test the vehicle with the operating cycle part 2 continuously for three cycles as described in Appendix CA. Set up the dynamometer according to C.5.1 and C.5.2.
    Vehicles with compression ignition engines can be pre-tested by operating part 1 once and

part 2 twice upon the request of the manufacturer. 

    The vehicle after the pre-test should be placed indoors at a relatively stable temperature between 293K and 303K (20º~30º) for at least 6 hours until the temperature of the engine oil and coolant (if applicable) is in the range of the room temperature ±2K. 

The test should be performed within 6 to 30 hours after the vehicle runs in normal temperature if the manufacturer requests.
C.5.3.1.1 For the vehicle that uses LPG or NG, or bi-fuel with a positive ignition engine, it should be pre-tested after it is tested with one reference fuel and before it is going to be tested with another fuel. During the pre-test, the second reference fuel should be used and the operating cycle described in Appendix CA should be performed, including part 1 once and part 2 twice. This pre-test cycle can be extended upon the request of the manufacturer and the approval of the testing agency. The setup of the dynamometer should follow C.5.1 and C.5.2. 

C.5.3.2 The tyre pressure should be the same as specified by the manufacturer, and the same as used to adjust the dynamometer for the preliminary road test. If a twin roller dynamometer is used, the tyre pressure can be greater than specified by the manufacturer for less than 50%. Record the actual pressure used in the test in the test report. 
C.6 Stand Testing Procedure  
C.6.1 Specific Conditions for Cycle Test
C.6.1.1 During the test, the temperature in the test room should be between 293K~303K (20º~30º), and the absolute humidity of the air in the test room or the air inlet of the engine H (g water /kg dry air)should be: 
5.5 ≤ H ≤ 12.2

C.6.1.2 Place the vehicle as horizontal as possible to avoid uneven distribution of the fuel.
C.6.1.3 Use a fan with different speeds to cool the tested vehicle. The speed of the fan should be between 10km/h to 50km/h and above. The linear speed of the air at the fan exit should be within the range of the fan’s speed ±5km/h. In choosing the fan, consider the following factors: 

-- Exit area: at least 0.2m2

-- The distance of the fan from its lowest point to the floor: about 20cm.

-- The distance between the fan and the front of the vehicle: about 30cm. 

The speed of any alternative fan should not be less than 6m/s (21.6km/h). For special vehicles, such as vans and jeeps, the distance of the fan above the floor can be adjusted upon the request of the manufacturer. 
C.6.1.4 During the test, record the changes of the speed with time or speed data collected by data collecting system.

C.6.2 Start the Engine
C.6.2.1 Use the start device to start the engine by following the specifications in the manufacturer’s manual.   
C.6.2.2 Start on operating cycle part 1 immediately after the vehicle is started. 
C.6.2.3 For LPG or NG vehicles, petrol can be used to start them, and then switch to LPG or NG after a pre-determined period of time that cannot be changed by the driver. 

C.6.3 Idle
C.6.3.1 Manual or Semi-Auto Transmission
C.6.3.1.1 When the vehicle is idle, engage the clutch and set the gear in the neutral position. 
C.6.3.1.2 In order to accelerate in the normal cycle, the clutch should be disengaged in the 5 seconds from the end of each idle in operating cycle part 1 to right before the acceleration and the gear should be set at the neutral position
C.6.3.1.3 The first idle time in the operating cycle part 1 includes: engaging the clutch, idle for 6 seconds with the gear in the neutral position and disengaging the clutch, idle for 5 seconds in gear 1.

The above two idle periods should be continuous. The idle time when operating cycle part 2 starts includes disengaging the clutch, idle for 20 seconds at gear 1.
C.6.3.1.4 The idle operating time in each cycle during operating cycle part 1 includes: engaging the clutch, idle for 16 seconds with the gear in the neutral position and disengaging the clutch, idle for 5 seconds in gear 1. 
C.6.3.1.5 The idle operating time between two cycles during operating cycle part 1 includes: engaging the clutch, idle for 13 seconds with the gear in the neutral position and disengaging the clutch, idle for 5 seconds at gear 1. 
C.6.3.1.6 The idle operating time at the end of deceleration in operating cycle part 2 (the vehicle has stopped) includes: engaging the clutch, idle for 20 seconds with the gear in the neutral position.
C.6.3.2 Automatic Transmission

Set up the gear selector before the test starts, then it should not be touched further, unless the scenario described in C.6.4.3 happens, or the gear selector can select the overdrive gear (if applicable).
C.6.4  Acceleration
C.6.4.1 When accelerating, try to make it as constant as possible throughout. 
C.6.4.2 If the acceleration is not finished in the specified time period, deduce the exceeded time from allowed time for gear shifting, if possible. Otherwise, deduct it from next operation of the same speed. 
C.6.4.3  Automatic Transmission
    If the acceleration is not finished in the specified time period, operate the gear selector as required with manual transmission. 
C.6.5 Deceleration
C.6.5.1 During all deceleration operations in the operating cycle part 1, fully release the accelerator pedal and engage the clutch. When the vehicle’s speed is slowed down to 10km/h, disengage the clutch but do not use the gear shaft. 
    During all deceleration operations in the operating cycle part 2, fully release the accelerator pedal and engage the clutch. When the vehicle’s speed is slowed down to 50km/h, disengage the clutch but do not use the gear shaft. 
C.6.5.2 If the deceleration takes longer than specified by the relative operation, use the brake. 
C.6.5.3 If the deceleration takes shorter than specified by the relative operation mode, resume the theoretical time specified for the cycle in the next operation of the same speed or idle.
C.6.5.4 When the deceleration in operating cycle part 1 is finished (the vehicle has stopped), engage the clutch and set the gear in the neutral position.

C.6.6 Constant Speed
C.6.6.1 When switching from acceleration to next operation mode of the same speed, avoid pressing the accelerator pedal too hard or closing the throttle valve. 
C.6.6.2 Constant speed mode can be achieved by keeping the accelerator pedal in the same position.
C.7 Sampling and Analyzing Gaseous Pollutants and Particulates
C.7.1 Sampling

Sampling should start at the moment when or before the engine is started (BS) and finish (ES) when the last idle period ends in the operating cycle part 2. For Test VI, it ends when the last idle period is finished in the operating cycle part 1.   
C.7.2 Analyzing
C.7.2.1 The collected exhaust in the grab bag should be analysed as soon as possible. In any situation, the analysis cannot be later than 20 minutes after the operating cycle is finished while the particulate filter paper cannot be taken to the weighing room later than one hour after the operating cycle is finished. The filter paper should be processed within 2 to 36 hours before it is weighed. 
C.7.2.2 Before analyzing each sample gas, adjust the span of the analyser for each pollutant by using appropriate zero air. 
C.7.2.3 Then adjust the analyser to the labelled curve by using the span gas with a labelled density at 70% 50 100% of the span.
C.7.2.4 Check the null point of the analyser again. If the difference between the reading and that adjustment value in C.7.2.2 is greater than 2% of the span, repeat the above step. 

C.7.2.5 Analyse the sample gas. 
C.7.2.6 Upon the completion of the analysis, use the same gas to re-check the null point and span point. If the difference between the result and the labelled value is less than 2%, the result is valid.   

C.7.2.7 At each point in this chapter, the flow rate and pressure of each gas should be the same as that of the gas used to label the analyser. 
C.7.2.8 The density of each gaseous pollutant measured should be the reading on the measuring device when it is stable. The mass of the emitted hydrocarbon for compression ignition engines should be calculated based on the entire content of the HFID’s reading. The flow can be adjusted according to the method described in Appendix CE when necessary. 
C8 Determining the Amount of Gaseous Pollutants and Particulates Emitted
C.8.1 Volume Tested
    The volume tested should be corrected to the standard status: 101.33 kPa and 273.2 K.
C.8.2 Total Mass of the Gaseous Pollutants and Particulates Emitted
    Determine the mass (m) of each emitted gaseous pollutant during the test according to its volume density, its volume and the product of its density in the above standard status. The density of each gas in the standard status is as follows:
· CO: d = 1.25 g/L,
· For hydrocarbon 

Petrol (CH1.85) d = 0.619 g/L,

        Diesel (CH1.86) d = 0.619 g/L,

        LPG (CH2.525) d = 0.649 g/L,

        NG (CH4) d = 0.714 g/L,

· For NO2: d = 2.05 g/L.

   The mass (m) of each emitted gaseous pollutant during the test is obtained by weighing particulates collected by both filter papers with m1 as the mass collected by the first filter paper and m2 as the mass collected by the second filter paper:
· If 0.95 (m1 + m2 ) ≤ m1 , then mf = m1,
· If 0.95 (m1 + m2 ) > m1 , then  mf = m1 + m2 ,
· If m2 > m1, the test is invalid. 
Appendix CH provides several methods and examples for determining the mass of emitted gaseous pollutants and particulates.
Appendix CA
(Appendix of Standards)

Itemization of the Operating cycle for Test I
CA.1 The Operating cycle
CA.1.1 Operating cycle consists of part 1 (operating cycle in urban areas) and part 2 (operating cycle in extra urban areas), as shown in Illustration CA.1. 

Illustration CA.1  The Operating cycle for TestⅠ

(Characters on the image from top to bottom: vehicle speed (km/h), part 1, part 2, (operating cycle in urban areas, time (s), BS: Sampling starting, ES: Sampling ended.)
CA.2  Operating cycle Part 1

Please refer to illustration CA.2 and Chart CA.1
Illustration CA.2  Illustration of Part 1, the Operating cycle Test I 
(Characters on the image from top to bottom: disengage the clutch, gear 1, neutral position, gear 2, idle, gear 3, disengage the clutch and put the gear at gear 1 or 2, shift the gear, the compound deviation between the vehicle speed (±2 km) and time (±2 s) at each spot as shown in the illustration, cycle theoretical curve, duration when the cycle is finished: 195 seconds)

Chart CA.1  Operating cycle Part 1 On the Chassis Dynamometer
	Operation
	Operation
	Operation Mode
	Accelerated Speed (m/s2)
	Vehicle Speed (km/h)
	Each Duration
	Accumulative Time(s)
	Gears Used for Manual Gear Shifting 

	No.
	
	
	
	
	Operation (s)
	Operation Mode (s)
	
	

	1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25
	Idle
Accelerating
Constant speed
Decelerating

Decelerating/Disengage clutch
Idle

Accelerating

Gear shifting Accelerating

Constant speed

Decelerating

Decelerating/Disengage clutch

Idle

Accelerating

Gear shifting Accelerating

Gear shifting Accelerating

Constant speed

Decelerating
Constant speed

Gear shifting
Decelerating

Decelerating/Disengage clutch

Idle
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	1

2

3

4

5

6

7

8

9

10

11

12

13

14

15
	1.04

-0.69

-0.92

0.83

0.94

-0.75

-0.92

0.83

0.62

0.52

-0.52

-0.86

-0.92


	0-15

15

15-10

10-0

0-15

15-32

32

32-10

10-0

0-15

15-35

35-50

50

50-35

35

35-10

10-0


	11

4

8

2

3

21

5

2

5

24

8

3

21

5

2

9

2

8

12

8

13

2

7

3

7
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	11

4

8

5

21

12

24

11

21

26

12

8

13

12

7
	11

15

23

25

28

49

54

56

61

85

93

96

117

122

124

133

135

143

155

163

176

178

185

188

195
	6s·PM+5s·K1[*]

1

1

1

K1
16s·PM+5s·K1
1

2

2

2

K2
16s·PM+5s·K1
1

2

3

3

3

3

2

K2
7sPM

	[*]

PM．．．．．．．．．．Transmission at neutral, disengage the clutch.


K1、K2．．．．．．．Transmission at gear 1 or 2, disengage the clutch. 


CA.2.1  Itemization by Operation Modes
	
	Duration (s)
	%

	Idle
Idle, decelerating, disengage the clutch 
Shifting the gear
Accelerating 
Constant speed
Decelerating 


	60

9

8

36

57

25
	30.8






 35.4

4.6

4.1

18.5

29.2

12.8

	
	195
	100


CA.2.2  Itemization by Gears Used
	
	duration (s)
	%

	Idle

Idle, decelerating, disengage the clutch 

Shifting the gear

Gear 1
Gear 2

Gear 3
	60

9

8

24

53

41
	30.8






 35.4

4.6

4.1

12.3

27.2

21

	
	195
	100


CA.2.3  General Information
    Average speed during the test: 19 km/h.
    Valid driving duration: 195 s.
    Driving distance for each cycle theory: 1.013 km.
    Equivalent distance of the four cycles: 4.052 km.
CA.3  Operating cycle Part 2
    Please refer to Illustration CA.3 and Chart CA.2


Illustration CA.3  Operating cycle Part 2 of Test I
Chart CA.2  Operating cycle Part 2 of Test I
	Operation Order
	Operating Status
	Operation Mode
	Accelerated Speed (m/s2)
	Vehicle Speed
( km/h)
	Each Duration
	Accumulative  Duration (s)
	Gear Used for Manual Shifting

	
	
	
	
	
	Operation
(s)
	Operation

 Mode (s)
	
	

	1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21
	Idle
Accelerating
Gear Shifting 
Accelerating

Constant Speed
Accelerating

Constant Speed

Accelerating

Constant Speed

Decelerating 
Constant Speed

Accelerating

Constant Speed

Accelerating

Constant Speed
Accelerating

Constant Speed

Decelerating 

Decelerating 

Decelerating , disengaging clutch

Idle
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	1

2

3

4

5

6

7

8

9

10

11

12

13
	0.83

0.62

0.52

0.43

-0.69

0.43

0.24

0.28

-0.69

-1.04

-1.39
	0-15

15-35

35-50

50-70

70

70-50

50

50-70

70

70-100

100

100-120

120

120-80

80-50

50-0
	20

5

2

9

2

8

2

13

50

8

69

13

50

35

30

20

10

16

8

10

20
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	20

41

50

8

69

13

50

35

30

20

10

34

20
	20

25

27

36

38

46

48

61

111

119

188

201

251

286

316

336

346

362

370

380

400
	K1 (1)
1

-

2

-

3

-

4

5

4s.5+4s.4

4

4

5

5

5 (2)
5 (2)
5 (2)
5 (2)
5 (2)
K5 (1)
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CA.3.1  Itemization by Operation Modes







 Duration (s)
  (%)
	Idle:
Idle, decelerating, disengage the clutch 

Shifting the gear

Accelerating
Constant speed
Decelerating

	40

10

6

103

209

32

400
	10.0

2.5

1.5

25.8

52.2

8.0

100


CA.3.2  Itemization by Gears Used







  Duration (s)
   (%)
	Idle

Idle, decelerating, disengage the clutch 

Shifting the gear

Gear 1

Gear 2

Gear 3

Gear 4

Gear 5
	40

10

6

5

9

8

99

223

400
	10.0

2.5

1.5

1.3

2.2

2.0

24.8

55.7

100


CA.3.3
General Information
    Average speed during the test: 162.6km/h
    Valid driving duration: 400s
    Driving distance for each cycle theory: 6.955km
    Maximum vehicle speed: 120km/h
    Maximum accelerated speed: 0.833m/s2
    Maximum decelerated speed: -1.389m/s2


Appendix CB

(Appendix of Standards)

Chassis Dynamometer
CB.1 Definition of the Chassis Dynamometer with Fixed Load Curve 

CB.1.1 Summary
    If the total driving resistance on the road at the vehicle speed of 10 km/h ~ 120 km/h cannot be reproduced on the chassis dynamometer, a chassis dynamometer with the following characteristics is recommended. 

CB.1.2  Definition
CB.1.2.1  A chassis dynamometer with one roller or twin rollers. 
The front roller can drive directly or indirectly the inertia mass and power absorbing device. 
CB.1.2.2 The following is the load absorbed by the friction effect in the brake and chassis dynamometer at 0 km/h ~ 120 km/h:
F = (a + b V2 ) ± 0.1 F80 (cannot be negative)

    In the formula: 
    F = The total load absorbed by the chassis dynamometer (N),
    a = Equivalent value of the rolling resistance (N),
    b = Equivalent value of the air resistance coefficient (N/(km/h) 2),
    V = Vehicle speed (km/h),
    F80 = Load at 80 km/h (N).
CB.2  Determining the Chassis Dynamometer
CB.2.1 Summary
This appendix describes the method to determine the load absorption of the chassis dynamometer and the brake. The loads absorbed include that which is absorbed in friction effect and that which is absorbed by the power absorbing device.   


Run the dynamometer until it is over the test speed. Disconnect it from the starting equipment so that the speed of the driven roller slows down.


The kinetic energy of the roller is consumed by the power absorbing device and friction effect. This method does not consider the changes in the friction effect inside the roller caused by whether there is a vehicle on the roller. If the rear roller is free, its friction effect is also ignored. 
Illustration CB.1  Illustration of the Load on Chassis Dynamometer 
(Characters on Y-axis: load (N) characters on X-axis: Vehicle Speed (km/h))
CB.2.2 Use the Absorbed Load as the Parameter to Determine the Load Indicator at 80 km/h
    The following procedure is used (refer to Illustration CB.1).
CB.2.2.1  Measure the spinning speed of the roller, if it has not yet been done. A fifth wheel gauge, a tachometer or other devices can be used to measure it.

CB.2.2.2  Put the vehicle on the dynamometer, or start the dynamometer in other ways. 

CB.2.2.3  Use the appropriate flywheel or other equivalent emulator systems for specific equivalent levels. 
CB.2.2.4  Make the speed of the dynamometer as high as 80 km/h.
CB.2.2.5  Record the indicated load Fi (N).
CB.2.2.6  Make the speed of the dynamometer as high as 90 km/h.
CB.2.2.7  Disengage the dynamometer starting equipment.
CB.2.2.8  Record the duration for the dynamometer to slow down from 85 km/h to 75 km/h.
CB.2.2.9  Adjust the power absorbing device to a different equivalent level.
CB.2.2.10  Repeat steps from CB2.2.4 to CB2.2.9 and use the required load range. 
CB.2.2.11  Use the following formula to calculate absorbed load:
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    In the equation:
    F = Absorbed load, N,
    Mi = Equivalent inertia, kg (excluding the equivalent effect of the free hind roller),
    (V = Speed difference, m/s (10 km/h=2.775 m/s),
    t = The duration the roller takes to slow down from 85 km/h to 75 km/h, s.
CB.2.2.12  Illustration CB.2 shows the relationship between the indicated load and the absorbed load at 80 km/h.
Illustration CB.2  The Relationship between the Indicated Load and the Absorbed Load at 80 km/h
(Characters on Y-axis: Indicated load FI (N), characters on X-axis: Absorbed Load F(N))

CB.2.2.13 Repeat steps from CB.2.2.3 to CB.2.2.12 for all equivalent levels used.
CB.2.3 Calibrate the load indicator by taking the absorbed load at other speeds as the parameter. 
    Repeat the steps in CB.2.2 for selected speeds as much as needed. 
CB.2.4  Determine the load absorbing curve for the dynamometer according to the standards set for  speed 80 km/h.
CB.2.4.1  Put the vehicle on the dynamometer, or start the dynamometer in other ways.
CB.2.4.2  Adjust the dynamometer to the load absorbed at 80 km/h (Pa).
CB.2.4.3  Record loads absorbed at 120, 100, 80, 60, 40 and 20 km/h.
CB.2.4.4  Draw F (V) curve and check whether it satisfies the requirements set out in CB.1.2.2.
CB.2.4.5  Repeat steps from CB.2.4.1 to CB.2.4.4 for other load values and equivalents at 80 km/h.
CB.2.5  Use the same procedure to calibrate force and torque.
CB.3  How to Set the Dynamometer
CB.3.1  The Method to Set the Dynamometer
    Set the dynamometer at the constant speed of 80 km/h according to the requirements in Appendix CC.
CB.3.1.1  Summary
    This method is not the best option. It can only be applied to a dynamometer with a fixed load curve to set the load at 80 km/h. It is not applicable for vehicles with compression ignition engines. 

CB.3.1.2  Test Equipment
    The measurement accuracy of the vacuum degree (or absolute pressure) in the air inlet manifold branch of the vehicle is ±0.25kPa. The reading must be recorded continuously, or the recording interval cannot be longer than 1s. This record must be maintained. The vehicle speed must be recorded continuously with an accuracy of ±0.4 km/h.
CB.3.1.3  Road Test
CB.3.1.3.1  Should satisfy the requirements set out in Chapter CC.4 of Appendix CC.
CB.3.1.3.2  The vehicle drives at a constant speed of 80 km/h . Record the vehicle speed and the vacuum degree (or absolute pressure) according to the requirements set out in CB.3.1.2.
CB.3.1.3.3  Repeat the procedure in CB.3.1.3.2 three times in each driving direction and the total six times should be completed within 4 hours. 
CB.3.1.4  Data Processing and Accepting Rules 
CB.3.1.4.1  Check the results by following CB.3.1.3.2 and CB.3.1.3.3 (the duration when the vehicle speed is lower than 79.5km/h or higher than 80.5km/h cannot be longer than 1s). Read the vacuum degree value at 1 second intervals for each driving period; calculate the average vacuum degree (
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) and standard deviation (S). The readings of the vacuum degree for calculating the average cannot be fewer than 10.
CB.3.1.4.2  The standard deviation for each driving period cannot be over the average (
[image: image15.wmf]v

) by 10%.
CB.3.1.4.3  Calculate the average (
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) of the six driving period (three times in each direction).
CB.3.1.5  Set the Dynamometer
CB.3.1.5.1  Preparation
    Operate by following the steps from CC.5.1.2.2.1 to CC.5.1.2.2.4.
CB.3.1.5.2  To Set the Dynamometer
    Once the chassis dynamometer is warmed up, drive the vehicle at 80km/h constant speed. Adjust the load of the dynamometer to reproduce the vacuum degree (

) measured by following CB.3.1.4.3. The deviation should not be more than 0.25kPa. The device used should be the same as that used in the road test. 

CB.3.2  The Alternatives
    The following can be used upon the consent of the manufacturer: 

CB.3.2.1  Adjust the dynamometer to 80 km/h constant speed; have the dynamometer absorb the load on the driving wheel according to Chart CB.1:
Chart CB.1

	RM of the Vehicle
	Equivalent Inertia
	The Power and Load Absorbed by the Dynamometer at 80 km/h 
	Coefficient

	
	
	
	a
	b

	RM (kg)
	kg
	kW
	N
	N
	N/(km/h)2

	RM≤480

480<RM≤540

540<RM≤595

595<RM≤650

650<RM≤710

710<RM≤765

765<RM≤850

850<RM≤965

965<RM≤1080

1080<RM≤1190

1190<RM≤1305

1305<RM≤1420

1420<RM≤1530

1530<RM≤1640

1640<RM≤1760

1760<RM≤1870

1870<RM≤1980

1980<RM≤2100

2100<RM≤2210

2210<RM≤2380

2380<RM≤2610

2610<RM
	455

510

570

625

680

740

800

910

1020

1130

1250

1360

1470

1590

1700

1810

1930

2040

2150

2270

2270

2270
	3.8

4.1

4.3

4.5

4.7

4.9

5.1

5.6

6.0

6.3

6.7

7.0

7.3

7.5

7.8

8.1

8.4

8.6

8.8

9.0

9.4

9.8
	171

185

194

203

212

221

230

252

270

284

302

315

329

338

351

365

378

387

396

405

423

441
	3.8

4.2

4.4

4.6

4.8

5.0

5.2

5.7

6.1

6.4

6.8

7.1

7.4

7.6

7.9

8.2

8.5

8.7

8.9

9.1

9.5

9.9
	0.0261

0.0282

0.0296

0.0309

0.0323

0.0337

0.0351

0.0385

0.0412

0.0433

0.0460

0.0481

0.0502

0.0515

0.0536

0.0557

0.0577

0.0591

0.0605

0.0619

0.0646

0.0674


CB.3.2.2  For vehicles with RM greater than 1700 kg or all-wheel-drive excluding Class M1, multiply the power given in Chart CB.1 by coefficient 1.3.
Appendix CC

(Appendix of Standards)

Emulating the Vehicle Driving Resistance – Road Test Method—on the Chassis Dynamometer
CC.1 Purpose
    The purpose of the following method is to measure the resistance encountered by the vehicle when it is driving on the road at a constant speed and to emulate the resistance on a dynamometer as described in C.4.1.5.
CC.2  Requirements for the Road

The road shall be straight, flat and long enough to do the following measurement. The slope must be constant within the range of ±0.1% and cannot be over 1.5%. 

CC.3  Atmospheric Conditions 
CC.3.1  Wind
    The average wind speed during the test must be less than 3m/s with the maximum speed less than 5m/s. In addition, the wind speed in the side direction must be less than 5m/s. Measure the wind speed at positions 0.7m higher than the road surface.  

CC.3.2  Humidity
    The road must be dry.
CC.3.3  The Atmosphere Pressure and the Temperature
    The difference between the air density during the test and that at the standard status (P=100kPa, T=293.2K) cannot be out of the range of ±7.5%.
CC.4  The Preparation of the Vehicle
CC.4.1  Choosing the Test Vehicle

 If it is not to test all of the deviations of one vehicle type, the following rules should be followed for choosing the vehicle to be tested:
CC.4.1.1  Vehicle Body

If there are different bodies, choose the one with the largest wind resistance. The manufacturer is supposed to provide related information for the selection. 
CC.4.1.2  Tyres
    Choose the widest tyres. If there are more than three sizes, choose the one that is the second widest. 

CC.4.1.3  Test Mass

The test mass should be the vehicle’s RM that corresponds to its maximum inertia.
CC.4.1.4  The Engine

The test vehicle should have the largest heat exchanger.
CC.4.1.5  The Transmission

The transmission in each of the following type should be tested:
    — 
front wheel drive 
    — 
rear wheel drive 
    — 
full time 4 x 4

    — 
part time 4 x 4

    — 
automatic transmission
    — 
manual transmission
CC.4.2  Operating-in

Adjust the vehicle at its normal operating condition after at least 3000km operating-in. Run in the tyres and the vehicle at the same time, or the tyre tread depth must be 90%~50% of the original. 
CC.4.3  Determination

The following items must be checked in accordance with the manufacturer’s manual:
    — 
Wheels, wheel accessories, tyres (brand, model and pressure),
    — 
The geometric size of the front axle,
· The adjustment of the brake (eliminate the additional resistance),   
· The lubrication of front and rear axles, 

    — 
The adjusting the rack and the level of the vehicle. 
CC.4.4  Preparing for the Test
CC.4.4.1  Load the vehicle to its RM. Adjust the level of the vehicle until the focus of the load is in the middle of both “R”s on the front outboard seats and on the straight line that connects the two “R”s. 
CC.4.4.2  During the road test, close the windows, turn off the A/C and the front lights. 
CC.4.4.3  The vehicle must be clean. 
CC.4.4.4  Before the test, ensure the vehicle reaches its normal operating temperature appropriately. 
CC.5  Methods
CC.5.1  Slide Energy Change 
CC.5.1.1  On the Road
CC.5.1.1.1  The test equipment and the deviation:


The deviation for the time measurement should be less than 0.1s while that for the vehicle speed should be less than 2%.

CC.5.1.1.2  Test Procedure
CC.5.1.1.2.1  Accelerate the vehicle to 10 km/h higher than the selected test speed V .
CC.5.1.1.2.2  Put the transmission in neutral. 

CC.5.1.1.2.3  Measure the time t1 used for the vehicle to decelerate from V2=V+ΔV km/h to V1=V-ΔV km/h. (V ≤ 5 km/h.
CC.5.1.1.2.4  Do the same test in the opposite direction and get t2.
CC.5.1.1.2.5  Take the average of t1 and t2 , which is Ti.
CC.5.1.1.2.6  Repeat the above test a few times, make statistical accuracy (p) of the average value 
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    The definition of the statistical accuracy (p) is:
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    in the equation:
    t = Coefficients given in CC.1,
    s = Standard deviation
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n = Number of tests
Chart CC.1

	n
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15

	t
	3.2
	2.8
	2.6
	2.5
	2.4
	2.3
	2.3
	2.2
	2.2
	2.2
	2.2
	2.2
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	1.6
	1.25
	1.06
	0.94
	0.85
	0.77
	0.73
	0.66
	0.64
	0.61
	0.59
	0.57


CC.5.1.1.2.7  Calculate the Power Rate by Using the Following Equation: 
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    In the equation: 
    P = Power rate kW,
    V = The vehicle speed tested m/s,
    (V = The speed deviation from the vehicle speed V, m/s,
    M = RM kg, 
    T = Time s.
CC.5.1.1.2.8  Correct the power rate (P) tested on the road to that at the standard status by using the following formula: 
P corrected = K ×P tested
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    In the formula:
    RR 
= 
Rolling resistance at speed V,
    R air= 
Air resistance at speed V,
    RT 
= 
Total operating resistance = RR + R air , 
    KR 
= 
Temperature correction coefficient of the rolling resistance, take 8.64×10-3/ºC, or the correction coefficient given by the manufacturer and approved by the type approval authority. 
    t 
= 
The atmosphere temperature during the road test ºC, 
    t0 
= 
Standard atmosphere temperature = 20ºC
    ( 
= 
The air density during the test,
    (0 
= 
The air density at the standard status (20ºC, 1 000 kPa),
    The RR /RT and R air /RT ratio should be determined by the manufacturer according to its regular data. 
    If the data does not exist, use the following formula to get the ratio between the rolling resistance and the total resistance depending on the negotiation between the manufacturer and the test agency. 
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    In the formula:
M 
= 
the vehicle’s mass kg;
The coefficients a and b at each speed are given in CC.2:
Chart CC.2

	V (km/h) 
	a
	b

	20

40

60

80

100

120
	7.24×10-5

1.59×10-4

1.96×10-4
1.85×10-4
1.63×10-4
1.57×10-4
	0.82

0.54

0.33

0.23

0.18

0.14


CC.5.1.2  On the Dynamometer
CC.5.1.2.1 Test Equipment and its Accuracy

The test equipment must be the same as those used for the road test. 

CC.5.1.2.2  Test Procedure
CC.5.1.2.2.1  Put the vehicle on the chassis dynamometer.
CC.5.1.2.2.2  Adjust the tyre air pressure (cold state) of the driving wheels according to the requirements of the dynamometer. 
CC.5.1.2.2.3  Adjust the dynamometer’s equivalent inertia.
CC.5.1.2.2.4  Get the vehicle and the dynamometer to their operating temperatures appropriately. 
CC.5.1.2.2.5  Follow steps in CC.5.1.1.2 except for CC.5.1.1.2.4 and CC.5.1.1.2.5, and change M to I in the formula listed in CC.5.1.1.2.7.
CC.5.1.2.2.6  Adjust the chassis dynamometer to repeat the correction power in CC.5.1.1.2.8, and consider the difference between the vehicle mass (M) on the road and the equivalent inertia (I) used during the test. Use the following formula to compute the average correction time used to slide from V2 to V1 on the road and reproduce this duration on the dynamometer:
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    In the equation, K is specified in CC.5.1.1.2.8.
CC.5.1.2.2.7  Determine the power Pa absorbed by the dynamometer to make sure that the same vehicle duplicates the power in CC.5.1.1.2.8 on different dates.  
CC.5.2  How to Measure the Torque at a Constant Speed 
CC.5.2.1  On the Road
CC.5.2.1.1  Test Equipment and the Deviation 
    Use an appropriate device to measure the torque with accuracy within a range of 2%. 

The accuracy of the speed measurement should be within the range of 2%.

CC.5.2.1.2  Test Procedure
CC.5.2.1.2.1  Make the vehicle reach the selected constant speed V.
CC.5.2.1.2.2  Record the torque C(t) and the vehicle speed for at least 20 seconds. The recording accuracy should be at least ±1Nm for torque and ±0.2km/h for the vehicle speed. 

CC.5.2.1.2.3  During the measurement, the C(t) and the vehicle speed recorded in each second that changes with time should not be more than 5%. 
CC.5.2.1.2.4  Use the following formula to obtain the average Ct1 :
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CC.5.2.1.2.5  Test three times in each direction. Obtain the average torque for the six measured values at the standard vehicle speed. If the average vehicle speed deviates from the standard vehicle speed by more than 1 km/h, use the linear recurrence method to obtain the average torque.  

CC.5.2.1.2.6  Obtain the average value Ct of torque Ct1 and Ct2 .
CC.5.2.1.2.7  Use the following formula to correct the average value Ct determined during the road test of the standard status: 
Ct correction = K C measured
    For K in the above equation, please refer to CC.5.1.1.2.8.
CC.5.2.2  On the Chassis Dynamometer 
CC.5.2.2.1  Test Equipment and Accuracy
    Use the same test equipment as that used during the road test. 
CC.5.2.2.2  Test Procedure
CC.5.2.2.2.1  Perform the operations specified in CC.5.1.2.2.1 to CC.5.1.2.2.4.
CC.5.2.2.2.2  Perform operations specified in CC.5.2.1.2.1 to CC.5.2.1.2.4.
CC.5.2.2.2.3  Adjust the power absorbing device to repeat the corrected total road torque in CC.5.2.1.2.7.
CC.5.2.2.2.4  Follow CC.5.1.2.2.7 for the same purpose..
Appendix CD

(Appendix of Standards)

Check Equivalents Other Than the Mechanical Equivalent
CD.1  Purpose
    Use the methods in this appendix to check whether the simulating total equivalent of the dynamometer satisfies the requirements for the operation modes in the operating cycle. The manufacturer of the dynamometer should provide the way to determine the technical specifications in CD.3. 
CD.2  The Principle
CD.2.1  Establish the Equation

The spinning speed of the dynamometer’s roller is changeable. Therefore, we can use the following formula to represent the force on the roller surface:
F = I×( = IM×( + F1
    In the equation:
    F 
= 
force on the roller surface,
    I 
= 
total equivalent of the dynamometer (for the equivalent inertia of the vehicle, please refer to Chart C1),
    IM 
= 
inertia of the mechanical mass of the dynamometer,
    ( 
= 
accelerated speed on the roller surface,
    F1 
= 
Inertia force.

   
Note: for dynamometers with simulating mechanical inertia, the supplementary explanation and the total equivalent is shown as the following:  

I = IM + Fi / (
    In the equation:
    IM 
can be obtained by using the traditional way or can be measured.

    Fi 
can be measured on the dynamometer, or calculated according to the roller’s circumference speed. 
    (
can be calculated according to the roller’s circumference speed.
    The total inertia (I) can be determined during the accelerated or decelerated speed test, which is greater than or equal to the value obtained in the operating cycle. 

CD.2.2  Rules for Calculating the Total Inertia

The test or calculation method used must be able to determine the total inertia I with the relative error (ΔI / I) less than 2%.
CD.3  Technical Specifications
CD.3.1  The mass of the simulating total inertia I must be the same as the theoretical value of the equivalent inertia (refer to C.5.1), whose limit value is the following: 

CD.3.1.1  Each instantaneous value is ±5% of the theoretical value.
CD.3.1.2  The average obtained during each phase in each cycle should be ±2% of the theoretical value. 
CD.3.2  For vehicles with manual transmissions, the limit value given in CD.3.1.1 can be relaxed to ±50% within 1 second and 2 seconds after the vehicle is started. 
CD.4  Test Procedure
CD.4.1  During each test, verify it by following the entire cycle in C.2.1.
CD.4.2  However, if the requirements in CD.3 can only be satisfied when the instantaneous accelerated speed is three times greater or is smaller than the value obtained in each phase of the theoretical cycle, the above verification is not needed. 
Appendix CE

(Appendix of Standards)
Description of the Exhaust Pollutant Sampling System
CE.1  Summary
CE.1.1  There are a few types of sampling equipment that meet the requirements in C.4.2. The two devices described in CE.3.1 and CE.3.2 can be acceptable if they satisfy the main requirements for inconsistent dilution principle. 

CE.1.2  The laboratory should specify in its notice the sampling system used during the test. 
CE.2  The Rules for Measuring the Inconsistent Dilution of the Exhaust Pollutants 
CE.2.1  Scope

By following the requirements in this appendix, this article specifies the working characteristics of the exhaust sampling system used to test the real quality of the exhaust from vehicles
The sampling for testing the inconsistent dilution of the pollutants should meet the following three conditions: 
CE.2.1.1  The exhaust from the vehicle must be diluted continuously with environmental air under the specified conditions. 
CE.2.1.2  The total volume of the mixture of the exhaust and the diluting air must be measured correctly. 
CE.2.1.3  The samples of the dilute exhaust and the diluting air must be collected continuously according to the ratio for analysis.

    The quality of the gaseous pollutants from the exhaust is determined by the density and total volume of the sample gas collected according to the ratio during the entire test. Correct the density of the sample gas with the pollutant content in the environmental air. In addition, test the particulates in the exhaust from vehicles with compression engines. 
CE.2.2  Technical Summary
    Illustration CE.1 shows the sampling system. 
Illustration CE.1  The Illustration for the System Used to Measure the Inconsistent Dilution in the Exhaust Pollutants 
(Characters on the illustration: First row: Air, air filter (choose any one), filter, flow valve, pump, flow meter, environmental air grab bag (collect the sample during the test), device to test the mixture air pressure and the temperature, Filter, dilute exhaust grab bag (collect the sample during the test), flow valve, pump, flow meter.

Second row: vehicle exhaust, mixing chamber, diesel engine heating and sampling device, adjust the temperature of the mixture (if needed), sampling device and volume measurement device, to the air.)
CE.2.2.1  The exhaust must be diluted with enough environmental air to prevent water condensation in the sampling and measuring systems. 

CE.2.2.2  The exhaust sampling system must be able to measure the average volume density of CO2, CO, HC and NOX in the exhaust during the test cycle, and the particulate in the exhaust for vehicles with compression ignition engine.

CE.2.2.3  The mixture of the exhaust and the air at the sampling probe should be even (CE.2.3.1.2).
CE.2.2.4  The sampling probe should be able to obtain a representative sample in the dilute exhaust. 
CE.2.2.5  The system should be able to measure the total volume of the dilute exhaust in the tested vehicle. 
CE.2.2.6  The sampling system should not be leaking. The structure and material used to make the inconsistent dilution sampling system must not affect the density of the pollutants in the dilute exhaust. If any part (heat exchanger, whirl separator, fan etc) in the system might change the density of any pollutant in the dilute exhaust, and this defect cannot be corrected, this pollutant should be sampled before that part. 
CE.2.2.7  If there are a few exhaust pipes in the exhaust system of the tested vehicle, connect all of the exhaust pipes with a manifold in a position as close to the vehicle as possible. 
CE.2.2.8  The gaseous sample must be collected into a grab bag with a certain volume so that the gas flow will not be affected during the sampling period. These bags must be made with materials that do not affect the pollutant density (refer to CE.2.3.4.4).
CE.2.2.9  The structure of the inconsistent dilution sampling system should be able to make sure that there is no obvious changes in the back pressure at the exhaust exit during the sampling (refer to CE.2.3.1.1).
CE.2.3  Special Requirements
CE.2.3.1  Exhaust Collecting and Diluting Equipment 
CE.2.3.1.1  The connecting pipe between the vehicle exhaust exit and the mixing chamber should be as short as possible. In any situation:
· The difference between the static pressure at the exhaust exit of the tested vehicle and that recorded at the exhaust exit before it is connected to any device should not be over ±0.75kPa at the speed of 50 km/h, or over ±1.25kPa during the entire diluting process of the test. The pressure must be measured inside the exhaust exit or inside the extension pipe with the same diameter of the exit that is as close to the end of the exit as possible. 
· The properties of the exhaust cannot be changed. 
CE.2.3.1.2  There must be a mixing chamber where the exhaust and the air can be mixed. The mixture that comes out of the chamber exit should be even. 
    For the evenness of the mixture at any section of the sampling probe, it is required that the difference between the average values of at least five spots, which are evenly distributed on the gas diameter, be not over than 2%. In order to reduce the impact on the status at the exhaust exit and to limit the pressure decrease in the diluted air processing device, the difference between the pressure in the mixing chamber and that of the air should not be over ±0.25kPa.
CE.2.3.2  Gas Bleeding Device/Volume Measurement Device 
    There should be a fixed speed range for this device in order to ensure enough flow and to prevent water condensation. The volume density of the CO2 in the sampling bag should be kept under 3%. 
CE.2.3.3  To Measure the Volume 
CE.2.3.3.1  The accuracy of the volume measuring device in all operating conditions should be kept within ±2%. If the device cannot make up for the temperature change in the mixture of the exhaust and air at the measuring location, a heat exchanger must be used to keep the temperature within ±6K of the required operating temperature. 
    If necessary, use the whirl separator to protect the volume measuring device. 
CE.2.3.3.2  There must be a temperature sensor right in front of the volume measuring device. The accuracy of temperature sensor should be ±1K, and the time used to respond to the temperature change up to 62% (measured in silicon oil) should be 0.1s.
CE.2.3.3.3  The accuracy for measuring the pressure should be ±0.4kPa during the test. 
CE.2.3.3.4  The pressure difference to that of the air should be measured at the upper part of the volume measuring device. However, if it is necessary, it can be measured at the lower part of the volume measuring device.
CE.2.3.4  Gas Sampling 
CE.2.3.4.1  Dilute Exhaust 
CE.2.3.4.1.1  The sample of the dilute exhaust should be obtained in the upper part of the gas bleeding device while it is taken at the lower part of the adjusting device (if equipped). 

CE.2.3.4.1.2  The change in the flow speed cannot exceed ±2% of the average value. 
CE.2.3.4.1.3  The flow of the sampling gas can be neither lower than 5L/min nor over 0.2% of the dilute exhaust flow. 
CE.2.3.4.1.4  The same limit value is applicable to the quality sampling system. 
CE.2.3.4.2  Dilute Air 
CE.2.3.4.2.1  The sample of the dilute air is collected close to the entrance of the environmental air at a constant flow (if there is a filter, collect the sample after the filter).
CE.2.3.4.2.2  The air cannot be polluted by the exhaust coming from the mixing area. 
CE.2.3.4.2.3  The sampling flow of the diluted air must be close to that of the dilute exhaust. 

CE.2.3.4.3  Sampling 

CE.2.3.4.3.1  The materials used during sampling are not supposed to change the density of the pollutants. 
CE.2.3.4.3.2  Paper filters can be used to filter out the solid particulates from the sample gas. 
CE.2.3.4.3.3  Use the pump to pump the sample gas into the grab bag. 
CE.2.3.4.3.4  Use the flow valve and flow meter to achieve the required sample flow. 

CE.2.3.4.3.5  Quick airtight connectors can be used between the three-way valve and the grab bag. The connector should be able to close automatically at the grab bag end. The sample gas can be sent to the analyser in other ways (such as a three-way stop valve etc). 
CE.2.3.4.3.6  The various valves used to guide the sample gas must be easily adjustable and quick. 
CE.2.3.4.4  To Store the Sample Gas 
    The sample gas should be put in the grab bag with enough room so that the sample flow will not be reduced. The changes to the density of the pollutants in the mixture caused by the grab bag material should not be greater than ±2% within 20 minutes after the sampling. 

CE.2.4  Additional Sampling Equipment for Testing the Vehicle with a Compression Ignition Engine
CE.2.4.1  The gas sampling method for a vehicle with a compression ignition engine is different from that of the vehicle with positive ignition engine because the sampling locations for collecting the hydrocarbon and particulates are in the diluting pipe for the former. 
CE.2.4.2  In order to reduce the heat loss in the exhaust between the diluting pipe entrance and the exhaust exit, the length of the pipe shall not be over 3.6 m. If the pipe is heat insulating, it should not be longer than 6.1m. The inner diameter of the pipe should not be over 105mm.
C.E2.4.3  In order to ensure that the dilute exhaust at the sampling spots is even and that the gaseous pollutants and particulates in the sample gas are representative, turbulence should be guaranteed in the diluting pipe (Reynold's number not smaller than 4000). The diluting pipe is straight, made of electric conducting material with a diameter of at least 200mm and the system should have ground.  
CE.2.4.4  The particulate sampling system consists of a sampling probe in the diluting pipe and two connected filters. There are also two quick valves at the upstream and lower reach of the gas flow to the filters.  


The structure of the sampling probe must be as indicated in Illustration CE.2.

    

Illustration CE.2   Structure of the Particulates Sampling Probe
Wall Width: 1 mm 

Material: Stainless steel
(*)  minimum inner diameter
CE.2.4.5  The particulates sampling probe must be placed as follows:


It should be placed at a location near the middle line of the pipe and about 10 times the pipe diameter from the lower reach of the gas entrance. The inner diameter of the probe should be at least 12 mm. 


The distance between the end of the sampling probe and the filter should be at least 5 times of the probe’s diameter but cannot be over 1020 mm. 

CE.2.4.6  The measuring device consists of the pump, gas flow adjustor and flow measuring parts. 

CE.2.4.7  The hydrocarbon sampling system consists of a sampling probe, pipe, filter and pump. The sampling probe must be placed at a location with the same distance to the exhaust entrance as the particulates sampling probe but so that it does not interfere with the latter. The minimum inner diameter of the sampling probe is 4mm. 
CE.2.4.8  Use the heating device to keep the temperature of all of the heating parts at 463K (190ºC) ±10K.
CE.2.4.9  If the change in the flow rate cannot be made up, the heat exchanger and temperature controlling device required by CE.2.3.3.1 must be used to ensure that the flow rate in the system is consistent and the sampling flow is proportional. 
CE.3  Explanation of the Equipment 
CE.3.1  Inconsistent Dilution Equipment with a Positive Displacement Pump (PDP-CVS) (Illustration CE.3) 
Illustration CE.3  Positive Displacement Pump-Constant Volume Sampler (PDP-CVS)

(Characters in the image: environmental air, vent, vent, vehicle exhaust, vent, vent, zero gas, only for testing diesel engines, span gas)
CE.3.1.1  Positive Displacement Pump-Constant Volume Sampler (PDP – CVS) satisfies the requirements set out in this Appendix by measuring the gas passing through the pump at a constant temperature and pressure. The total volume is obtained by measuring the revolution number of the calibrated pump. When the flow rate is constant, the sample is obtained proportionally from the pump, flow meter and flow valve.  

CE.3.1.2  Illustration CE.3 shows the structure of this sampling system. The structure of the sampling system does not have to be the same as the illustration because accurate results can be obtained from a system with a different structure. You can use additional parts such as meters, valves, electromagnetic valves and switches to provide extra information and coordinate with the functions of the sampling system. 
CE.3.1.3  Sampling Equipment 
It should include: 
CE..3.1.3.1  A dilute air filter (D). It can be preheated when necessary. Charcoal should be placed between two layers of the paper filter to reduce and stabilise the density of the hydrocarbon from the environment in the dilute air. 
CE.3.1.3.2  A mixing chamber (M) to mix the exhaust and air evenly. 
CE.3.1.3.3  A heat exchanger (H) with enough volume to ensure that the temperature of the air/exhaust mixture measured at the upper part of the pump is within the range of the set temperature ±6K. This device should not affect the pollutant density in the dilute air for analysis. 
CE.3.1.3.4  A temperature controller (TC) to preheat the heat exchanger before the test and to control the temperature during the test in order to ensure that its temperature stays within the range of the set temperature ±6K.
CE.3.1.3.5 Positive displacement pump (PDP) to transport air/exhaust mixture in constant volume. This pump should have enough transporting capacity to prevent any potential water condensation in the system during the test. Usually a pump with the following flow rate can guarantee this: 
CE.3.1.3.5.1  The flow rate is twice of the maximum flow rate generated by the exhaust when the vehicle is accelerating. Or

CE.3.1.3.5.2  It can ensure that the volume density of the CO2 in the dilute exhaust in the grab bag is less than 3% for petrol and diesel engines and 2.2% for LPG and 1.5% for NG. 
CE.3.1.3.6  A temperature sensor (T1) (accuracy and precision of ±1K) is placed at the upper part of pump for continuously monitoring the temperature of the dilute exhaust during the test. 

CE.3.1.3.7  A pressure gage (G1) (accuracy and precision of ±0.4kPa) is placed at the upper part of the pump for recording the pressure difference between the mixture and the environmental air. 

CE.3.1.3.8  Another pressure gage (G2) (accuracy and precision of ±0.4kPa) to record the pressure difference between the entrance and exit of the pump.

CE.3.1.3.9  Two sample probes (S1 and S2) to take readings of the constant volume of the dilute air and the mixture of dilute air and dilute exhaust. 
CE.3.1.3.10  A filter (F) to filter the solid particulates from the gas flow for analyzing. 
CE.3.1.3.11  A pump to collect the dilute air with constant flow rate and the mixture of the diluted exhaust and air during the test. 

CE.3.1.3.12  A flow controller (N) to make sure that the air flow of the sample collected from sample probes S1 and S2 are constant and even and that the flow rate of the sample should be enough for analysis (about 10 L/min ) when the test is completed. 
CE.3.1.3.13  A flow meter to adjust and monitor the flow rate of the sample gas during the test. 

CE.3.1.3.14  A quick valve to lead the constant flow of the sample gas into the grab bag or to the vent.

CE.3.1.3.15  Parts (Q) to seal and connect between the valves and each grab bag. They should be able to close at the end of the grab bag automatically. Other parts can be used to transport the sample gas to the analyser (such as three way valves). 
CE.3.1.3.16  Grab bags to collect respectively the sample gas of the mixture of the diluted exhaust/air and that of the diluted air. Their volume should be big enough so that they will not affect the flow of the gas. The material can affect neither the measurement nor the chemical components of the gas (for example, layered polyethylene/multilayered polyamide).  
CE.3.1.3.17  A number register to record the accumulative revolutions of the pump during the test. 
CE.3.1.4  Additional Equipment Needed to Test Vehicles with Compression Ignition Engines 
    In order to satisfy the requirements set out in C.4.3.1.1 and C.4.3.2, use the parts circled by dotted line in illustration CE.3 for vehicles with compression ignition engines:: 
    Fh 

Heated filter.
    S3 

Sample location close to the mixing chamber. 
    Vh 

Heated multiple way valve. 
    Q 

Quick connector to lead the environmental air sample BA into HFID for analysis.
    HFID
Heated Flame Ionization Detection.
    R and I 
Equipment used to record and calculate the density of the instant hydrocarbon. 

    Lh 

Heated sampling pipe. 
    All of the heated parts must be kept at 463K (190ºC) ±10K.

    Particulates sampling system: 
    S4 

The sample probe in the dilute pipe.

    Fp 

The filtering part containing two filters connected in series with a switch for paralleling two filters in the future.  
   Sampling pipe:
    Pump, flow adjustor, flow measuring unit. 
CE.3.2  Critical Flow Venturis for the Inconsistent Dilution (CFV─CVS)  (Illustration CE.4) 
CE.4  Critical Flow Venturis - Constant Volume Sampler (CFV-CVS System)

(characters in the image: environmental air, vent, vent, vehicle exhaust, vent, vent, zero gas, only for testing diesel engines, span gas)
CE.3.2.1  The critical flow venturis in the sampling procedure for the constant volume sampler is based on the critical flow principle of hydromechanics. The changeable flow rate of the dilute air and exhaust mixture is the velocity of sound and the latter is directly proportional to the square root of the air temperature. During the test, monitor and calculate the flow and obtain the integral.

If an additional critical flow venturis is used, the proportion of the sampled gas can be guaranteed. When the pressure and temperature at the entrances of both venturis, the volume of the sample gas is directly proportional to the total volume of the dilute exhaust mixture, which satisfies the specifications set in this appendix. 
CE.3.2.2  Illustration CE.4 is the sketch of this kind of sampling system. The structure of the sampling system does not have to be the same as the illustration because accurate results can be obtained from a system with a different structure. Additional parts such as meters, valves, electromagnetic valves and switches may be used to provide extra information and coordinate with the functions of the sampling system. 

CE.3.2.3  Collecting Equipment 
Includes: 
CE.3.2.3.1  A dilute air filter (D). It can be preheated when necessary. Charcoal should be placed between two layers of the paper filter to reduce and stabilise the density of the hydrocarbon from the environment in the dilute air. 

CE.3.2.3.2  A mixing chamber (M) to mix the exhaust and air evenly. 

CE.3.2.3.3  A whirl separator (CS) to separate the particulates.

CE.3.2.3.4  Two sample probes (S1 and S2) to take samples of the dilute air and the mixture of dilute exhaust and exhaust. 

CE.3.2.3.5  A critical flow sampling venturis to collect by the ratio the dilute exhaust at probe S2.

CE.3.2.3.6  A filter (F) to filter the solid particulates from the gas flow for analyzing.

CE.3.2.3.7  A pump (P) to transport dilute air and diluted exhaust/air mixture in constant volume during the test. 

CE.3.2.3.8  A flow controller (N) to make sure that the air flow of the sample collected from sample probe S1 is constant and that the flow rate of the sample should be enough for analysis (about 10 L/min ) when the test is completed. 

CE.3.2.3.9  A buffer (PS) to be placed in the sampling pipe. 

CE.3.2.3.10  A flowmeter  (FL) to adjust and monitor the flow rate of the sample gas during the test.
CE.3.2.3.11  A quick valve (V) to lead the constant flow of the sample gas into the grab bag or to the vent.

CE.3.2.3.12  Parts (Q) to seal and connect between the valves and each grab bag. They should be able to close the side of the grab bag automatically. Other parts can be used to transport the sample gas to the analyser (such as three way valves). 

CE.3.2.3.13  Grab bags (B) to collect respectively the sample gas of the mixture of the diluted exhaust/air and that of the diluted air. Their volume should be great enough so that they will not affect the flow of the gas. The material can affect neither the measurement nor the chemical components of the gas (for example, layered polyethylene/multilayered polyamide).  
CE.3.2.3.14  A pressure gage (G) with accuracy and precision of ±0.4kPa.
CE.3.2.3.15  A temperature sensor (T) with the accuracy of ±1K. The time it uses to respond to the temperature change up to 62% (measured in silicon oil) should be 0.1s. 
CE.3.2.3.16  A critical flow measuring venturis  (MV) to measure the volume flow of the dilute exhaust. 
CE.3.2.3.17  A fan with enough capacity to transport the total volume of the dilute exhaust. 
CE.3.2.3.18  The capacity of the CFV-CVS system must ensure that no water condensation will appear during any operation mode in the test. Use a fan with the following capacity: 
CE.3.2.3.18.1  The volume capacity is twice of the maximum flow rate generated by the exhaust when the vehicle is accelerating. Or

CE.3.2.3.18.2  It can ensure that the volume density of the CO2 in the dilute exhaust in the grab bag is less than 3% for petrol and diesel engines and 2.2% for LPG and 1.5% for NG. 

CE.3.2.4  Additional Equipment Needed to Test Vehicles with Compression Ignition Engines 

    In order to satisfy the requirements set in C.4.3.1.1 and C.4.3.2, use the parts circled by dotted line in illustration CE.3 for vehicles with compression ignition engines:   

Fh 

Heated filter.

    S3 

Sample spot close to the mixing chamber. 

    Vh 

Heated multiple way valve. 

    Q 

Quick connector to lead the environmental air sample BA into HFID for analysis.

    HFID
Heated Flame Ionization Detection.
    R and I 
Equipment used to record and calculate the density of the instant hydrocarbon. 

    Lh 

Heated sampling pipe. 

All of the heated parts must be kept at 463K±10K (190ºC±10ºC) .

    If the flow change cannot be made up, the heat exchanger (H) and temperature controller (TC) described in CE.3.1.3 must be used to maker sure that the flow through the venturis (MV) is constant and the flow through S3 is proportional. 

Particulates sampling system: 

    S4 

The sample probe in the dilute pipe.

    Fp 

The filtering part containing two filters connected in series with a switch for paralleling two filters in the future.  

   Sampling pipe:

   Pump, flow adjustor, flow measuring unit.
Appendix CF

(Appendix of Standards)

Equipment Calibration 
CF.1  Establishing the Calibration Curve 
CF.1.1  Each common measurement range needs to be calibrated using the following procedures according to the specifications in C.4.3.3: 
CF.1.2  The calibration curve of the analyser must have at least 5 calibration positions evenly spaced. The calibration value of the gas with maximum density should be at least 80% of the full scale. 
CF.1.3  The calibration curve is calculated by using the least square method. If the polynomial of the result is more than 3 orders, the calibration number should be the number of the polynomial’s order plus 2. 
CF.1.4  The difference between the calibration curve and the calibrated value of each gas should not be greater than 2%.
CF.1.5  The calibration curve

    The drawn calibration curve and the trending chart of the calibration positions can indicate whether the calibration is finished correctly. Each characteristic parameter of the analyser must be specified, in particular:

    — 
scale mark
    — 
sensitivity
    —  zero point 
    —  date the calibration is done. 
CF.1.6  If it can be proved to the test agency that any alternative technology reaches the same accuracy, it can be used. 
CF.1.7  Checking the Calibration 
CF.1.7.1  Check each common measurement range according to the following procedures before each analysis:
CF.1.7.2  Use a test gas with zero gas and calibration values at 80%～95% of the predicted value of the gas for analyzing, to check the calibration. 

CF.1.7.3  If the difference between the measurement of the two positions to be measured and the theoretical value is not more than ±5% of the full scale, the parameter can be changed or adjusted. Otherwise, establish a new calibration curve as described in CF.1.
CF.1.7.4  Check again by using zero gas and the gas with the same measurement range. If the difference between the two results is less than 2%, the analysis is valid. 
CF.2  FID Hydrocarbon Analyser Response Check 
CF.2.1  Optimizing the Tester Response 
    FID analyser must be adjusted according to the specifications by the device manufacturer. Use propane gas (the balance gas is the air) to optimise its response in the most common measurement range. 
CF.2.2  Calibrating the HC Analyser 
   The analyser should be calibrated with propane (the balance gas is the air) and pure synthetic air. Please refer to C.4.5.2 (calibration and span gas). 

Draw the calibration curve by following the description from CF.1.1 and CF.1.5.
CF.2.3  Different Hydrocarbon’s Response Coefficient and the Recommended Limit Value 
    For a hydrocarbon, its response coefficient (Rf) is the ratio of the FID reading Cl to the density of the gas cylinder represented by ppmC.

The density response of the tested gas must be close to 80% of the measurement range’s full scale. The density must be known already, and the accuracy of the mass measurement standard value represented by the volume is ±2%. In addition, the gas cylinder must be pre-processed in temperature range of 293K to 303K (20ºC to 30ºC) for 24 hours.
   When the analyser is first used or for major repair, its response coefficient should be determined. The gas used during the test and recommended response coefficient are the following: 
    —  Propane and pure air

 
1.00 < Rf < 1.15, for NG vehicles
1.00 < Rf < 1.05;
    —  Propylene and pure air


0.90 < Rf < 1.00;

    —  Methylbenzene and pure air

0.90 < Rf < 1.00;

    For propane and pure air, its related response coefficient (Rf) is 1.00.
CF.2.4  Oxygen Interference Check and the Recommended Limit Value

The response coefficient should be determined by following the descriptions in CF.2.3. The gas used during the test and recommended response coefficient is the following: 
    —  Propane and nitrogen

 
0.95 ≤ Rf ≤ 1.05

CF.3  NOx Transformer Efficiency Test 

The procedure to test the efficiency of the transformer from NO2 to NO is the following:

The efficiency of the transformer can be tested using ozone generator and the equipment shown in illustration CF.1 by following the procedure as follows:
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图 CF.1  NOx Transformer Efficiency Equipment Sketch 
(Characters on the image: flow control electromagnetic valve, oxygen or air supply, ozone generator, voltage transformer, analyser plug, NO/NO2 supply, flow valve, flowmeter)
CF.3.1  Calibrate CLD according to the manufacturer’s technical requirements in the most common measurement range. When calibrating, use zero gas and span gas (the NO content of the span gas should be about 80% of the measurement range used. The NO2 density of the mixed gas should not be lower than 5%). NOx analyser's switch should be put at No so that the span gas does not go through the transformer. Record the indicated density. 
CF.3.2  Use a T shaped connector to add the oxygen and synthetic air into the air flow continuously until the indicated density is about 10% lower than the calibration density given in CF.3.1. Record this indicated density (c). During this process, the ozone generator does not take effect.
CF.3.3  Enable the ozone generator to generate enough ozone. Reduce the NO density to 20% of the calibration density given in CF.3.1 (the lowest is 10%). Record the indicated density (d) .
CF.3.4  Turn the NOX analyser switch to NOX so that the mixed gas (including NO, NO2, O2 and N2)  can go through the transformer. Record the indicated density (a) .
CF.3.5  Stop the ozone generator. The mixed gas described in CF.3.2 gets into the tester from the transformer. Record the indicated density (b) .
CF.3.6  Stop the ozone generator to cut off the oxygen and synthetic air. At this time, the NOx reading on the analyser should be greater than the number given in CF.3.1 but not greater than 5%. 

CF.3.7  The formula to calculate the NOX transformer efficiency is the following:
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(Characters in the formula: efficiency)

CF.3.8  The transformer's efficiency should not be lower than 95%.
CF.3.9  Test the transformer's efficiency at least once a week. 
CF.4  Calibrating the CVS System 
CF.4.1  CVS system should be calibrated using an accurate flowmeter and flow limiting device. Measure the flow that passes through the system and the control parameters of the tested system that are related to the flow. 

CF.4.1.1  Several flowmeters can be used, such as calibrated venturis, laminar flow element (LFE) flowmeter, calibrated rotor flowmeter as long as they are dynamic measuring systems and meet the specifications in C.4.4.1 and C.4.4.2.
CF.4.1.2  The following provides the details of the methods for calibrating PDP and CFV. The LFE flowmeter that meets the accuracy requirement is used. You can perform a statistical check on the calibrated efficiency by using them. 

CF.4.2  Calibrating PDP 
CF.4.2.1  The following calibration procedure sums up the test equipment, test outline and each parameter that needs to be measured in order to determine the flow in the CVS pump. All parameters that are related to the pump and those that are related to the flowmeter are measured concurrently. The flowmeter is connected to the pump. Then you can draw the flow calculation curve (m3/min is used to indicate the absolute pressure at the pump entrance and the temperature) corresponding to the respective parameter, which is the specific combination of each parameter of the pump. From here you can determine the linear equation of the pump flow and related parameter. If the CVS system has many driving speeds, calibrate each flow range used. 
CF.4.2.2  This calibration procedure is based on measuring the parameter’s absolute value of the flowmeter and that of the pump related to the flow at each position. To ensure the accuracy and completeness of the calibration curve, the following three conditions must be satisfied:
CF.4.2.2.1  Measure the pump pressure at the connecting spot on the pump body rather than in the external pipe that connects to the pump. The pressure connectors that are installed on top of the cover of the pump’s driving end and in the middle of the bottom are exposed to the actual pressure in the pump body so it reflects the absolute pressure difference. 
CF.4.2.2.2  The temperature must be kept stable during the calibration. LFE flowmeter is sensitive to the temperature fluctuation at the entrance, which will cause the scattered data points. If the temperature changes gradually within ±1K in a few minutes, it is acceptable. 
CF.4.2.2.3  There must not be any leakage in the connecting locations between the flowmeter and the CVS pump. 

CF.4.2.3  Use the calibration equation to compute the flow once you have measured the parameters when testing the exhaust pollutants. 

CF.4.2.3.1  Illustration CF.2 indicates a usable test equipment. Different equipment can be used. However, they must pass the test agency’s verification that they have the same accuracy. If the test equipment as indicated by Illustration CE.3 in Appendix CE, the following data should be within the given accuracy limit value range:

    Air pressure (corrected) (PB)

    




± 0.03 kPa

    Environment temperature (T) 






± 0.2 K

    The air temperature at LFE (LFE flowmeter ) (ETI) 


± 0.15 K

    The pressure reduction at upper LFE (EPI) 




± 0.01 kPa

    The pressure reduction before & after LFE net (EDP) 


± 0.0015 kPa

    The air temperature at CVS pump entrance (PTI) 


± 0.2 K

    The air temperature at CVS pump exit (PTO) 



± 0.2 K

    The pressure reduction CVS pump entrance (PPI) 


± 0.22 kPa

    The pressure at CVS pump exit (PPO) 





± 0.22 kPa

    The number of revolution by the pump during the test (n) 

± 1 revolution
    Test extension (minimum 250s) (t) 





± 0.1 s
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图 CF.2  PDP-CVS Calibration Layout
(Characters on the image: filter, adjustable flow controller, LFE flowmeter, pressure fluctuation control valve (buffer), temperature indicator, revolution (n), time (t), pressure meter)
CF.4.2.3.2  Connect to the system as shown in Illustration CF.2. Before the calibration starts, fully turn on the adjustable flow controller. Start CVS pump and run it for 20 minutes. 
CF.4.2.3.3  Turn down the flow controller gradually so that the pressure at the pump entrance increases gradually  (about 1 kPa) . This way at least six data points can be obtained during the entire calibration. Stabilise the system for 3 minutes and repeat the data collection. 

CF.4.2.4.  Data Analysis 
CF.4.2.4.1  Based on the flowmeter data and use the method specified by the manufacturer, convert the air flow Qs at each test position to the flow at standard status represented by m3/min.
CF.4.2.4.2  Then replace the air flow, the absolute temperature and pressure at the pump entrance in the following equation to obtain the pump flow (V0) , and represent it with m3/revolution. 
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    In the equation: 
    V0 
= 
The pump flow at Tp and Pp, m3/ revolution,
    Qs 
= 
The air flow at 101.33kPa and 273.2K, m3/min,
    Tp 
= 
The temperature at the pump entrance, K,
    Pp 
= 
The absolute pressure at the pump entrance, kPa,
    n 
= 
The pump’s revolution, r/min.
    In order to make up for influence between the pump’s revolution, pressure change and its slippage, use the following equation to compute the related parameter (X0) between the pump’s revolution (n), pressure difference at the pump’s entrance and exit and the absolute pressure at the pump’s exit.
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    In the above equation: 
    X0 
= 
The related parameter
    (Pp
= 
The pressure difference between the pump’s entrance and exit, kPa,
    Pe 
= 
The absolute pressure at the pump’s exit (PPO + PB) , kPa.
    Use the least square method to perform a linear fit and get the following calibration equation:  
V0 = D0 - M(X0 )

n = A - B ((Pp )

    D0 , M, A and B are the crossover point constants used to determine the straight line slope. 
CF.4.2.4.3  For CVS systems with multiple speeds, calibrate each speed used. The resulted calibration curve for each measurement range must be almost parallel and the intersection point value   (D0) must be increasing with the decrease of the pump’s flow range. 


If calibration is done carefully, the value from the equation should be within ±0.5% of the measured valued. The value of M changes with different pumps. Calibrate the pump before it is used and after it is overhauled. 
CF.4.3  Calibrating the Critical Flow Venturis (CFV) 
CF.4.3.1  Calibrating CFV is based on the flow equation of the critical flow venturis: 
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  In the equation:
    Qs 
= 
flow,
    Kv 
= 
calibration coefficient,
    P 
= 
absolute pressure, kPa,
    T
= 
absolute temperature, K.

The gas flow is the parameter of the entrance pressure and the temperature. 

The following calibration equation is to use the measured values of pressure, temperature and the air flow to determine the calibration coefficient. 

CF.4.3.2  The electronic part of the CFV must be calibrated by following the procedure recommended by the manufacturer. 

CF.4.3.3  In order to calibrate the flow in the critical flow venturis, measure the following data and reach the given accuracy limit value:
    Air pressure (after corrected) (PB ) 



± 0.03 kPa,

    Air temperature of LFE flowmeter (ETI) 


± 0.15 K

    Pressure decrease at upper LFE (EPI) 



± 0.01 kPa

    Pressure decrease before and after LFE net (EDP) 
± 0.0015 kPa

    Air flow (Qs ) 







± 0.5%

    Pressure decrease at CFV entrance (PPI) 


± 0.02 kPa

    Temperature at venturis entrance  (Tv ) 


± 0.2 K

CF.4.3.4  The equipment should have a structure like Illustration CF.3 and the leakage checked. Any leakage in the flow measurement equipment and the critical flow venturis will severely affect the calibration accuracy.
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Illustration CF.3  CFV-CVS Calibration Structure
(Characters on the image: filter, thermometer, LFE flowmeter, adjustable flow controller, vacuum meter, pressure fluctuation control valve, pressure gage)
CF.4.3.5  Fully turn on the adjustable flow controller, start the fan. When the system is stable, record all of the data shown on the device. 
CF.4.3.6  Change the degree that the adjustable flow controller is turned on and read at least 8 readings in the measurement range of the critical flow venturis.
CF.4.3.7  The recorded data must be used in the following calculation. Compute the air flow (Qs) at each test position according to the method specified by the manufacturer and the flowmeter readings. 


Use the following equation to calculate the calibration coefficient in each test position.  

[image: image33.wmf]v

v

s

v

P

T

Q

K

´

=


    In the equation: 
    Qs 
= 
The flow at 273.2K and 101.33kPa, m3/min, 
    Tv 
= 
The temperature at the venturis entrance, K,
    Pv 
= 
The absolute pressure at the venturis entrance, kPa.

Draw the relationship curve between Kv and the pressure at the venturis entrance. The value of Kv should be relatively stable if the flow is at the speed of sound. When the pressure decreases (vacuum degree increases), the resistance in the venturis disappears so that Kv is reduced. Such a change in the value of Kv is not allowed. 
    Compute the average value of Kv and the standard deviation at 8 positions at least in the critical area. 

If the ratio between the average value of Kv and the standard deviation is over 0.3%, takes steps to correct it. 

  Appendix CG

 (Appendix of Standards) 
Determination of the Overall Accuracy of the System 
CG.1  In order to satisfy the requirements set out in C.4.7, the overall accuracy of the CVS sampling and analyzing system needs to be determined. The method used to determine the overall accuracy is to run the system as in a normal test and pour in the system a pollutant gas whose mass is known. Except for the propane, whose density should be 1.967g/L at standard status, the mass of all of other pollutants should be analysed and calculated by the formula in Appendix CH. The following two known technologies have enough accuracy.
CG.2  Use the Critical Flow Jet to Measure the Constant Flow of the Pure Gas (CO or C3H8) 
CG.2.1  Pour the pure gas (CO or C3H8) with the known amount into the CVS system through the calibrated critical jet. If the pressure at the entrance is high enough, the adjusted flow (q) (critical flow) by the critical flow jet has nothing to do with the pressure at the jet exit. Run the CVS system for 5~10min as normally when you test the exhaust pollutants. Analyse the gas collected in the grab bag with the analyser normally used for exhaust analysis and compare the test result with the pre-known density of the sample gas. If the difference is over 5%, find out the reason. 
CG.3  Use Mass Analysis Technology to Measure the Pure Gas (CO or C3H8) 
CG.3.1  The following mass spectrometry procedure can be used to check the CVS system. Use a scale with an accuracy of ±0.01g to determine the mass of a small jar full of carbon monoxide (CO) or propane (C3H8) . Inject CO or C3H8 into the CVS system, run the system for 5~10min as normally when you test the exhaust pollutants. The mass difference of the jar before and after the injection is the mass of the pure gas injected. Analyse the gas collected in the grab bag with the analyser normally used for exhaust analysis. Then compare the test result with the pre-calculated value.
Appendix CH

 (Appendix of Standards) 
Calculation of the Pollutant Emission Amount
CH.1  General Rules
CH.1.1  Use the following equation to compute the amount of the gaseous emission. 
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    In the equation:
    Mi 
= 
Emitted mass of pollutant i, g/km, 
    Vmix
= 
Volume of the dilute exhaust (corrected to standard status 273.2K and 101.33kPa) , L/test, 
    Qi 
= 
at standard status (273.2K and 101.33kPa) , density of pollutant i, g/L, 
    KH 
= 
Humidity correction coefficient for computing the mass of nitrogen oxide emissions (there is no correction coefficient for HC and CO) , 
    Ci 
= 
Density of pollutant i in dilute exhaust after it is corrected with the content of pollutant i contained in the dilute air, ppm, 
    d 
= 
The actual driving distance of the vehicle in the operating cycle test, km.
CH.1.2  Determining the Volume
CH.1.2.1  How to calculate the volume when the constant flow of the inconsistent dilution equipment is controlled by jet or venturis: record the parameter for volume flow constantly and compute the total volume during the test. 
CH.1.2.2  How to calculate the volume when using a volume pump:


Use the following equation to compute the volume of the dilute exhaust in the volume pump system:
V = V0×N

    In the equation:
    V 
= 
the volume of the dilute exhaust, L/test (before it is corrected) , 
    V0 
= 
the volume of the gas output of the volume pump in the test conditions, L/test, 
    N 
= 
revolution number of test, revolution/test.
CH.1.2.3  Adjust the volume of the dilute exhaust to the standard status. Use the following correction equation for the dilute exhaust: 
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    In which:
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    In the equation:
    PB 
= 
the air pressure in the test room, kPa, 
    P1 
= 
the vacuum degree at the volume pump entrance against the environmental air pressure, kPa , 
    Tp 
= 
the average temperature of the dilute exhaust that gets into the volume pump during the test, K.
CH.1.3  Calculating the Corrected Density of the Pollutants in the Grab Bag:
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       (4) 
    In the equation:
    C1 
= 
Density of pollutant i in dilute exhaust after it is corrected with the content of pollutant i contained in the dilute air, ppm,  
    Ce
= 
Density of pollutant i tested in the dilute exhaust, ppm, 
    Cd 
= 
Density of pollutant i tested in the dilute air, ppm,  
    DF 
= 
Dilute coefficient
    Use the following equation to calculate the dilute coefficient:
For petrol and diesel: 
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For LPG, 
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For NG, 
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    In the equation:
    CCO2 
= 
The CO2 density of the dilute exhaust in the grab bag, % v/v, 
    CHC 
= 
The HC density of the dilute exhaust in the grab bag, ppmC, 
    CCO 
= 
The CO density of the dilute exhaust in the grab bag, ppm.
CH.1.4  Determining the NOX Humidity Correction Coefficient 

Use the following equation to correct the impact of the humidity on the measurement result of the nitrogen oxides:
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    In which:
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    In the equation:
    H 
= 
The absolute humidity, g water/kg dry air, 
    Ra 
= 
The relative humidity of the environmental air, %, 
    Pd 
= 
The saturated steam pressure at the ambient temperature, kPa, 
    PB 
= 
The air pressure in the room, kPa. 
CH.1.5  Examples
CH.1.5.1  Data
CH.1.5.1.1  The Environmental Conditions:
    The ambient temperature:23ºC = 296.2 K,

    The air pressure: PB = 101.33 kPa,

    The relative humidity: Ra = 60%,

    The saturated steam pressure: Pd = 2.81 kPa at 23ºC.
CH.1.5.1.2  Measure the volume and correct it to the standard condition (Refer to CH.1).
V = 51.961 m3
CH.1.5.1.3  The Readings on the Analyser:
Refer to CH.1

Chart CH.1 Analyser Readings
	
	Dilute Exhaust
	Dilute Air

	HC (1)

CO

NOX
CO
	92 ppmC

470 ppm

70 ppm

1.6% (v/v) 
	3.0 ppmC

0 ppm

0 ppm

0.03% (v/v) 


CH.1.5.2  Calculation
CH1.5.2.1  Humidity Correction Coefficient (kH) 
    Refer to the equation (6) 
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kH = 0.9934
CH.1.5.2.2  Dilute Coefficient
    Refer to the equation (5) 
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CH.1.5.2.3  Calculating the Correction Density of the Pollutants in the Grab Bag:
    HC, emission mass (refer to equation (4) and (1) ) 
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    QHC 
= 
0.619, for petrol and diesel
    QHC 
= 
0.649, for LPG

    QHC 
= 
0.714, for NG
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    CO, emission mass (refer to equation (1) ) 
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    QCO 
= 
1.25
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    NOx, emission mass (refer to equation (1) ) 



QNOx = 2.05
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CH.2  Special Specifications for Vehicles with Compression Ignition Engines 
CH.2.1  Measuring HC from Vehicles with Compression Ignition Engines
    Use the following equation to get HC’s average density in order to determine the its emission mass from vehicles with compression ignition engines:
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    In the equation:
    


= The integral of the record curve of the heated FID analyser during test (t2 - t1), 
    Ce 


=  HC’s density measured in the dilute exhaust, ppmC , 
    Ci 


=  Replace CHC directly with Ci all related equations.
CH.2.2  Determining the Particulates 

Use the following equation to obtain the emission mass of particulates Mp (g/km), if the sample exhaust of the particulates is emitted outside of the dilute pipe:   
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    If the sample exhaust of the particulates gets back inside the dilute pipe, use the following equation: 
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    In the equation:
    Vmix :
The volume of the dilute exhaust at standard status (refer to CH.1.1) , m3, 
    Vep : 
The volume of exhaust that has flowed through the particulates filter at standard status, m3, 
    mf : 

The mass of the particulates collected by paper filters, g , 
    d : 

The actual distance equivalent to the operating cycle, km, 
    Mp : 
The emission mass of the particulates, g/km.
Appendix D

(Appendix of Standards)

Measuring CO, HC Values at Double Idle and ( Value at High Idle (Double Idle Test)

D.1  Summary
    This appendix describes the test procedure for the double idle test specified in 5.3.2.
D.2  Measuring Conditions
D.2.1  During this test, use the same fuel as in Test I.
D.2.2  The ambient temperature during the test must be between 293K~303K (20ºC~30ºC). Preheat the engine until the temperatures of the coolant and lubricant and the lubricant’s pressure are balanced. 
D.2.3  If the vehicle has manual or semi-automatic transmission, put the transmission in neutral and engage the clutch during the test. 

D.2.4  If the vehicle has automatic transmission, put the gear in neutral or park during the test.
D.2.5  Parts for Adjusting Idle 
D.2.5.1  Definition
    For this regulation, "the parts for adjusting idle” are the parts for changing the engine’s idle status easily and manually by using the tools described in D.2.5.1.1. Those that the fuel and air flow can be adjusted only after the positioning device is removed are not considered as the parts for adjusting idle. For the latter, usually only professional mechanics can perform this. 
D.2.5.1.1  Tools that can be used as the parts for adjusting idle are: screw driver (regular or Philips head), wrench (Double-box, open-ended or adjustable), pliers and hex spanner.
D.3  Measuring CO and HC in Normal Conditions 
D.3.1  First of all, measure them according to the adjustment status specified by the manufacturer.  
D.3.2  For each idle adjusting part that can be shifted continuously, determine enough specific positions. 
D.3.3  Measure the CO and HC contents in the exhaust for each possible position of each idle adjusting part. However, the locations determined in D.3.2 are only needed for each idle adjusting part that can be shifted continuously.
D.3.4  Possible adjustment positions for idle adjusting parts are as follows:

D.3.4.1  First of all, they are subject to the larger one of the following two values: the lowest stable revolution of the engine and the revolution recommended by the manufacturer minus 100r/min;

D.3.4.2  Second, they are subject to the smallest of the following three values: the highest revolution of the engine adjusted by the idle adjusting part, the revolution recommended by the manufacturer plus 250r/min and the revolution of the automatic clutch. 
D.3.4.3  In addition, the adjustment positions that are incompatible with the engine’s normal operating cannot be considered as the measuring positions. When the engine has more than one carburettor, all of them must be at the same adjustment position. 
D.3.5  Gas Sampling

Place the sampling probe in the pipe that connects the exhaust and the grab bag. However, the probe needs to be as close to the exhaust as possible.  
D.3.6  Determining the Densities of CO and HC 
D.3.6.1  Determine the densities of CO (CCO), HC and CO2 (
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D.3.6.2  For four-stroke engines, the correction density of CO is:
CCO correction
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D.3.6.3  For four-stroke engines, if the total density of (CCO+
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)measured is not smaller than 155, the density of CO measured (refer to D.3.6.1) does not need to be corrected by using the equation in D.3.6.2.  
D.3.6.4  Record the two highest pairs of CO and HC from each pair measured at each adjustment position in the chart in BA.2.8. Also record the temperature of the engine oil during the test and engine’s revolution range at each adjustment position. 
D.4  Measuring CO, HC and CO2 at High Idle and Compute ( Value
D.4.1  Adjust the engine’s idle revolution to the high idle revolution required by the manufacturer (should not be lower than 2000 r/min). Record the densities of CO, HC, CO2 and O2 in the exhaust. 
D.4.2  Use the following simplified Brettschneider equation to obtain ( :
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In the equation:
[ ]

= 
Density, % v/v, 
K1
= 
The coefficient for converting NDIR measurement to FID measurement (provided by the measuring device manufacturer), 
Hcv 
= 
Hydrogen – carbon atom ratio, petrol = 1.73, 
 







LPG = 2.53, 
 







NG = 4.0；

Ocv 
= 
Oxygen– carbon atom ratio, 
petrol = 0.02, 
 







LPG = 0, 
 







NG = 0. 
D.4.3  Record the calculated value of ( in the chart in BA.2. Also record the temperature of the engine oil during the test, engine’s revolution and the allowance. 
Appendix E

(Appendix of Standards) 

Test of Emissions from the Crankcase (Test III)

E.1  Summary
    This appendix describes the procedure for Test III as specified in 5.3.3.
E.2  General Rules
E.2.1  Test III is performed on vehicles with a positive ignition engine that has complete the appropriate Test I or double idle test. 
E.2.2  The tested engines must include the leak-proof engine, but exclude those that will cause unacceptable operating problems with a slight leakage in the system (such as flat-twin engines).
E.3  Test Conditions
E.3.1  The idle must be adjusted to the state specified by the manufacturer. 
E.3.2  Measure according to the three operation modes of the engine specified in Chart E.1:
Chart E.1  Operation Modes
	Operation Mode No.
	Vehicle Speed (km/h)
	Power Absorbed by the Dynamometer 

	1

2

3
	Idle
50 ± 2 (gear 3 or forward gear)
50 ± 2 (gear 3 or forward gear)
	none
Equivalent to the state for Test I at 50 km/h 
Multiply the value set in operation mode No. 2 by coefficient 1.7 


E.4  Test Methods
E4.1  The reliability of the crankcase’s ventilation system must be checked in the operation modes listed in E.3.2.

E5  How to Check the Crankcase’s Ventilation System (refer to Illustration E.1)


E.5.1  The split or hole of the engine should stay unchanged. 
E.5.2  Measure the pressure in the crankcase at the appropriate position, for example, measure it with an angled pressure gage at the mouth for the engine oil dip stick. 

E.5.3  If each measured pressure in the crankcase in each measurement operation mode as listed in E.3.2 is not more than the air pressure at the measurement, the pollutant emission of the crankcase meets the requirement. 
E.5.4  When testing with the above method, measure the pressure in the intake manifold. Its accuracy should be within ±1kPa. 

E.5.5  Measure the vehicle speed indicated by the dynamometer. Its accuracy should be within ±2km/h.
E.5.6  Measure the pressure in the crankcase. Its accuracy should be within ± 0.01 kPa.

E.5.7  If the measured pressure in the crankcase is more than the air pressure in a certain operation mode as listed in E.3.2, do the additional test required by E.6, if the manufacturer requests. 
E.6  Additional Tests
E.6.1  The split or hole of the engine should stay unchanged.
E.6.2  At the mouth of the engine oil dip stick connect a flexible bag that is about 5L and that will not leak any of the crankcase gas. Empty the bag before the measuring each time.  
E.6.3  Close the bag before the measuring each time. Connect the bag with the crankcase for 5min for each operation mode specified in E.3.2. 

E.6.4  If there is no noticeable expansion in the bag for each operation mode specified in E.3.2, the pollutant emission of the crankcase meets the requirements.
E.6.5  Note
E.6.5.1  If the test cannot be done by following E.6.1~E.6.4 because of the limits of the engine’s structure, obtain the measurement according to the following: 
E.6.5.2  Close all splits or holes except for the one needed for obtaining the gas before the test. 

E.6.5.3  The bag is connected to an appropriate pipe of the recycle system that will not cause any additional pressure losses. The recycle system is connected to the connecting hole of the engine directly. 
Illustration E.1 Test Ⅲ

(Characters on the image: Refer to the detailed image (1), Refer to the detailed image (1), (a). recycle directly at small vacuum degree, output pipe, crankcase, bag, (b). recycle indirectly at small vacuum degree, (1) connecting the output pipe and the bag, control valve, refer to the detailed image (1), (C). double return direct recycle, control valve, vent, (d). the vent of the crankcase with the control valve (the bag must be connected to the vent.)

Appendix F

(Appendix of Standards)

Testing the Emission of Evaporative Pollutants (Test IV)

F.1  Summary
    This appendix describes the procedure for Test IV in 5.3.4.
    This procedure describes how to measure the emission of evaporative pollutants from vehicles with petrol engines. 

F.2  Description of the Test
    The evaporative pollutant emission test (refer to Illustration F.1) is to determine the hydrocarbon emitted from the vehicle as a consequence of diurnal temperature fluctuation, hot periods whilst parked and driving in urban areas. The test includes the following steps:

    —  Preparation that consists of one operating cycle part 1 and one operating cycle part 2, 
    —  Measure the hot period losses, 
    —  Measure diurnal breathing losses. 

Add up the hydrocarbon results for hot period and diurnal breathing losses to get the total result of the test.    
F.3  Vehicle and its Fuel
F.3.1  The Vehicle
F.3.1.1  The vehicle should be in a good mechanical condition and have been run-in for at least 3000 km before the test. During the run-in time, the evaporative pollutant control device should be connected correctly and work normally. The charcoal canister should have gone through normal use with neither unusual absorption nor purge.
F.3.2  The Fuel
F.3.2.1  Use the reference fuel specified in Appendix J. 
F.4  Equipment for Testing the Emission of Evaporative Pollutants
F.4.1 The Chassis Dynamometer
    The chassis dynamometer should meet the requirements set out in Appendix C. 
F.4.2  Airtight Chamber for Testing the Emission of Evaporative Pollutants
    The airtight chamber for testing the emission of evaporative pollutants should be a rectangular chamber with a high level of air-tightness. During the test, the vehicle is placed in the chamber. It should be easy to access the vehicle at any angle. The chamber’s air-tightness should meet the requirements in Appendix FA when it is closed. No hydrocarbon should seep through its surface or any reaction with the hydrocarbon be caused. During the test, the temperature adjusting system should be able to control the air temperature in the chamber to make it change with the required temperature-time curve. The average error during the test should be within ±1K. 


Adjust the temperature control system to provide a smooth temperature adjusting pattern, namely maintaining the minimum adjustment, fluctuation and instability against the pre-set ambient temperature curve. During any time of diurnal breathing emission test, the surface temperature of the chamber cannot be lower than 278K (5ºC) or higher than 328K (55ºC). 
    The chamber wall should have good heat radiation qualities. During the hot soak test, the surface temperature of the chamber cannot be lower than 293K (20ºC) or higher than 325K (52ºC).























 F.1 The Procedure for Testing the Emission of Evaporative Pollutants 

In order to adapt to the volume change caused by the temperature change in the chamber, use a chamber with adjustable volume or fixed volume. 

F.4.2.1  The Chamber with Variable Volume
    A chamber with a variable volume can expand or shrink according to the changes of the air temperature inside. There are two ways to make a chamber with a variable volume: movable board or air box (namely one or more than one un-leaking bag in the chamber to exchange air with outside of the chamber and respond to the changes of inside pressure). Any structure used to adjust the volume should meet the specifications in Appendix FA in order to maintain the integrity of the chamber within the specified temperature range. 


Regardless of actions taken to adjust the volume, the difference between the pressure inside the chamber and the air pressure should be limited to ±500Pa. 


The chamber should be able to be set to a fixed volume. Considering the changes in the temperature and air pressure during the test, the variable volume chamber should be able to adjust ±7% of its "nominal volume” (refer to FA.2.1.1).
F.4.2.2  Chamber with Fixed Volume
    A chamber with a fixed volume should be built with steel boards to maintain the fixed volume. It should meet the following requirements: 

F.4.2.2.1  The chamber should have an exit to draw out the air from the chamber at a low and constant flow during the test. It should have an entrance to compensate for the air drawn out with the environment air. The air entering the chamber should be filtered through charcoal to maintain a constant density of the hydrocarbon. Any method used to adjust the volume should keep the difference between the pressure inside the chamber and the air pressure within 0~-500Pa.
F.4.2.2.2  The measurement equipment should be able to measure the hydrocarbon mass in the air entering and exiting the chamber at 0.01g resolution ratio. The sample gas of the air entering and exiting the chamber can be collected using a bag sampling system. As an alternative, an online FID analyser can be used to analyse continuously the hydrocarbon density in the air at the entrance and exit of the chamber and get the integral of the flow from the measurement. This way the mass of the emitted hydrocarbon can be recorded continuously. 
F.4.3  Analytical System
F.4.3.1  Hydrocarbon Analyser
F.4.3.1.1  Use the FID hydrocarbon analyser to monitor the gas in the chamber. Get the sample gas from one side of the chamber or the centre of its ceiling. All bypass air should flow back to the lower reach of the mixing fan in the chamber.
F.4.3.1.2  It should not take more than 1.5s for the hydrocarbon analyser to reach 90% of its final reading. The stability of the analyser should be better than 2% of the full scale at 80%±20% of the zero point and the full scale for any measurement range in 15 minutes period for stabilization. 
F.4.3.1.3  The standard error of the analyser’s repeatability should be smaller than 1% at 80%±20% of the zero point and the full scale for any measurement range.

F.4.3.1.4  Choose the measurement range of the analyser to get the best resolution ratio when measuring, calibrating and leakage checking. 
F.4.3.2  The Data Recording System of the Hydrocarbon Analyser
F.4.3.2.1  The hydrocarbon analyser has a recorder and a data collecting system to record its output electronic signal at least once every minute. The recording system should be able to record at least the signal and the test result permanently. The record should show explicitly the start and end time of the hot soak or diurnal exhaust test (including the start and end time of the sampling and duration of each test). 
F.4.4  Heating the Fuel Tank (Only applicable for using petrol for the charcoal canister’s absorption)
F.4.4.1  Heat the fuel in the vehicle’s fuel tank with a controllable heating source, for example, a heating pad with 2000W capacity. The heating system should heat up evenly the tank wall beneath the fuel to avoid uneven or partial heating of the fuel. Do not heat the fuel steam on top of the fuel in the tank. 
F.4.4.2  The fuel tank heating device should be able to heat up the fuel in the tank evenly and increase the temperature by 14K from 289K (16ºC) within 60 minutes. Place the temperature sensor as specified in F.5.1.1. When the tank is being heated, the heating system should be able to keep the temperature of the fuel within ±1.5K of the required temperature. 
F.4.5  Recording the Temperature
F.4.5.1  Use two temperature sensors to measure the temperatures at two locations in the air-tight chamber. The average of these two temperatures is that of the chamber. The measurement points should be 0.9m±0.2m high from the floor and about 0.1m into the chamber from the vertical middle line of the two side walls. 
F.4.5.2  When measuring the evaporative pollutant emission, record or input the temperature into the data processing system at least once every minute. 
F.4.5.3  When using petrol for the charcoal canister to absorb (F.5.1.5), use the temperature sensor in the fuel tank as described in F.5.1.1 to record the fuel tank’s temperature. 

F.4.5.4  The accuracy of the temperature recording system should be within ±1.0K, with the resolution ratio no lower than ±0.4K. 

F4.5.5  The time resolution ratio of the recording or data processing system should not be lower than ±15s.

F.4.6  Recording the Pressure
F4.6.1  When measuring the evaporative pollutant emission, record or input into the data processing system the difference Δp between the air pressure in the test area and that inside the chamber at least once every minute.
F.4.6.2  The accuracy of the pressure recording system should be within ±200Pa with the resolution ratio no lower than ±20Pa.
F.4.6.3  The time resolution ratio of the recording or data processing system should not be lower than ±15s. 
F.4.7  The Fan
F.4.7.1  When opening up the chamber, use one or more than one fan or fans to clear it up in order to let the density of the hydrocarbon in the room drop to that of the environment. 
F.4.7.2  There should be one or more fans or fans with wind generating capacity of 0.1~0.5m3/s to fully mix the air in the chamber. During the measuring, the temperature in the chamber and the hydrocarbon density should be even. The air flow generated by the fan or fans cannot blow on the vehicle directly. 

F.4.8  Gas
F.4.8.1  The following pure gas for calibration and operating the test must be prepared"

    — 
Purified synthetic air： (HC< 1ppm C, CO≤1ppm, CO2≤400ppm, NO≤0.1 ppm)；the content of the oxygen is between 18% and 21% of the volume fraction,
    — 
Fuel gas for hydrocarbon analyser (40%±2% hydrogen, the rest is helium, HC< 1ppmC, CO2≤400ppm), 
    —
propane (C3H8), purity: not lower than 99.5%, 
    —
butane (C4H10) , purity: not lower than 98%, 
    — 
nitrogen (N2) , purity: not lower than 98%.
F.4.8.2  The calibration gas and span gas should be the mixture of canned propane (C3H8) and pure synthetic air. The actual density of the calibration air should be within ±2% of the calibrated value. The accuracy of the dilute gas formulated by gas separator should be ±2% of its real value. The density specified in Appendix FA can be obtained by using a gas separator and diluting it with the synthetic air.
F.4.9  Additional Equipment
F.4.9.1  The measurement accuracy of the absolute humidity in the test area must be within ±5%. 

F.5  Test Procedure
F.5.1  Test Preparation
F.5.1.1  Conduct the mechanical preparation on the vehicle as the follows before the test:

· The vehicle’s exhaust system should not have any leakage,

· Use steam to clean the vehicle before the test,
· When using petrol for the charcoal to absorb (F.5.1.5), place a temperature sensor in the fuel tank to measure the fuel temperature. The measurement point of the temperature sensor should be the geometric centre of the fuel when the tank is 40% full of its specified capacity. 

· When the fuel tank’s installation condition is not changed, install an additional connector and a transfer connector to let the fuel in the tank out thoroughly.
· The manufacturer can recommend the test method to calculate only the hydrocarbon losses evaporated from the vehicle’s fuel system. 

F.5.1.2  Place the vehicle in the test area with an ambient temperature of 293 K ~303K (20ºC~30ºC).
F.5.1.3  Check the aging of the charcoal canister. It can be confirmed by putting it in the vehicle and driving it for at least 3000 km. If it cannot be verified, use the following procedure to test its aging. For systems with multiple charcoal canisters, the procedure should be performed on each tank separately. 

F.5.1.3.1  Remove the charcoal canister from the vehicle carefully. Do not damage any parts or the integrity of the fuel system. 
F.5.1.3.2  Weigh the charcoal canister. 
F.5.1.3.3  Connect the charcoal canister to a fuel tank, which can be the spare tank. Fill the fuel tank with the reference fuel to 40% full. 
F.5.1.3.4  The fuel temperature in the fuel tank should be between 283 K (10ºC) and 287 K (14ºC). 
F.5.1.3.5  Evenly heat the fuel tank from 288K (15ºC) to 318K (45ºC) (the temperature increases by1ºC every 9 minutes).
F.5.1.3.6  If the charcoal canister reaches its critical point before the temperature gets to 318K (45ºC), cut off the heat and weigh the charcoal canister. If the charcoal canister still has not reached its critical point before the temperature gets to 318K (45ºC), repeat the above procedure starting from F.5.1.3.3 until it reaches its critical point. 
F.5.1.3.7  Check its critical point by following F.5.1.5 and F.5.1.6, or using a different sampling and analyzing device that can measure the hydrocarbon emission when the charcoal reaches its critical point. 

F.5.1.3.8  Use the air in the test room to purge the charcoal canister at 25±5 L/min flow rate until 300 times of its volume. 
F.5.1.3.9  Weigh the charcoal canister. 

F.5.1.3.10  Repeat 9 times the steps from F.5.1.3.4 to F.5.1.3.9. If the aging cycle has been done three times and the charcoal canister’s weight in the last time is stable, the aging test can be terminated early. 
F.5.1.3.11  Connect the charcoal canister again and the vehicle is back to its normal operating state. 
F.5.1.4  Pre-processing the Charcoal canister
Pre-process the charcoal canister by using one of the methods listed in F.5.1.5 and F.5.1.6. For vehicles with multiple charcoal canisters, the procedure should be performed on each tank separately. 
F.5.1.4.1  Measure the emission of the charcoal canister and determine the critical point. 
    The critical point here is when the accumulative emission of hydrocarbon reaches 2g. 
F.5.1.4.2  Verify the critical point by using the evaporative emission air-tight chamber described in F.5.1.5 and F.5.1.6 separately. Or connect an additional evaporation charcoal canister at the lower reach of the vehicle’s charcoal canister to determine the critical point. Use dry air to purge the additional charcoal canister fully before it starts to absorb.   
F.5.1.4.3  Right before the test, turn on the air mixing fan in the chamber and clear it up for a few minutes until the background air is stable. Calibrate the hydrocarbon analyser at zero and measurement range point. 
F.5.1.5  Heat up the Charcoal Canister Repeatedly to make it absorb to its Critical Point 
F.5.1.5.1  Open up the fuel tank, use the fuel outlet valve to drain all of the fuel. When draining the fuel, do not cause the evaporation control equipment to have any abnormal absorption or falling-off 
F.5.1.5.2  Fill all of the fuel tanks up to 40% ±2% of the claimed capacity with the test fuel whose temperature should be at 283K (10ºC) to 287K (14ºC) . Then close the tank with the cap. 
F.5.1.5.3  The vehicle should be moved to the air-tight chamber with the engine stopped within one hour after fuelling. Connect the temperature sensor of the fuel tank to the temperature recording system. Place the heating device at the appropriate spot of the fuel tank and connect it with the temperature controller. The heating device is specified in F.4.4. If the vehicle has more than one fuel tank, use one of the following methods to heat up all of them and the temperature difference in each fuel tank should be within ±1.5K. 
F.5.1.5.4  Manually heat up the fuel to reach the start temperature of diurnal breathing, 293K (20ºC) ±1K. 
F.5.1.5.5  When the temperature of the fuel reaches at least 292K (19ºC), do the following immediately: turn off the cleaning fan, close and seal the chamber door and measure the original density of the hydrocarbon in the chamber. 
F.5.1.5.6  When the temperature of the fuel in the tank reaches at least 293K (20ºC), start to increase the temperature by 15K (15ºC) linearly. The fuel temperature during the heating process should satisfy the following equation with an error margin of no more than ±1.5K. Record the heating duration and the temperature increased. 
Tr = To + 0.2333×t

    In the equation:
    Tr =  Required temperature, K；

    To =  Start temperature, K；

    t  =  Duration starting from heading the fuel tank, min. 
F.5.1.5.7  Once the critical point appears or the fuel temperature reaches 308K (35ºC), whichever comes first, turn off the heating device, unseal and open the chamber and open the fuel tank. If the critical point still has not appeared when the fuel temperature has reached 308K (35ºC), remove the heating device from underneath the vehicle and remove the vehicle from the chamber. Repeat all of the procedures listed in F.5.1.7 and from F.5.1.5.3 to F.5.1.5.7 until the critical point is reached. 

F.5.1.5.8  Put the charcoal canister back on and the vehicle is back to its normal operating state. 

F.5.1.6  Use Butane to make the Charcoal canister absorb to the Critical Point 
F.5.1.6.1  If the air-tight chamber is used to determine the critical point (refer to F.5.1.4.2), place the vehicle with its engine off in the chamber. 

F.5.1.6.2  Prepare the evaporative pollutant charcoal canister for its absorption. The charcoal canister cannot be removed from the vehicle, unless it is hard to reach it so that it has to be removed from the vehicle for absorption. If it needs to be taken apart from the vehicle, be very careful so that any part or the integrity of the fuel system is not damaged. 
F.5.1.6.3  Use the mixture of 50% butane and 50% nitrogen at 40g/h flow rate of the butane to let the charcoal canister absorb. 
F.5.1.6.4  Once the charcoal canister reaches its critical point, turn off the steam source immediately. 
F.5.1.6.5  Put the charcoal canister back on and the vehicle is back to its normal operating state.

F.5.1.7  Draining the Fuel and Adding the Fuel 
F.5.1.7.1  Open up the fuel tank, use the fuel outlet valve to drain all of the fuel tanks. When draining the fuel, do not cause the evaporation control equipment to have any abnormal absorption or falling-off 
F.5.1.7.2  Fuel all of the fuel tanks up to 40% ±2% of the claimed capacity with the test fuel whose temperature should be at 291K ±8K (18ºC ±8ºC) . Then close the tank with the cap. 
F.5.2  Pre-operating
F.5.2.1  Place the vehicle on the chassis dynamometer to do Test I part 1 once and part 2 twice as specified in Appendix C within one hour after the charcoal canister has finished the absorption described in F.5.1.5 or F.5.1.6. Do not take an exhaust sample during the operating. 
F.5.3  Soaking the Vehicle
F.5.3.1  Within 5 minutes after the pre-process as specified in F.5.2.1 is finished, close the engine hood, drive the vehicle off the chassis dynamometer and park it in the soaking area. Leave the vehicle there for at least 12 hours and at most 36 hours. When the soaking is finished, the temperature of the engine lubricant and coolant should be approximately ±3K. 

F.5.4  Chassis Dynamometer Test

F.5.4.1  Do a complete Test I operating cycle (part 1 and 2) as described in Appendix C after the vehicle is finished soaking. Then turn off the engine. The pollutant emission can be sampled during the test, however, the result cannot be used for the purpose of the exhaust pollutant’s type approval.
F.5.4.2  Pre-run the vehicle again, including Test I part 1 once (hot start) within 2 minutes after Test I operating as specified by F.5.4.1. Then turn off the engine again. Do not take the sample of the emitted pollutants during the pre-operating. 
F.5.5  Hot Soaking Test
F.5.5.1  Before the pre-operating is complete, turn on the mixing fan in the chamber and clear up the chamber for a few minutes until the background hydrocarbon is stable. 

F.5.5.2  Calibrate the hydrocarbon analyser at zero and measurement span point right before the test. 
F.5.5.3  When the pre-operating is about to be finished, close the hood and remove all connectors between the vehicle and the test platform. Drive the vehicle back to the chamber at its smallest acceleration. Open up the windows and trunk of the vehicle and turn off the engine before any of its body enters the chamber. Record the engine off time on the evaporative pollutant emission measuring and recording system. Record the temperature at the same time. 
F.5.5.4  Push or move the vehicle in any other way into the chamber with its engine off. 
F.5.5.5  Close and seal the chamber door within 2 minutes after the engine is off and 7 minutes after the pre-operating is completed. 

F.5.5.6  Start the 0min ±0.5min hot soak period once the chamber is sealed. Measure the initial density of the hydrocarbon CHC,i, temperature Ti and air pressure Pi during the hot soak period, which will be applied to the calculation in F.6 for evaporative pollutant emission. During the 60 min hot soak period, the ambient temperature T in the chamber should not be lower than 296K (23ºC) or higher than 304K (31ºC). 
F.5.5.7  When the 60min±0.5min hot soak period is about to be finished, do the hydrocarbon analyser zero point and measurement range point calibration. 
F.5.5.8  When the 60min±0.5min hot soak period is about to be finished, measure the end reading of the hot soak test, the hydrocarbon density CHC,f in the chamber, temperature Tf and the air pressure Pf, which will be used to calculate the evaporative pollutant emission in F.6.
F.5.6  Soaking the Vehicle
F.5.6.1  Do not start the engine, push the vehicle or move it in other ways into the soaking area. Soak the vehicle for at least 6 hours but at most 36 hours after the hot soaking test is finished. and before the diurnal breaking test is started. The vehicle should be in 293K±2K (20ºC±2ºC) for at least 6 hours. 

F.5.7  Diurnal Breathing Test 
F.5.7.1  The test vehicle should go through 1 cycle in the environment temperature change specified in Appendix FB. The maximum deviation of the temperature in the temperature change cycle is ±2K. Basing on the deviation’s absolute value each time, the average deviation from the specified change curve cannot be over 1K Measure the environment temperature at least once every minute. According to the specifications in F.5.7.6, start the temperature cycle from the time when T start = 0.
F.5.7.2  Right before the test, turn on the air mixing fan in the chamber and clear it up for a few minutes until the background air is stable. 
F.5.7.3  Turn off the engine, open the windows and the trunk, move the vehicle into the air-tight chamber. Adjust the mixing fan to make sure that the air circulation under the fuel tank is kept at least at 8km/h. 

F.5.7.4  Do the hydrocarbon analyser zero point and measurement range point calibration right before the test. 
F.5.7.5  Close and seal the chamber door.
F.5.7.6  Measure the initial hydrocarbon density CHC,f in the chamber at the diurnal breathing test, temperature Tf and the air pressure Pf,  within 10 minutes after the chamber is closed and sealed. This is the time when T start = 0.
F.5.7.7  Do the hydrocarbon analyser zero point and measurement range point calibration right before the test. 
F.5.7.8  As specified in F.5.7.6, once the initial sampling is started, have a 24h ±6min pollutant sampling period. Record the duration. Measure the end hydrocarbon density CHC,f at the end of the diurnal breathing test, temperature Tf and the air pressure Pf,, which will be used for the calculation in F.6. Then the evaporative pollutant emission test procedure is completed. 
F.6  Calculation
F.6.1 The results at diurnal breathing test and hot soak test for each evaporative pollutant emission as specified in F.5 are for calculating the hydrocarbon. The initial and end readings for hydrocarbon’s density, the temperature and pressure in the chamber, and the chamber’s net volume are used to get the evaporative pollutant emission at each stage.  
Use the following equation:
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    In the equation:
    MHC  
= 
Hydrocarbon mass, g, 
    MHC,出
= 
Hydrocarbon mass emitted from the fixed volume air-tight chamber during the diurnal breathing test, g, 
    MHC,入
= 
Hydrocarbon mass entered the fixed volume air-tight chamber during the diurnal breathing test, g, 
    CHC 
= 
Hydrocarbon density in the air-tight chamber, ppm (volume)C1 – equivalent, 
    V 

=   The chamber’s net volume after corrected by the vehicle’s volume (the vehicle’s windows and trunk opened). If the vehicle’s volume is not determined, divide it by 1.42m3.  

    T 

= 
The environment temperature in the chamber, K, 
    P 

= 
The air pressure, kPa, 
    H/C

= 
Hydrogen and carbon ratio,
    k 

= 
1.2×(12 + H/C)；

    In which:
    i 

lower calibration of the initial reading, 
    f 

lower calibration of the end reading,
    For diurnal breathing test losses, H/C is 2.33, 
    For hot soak test losses, H/C is 2.20. 
F.6.2  Overall Result of the Test
    The total mass of the vehicle’s hydrocarbon is: 
M total=MDI+MHS
    In the equation:
    M total
=  Total mass of the vehicle’s emissions, g, 
    MDI 
=  The mass of emitted hydrocarbon during the diurnal breathing test, g, 
    MHS

=  The mass of emitted hydrocarbon during the hot soak teat, g.
F.7  Production Conformity
F.7.1  When the vehicle is leaving the production line, the manufacturer can determine whether the sample vehicle meets the requirements for production conformity according to the following:
F.7.2  Leakage Test
F.7.2.1  Block up the vent of the evaporative control system. 
F.7.2.2  Apply pressure of 3.63kPa±0.10kPa to the fuel supply system. 
F.7.2.3  When the pressure of the fuel supply system is stable, cut off the pressure source. 
F.7.2.4  Once the pressure source for the fuel supply system is cut off, the decrease in the pressure within 5 minutes cannot be more than 0.49kPa.
F.7.3  Ventilation Test
F.7.3.1  Block up the vent of the evaporative control system.
F.7.3.2  Apply pressure of 3.63kPa±0.10kPa to the fuel supply system. 
F.7.3.3  When the pressure of the fuel supply system is stable, cut off the pressure source. 
F.7.3.4  The vent of the evaporative control system restores to its original state. 
F.7.3.5  The pressure in the fuel supply system decreases to under 0.98kPa within 30 seconds to 2 minutes.
F.7.3.6  Upon the manufacturer’s request, equivalent alternatives can be used to prove its air ventilation ability. During the type approval, the manufacturer needs to prove to the test agency the specific procedure it used. 

F.7.4  Purge Test
F.7.4.1  Install equipment that can measure the air at a 1L/min flow rate at the purge entrance. Use a switch valve to connect a pressure container that has enough volume and will not affect the purge system undesirably at the purge entrance. Or connect it in another way. 
F.7.4.2  The manufacturer can choose its own flow meter upon the approval of the type approval authority. 

F.7.4.3  Operate the vehicle, check and record all of the structural characteristics that may limit the fall-off. 

F.7.4.4  When the engine is operating as specified by F.7.4.3, use one of the following to measure the air flow: 

F.7.4.4.1  When the device indicated in F.7.4.1 is connected, observe carefully when the pressure decreases from the air pressure to the level that indicates lL volume air has flown into the evaporative pollutant emission control system within 1 minute, or
F.7.4.4.2  If any alternative flow measurement device is used, the flow reading that is not less than 1L/min should be able to be measured. 

F.7.4.4.3  If the manufacturer has submitted an alternative purge test procedure to the test agency during the type approval and it has been accepted, it can be used upon the manufacturer’s request. 
F.7.5  The type approval authority can check the production conformity control method used by each manufacturer at any time. 

F.7.5.1  The test personnel should select enough samples from the product series. 
F.7.5.2  The test personnel can test these samples according to the specifications in 5.3.4 or F.7.2 to F.7.4.
F.7.5.3  If the test result following F.7.2 to F.7.4 does not satisfy the requirements, the manufacturer can request the vehicle be tested by following the type approval procedure in 5.3.4.

F.7.5.3.1  The manufacturer is not allowed to adjust, repair or change anything on the vehicles, unless they do not satisfy the requirements set in 5.3.4, or these jobs have been listed in the procedure for vehicle assembly and checking by the manufacturer. 
F.7.5.3.2  If any operations in F.7.5.3.1 may have changed the vehicle’s evaporative pollutant emission characteristics, the manufacture can request the vehicle be re-tested on certain items. 

F.7.6  If the requirements in F.7.5 cannot be satisfied, the type approval authority should request the manufacturer to take steps as soon as possible to re-establish the production conformity. 
Appendix F A

(Appendix of Standards)

Calibration of Evaporative Pollutant Emission Test Equipment

FA.1  Calibration Periods and Methods 

FA.1.1  All of the equipment must be calibrated before its initial use and regularly later as needed. In any case, it must be calibrated in the month before the type approval is performed. All of the calibration methods are listed in this appendix. 

FA.1.2  The ambient temperature at calibration should follow the specification in Appendix FB. The temperature values on the left part of the chart should be used first, which can be replaced with the values on the right side of the chart.

FA.2  Calibrating the Air-tight Chamber
FA.2.1  Initial Determination of the Internal Volume of the Chamber 

FA.2.1.1  Follow the following procedure to determine the chamber’s internal volume before its first use:


    Measure the chamber’s internal dimensions carefully and take into consideration the irregularities, such as columns, struts etc. Use the measurement to determine the chamber’s internal volume. 


For a chamber with a variable volume, set it to the fixed volume. Maintain the ambient temperature at 303K (30ºC) and the retentiveness of its nominal volume should be within ±0.5% of its reported value. 

FA.2.1.2  Divide the chamber’s inner volume by 1.42m3 to get its inner net volume. 1.42m3 is the vehicle’s volume when its windows and trunk are open. 

FA.2.1.3  Check the chamber’s inner volume as described in FA.2.3. If the calculated propane mass is not within ±2% of the injected propane, it needs to be corrected. 

FA.2.2  Determining the Background Pollutants in the Chamber

    This is to determine whether there is any substance in the chamber that will discharge a significant amount of hydrocarbon. The chamber is supposed to be checked when it is put into use or when any work is done in the chamber that will affect the emission of the pollutants in the background. The check should be done at least once a year. 

FA.2.2.1  The check on a chamber with a fixed volume can be done as described in FA.2.1.1 when it is set it for the fixed volume or when it is free volume. During the 4 hours addressed below, the ambient temperature should be kept between 308K ±2K (35ºC ±2ºC) [309K ±2K (36ºC ±2ºC)].

FA.2.2.2  When checking the chamber with a fixed volume, both the entrance and exit flow should be closed. During the 4 hours addressed below, the ambient temperature should be kept between 308K ±2K (35ºC ±2ºC) [309K ±2K (36ºC ±2ºC)].

FA.2.2.3  Before the four hour background gas sampling is started, seal the chamber and run the mixing fan for less than 12 hours. 

FA.2.2.4  Perform the zero and measurement range point calibration. 

FA.2.2.5  Turn on the mixing fan and clear the chamber until the hydrocarbon reading is stable. 

FA.2.2.6  Then seal the chamber and measure the initial density of the hydrocarbon CCH,I, temperature Ti and air pressure Pi in the background.

FA.2.2.7  Turn on the mixing fan for four hours without any interference in the chamber. 

FA.2.2.8  Then use the same analyser to measure the hydrocarbon density CCH,I, temperature Ti and air pressure Pi in the chamber.

FA.2.2.9  Calculate the change in the hydrocarbon mass in the chamber during the test as described in FA2.4, which should not be over 0.05g.

FA.2.3  Calibration of the Chamber and Test of the Remaining Hydrocarbon


The calibration of the chamber and test of the remaining hydrocarbon is to check the volume of the chamber computed in FA.2.1and the measured leak rate. When the chamber is put into use, or after any work that affects its integrity is done, the leak rate should be measured and at least once a month afterwards. If the monthly checks have been successful for six months without any need for correction, the leakage check can be reduced to once a season as long as no correction is needed. 

FA.2.3.1 Turn on the mixing fan and clear the chamber until the hydrocarbon reading is stable. Calibrate the hydrocarbon analyser at zero and measurement range point.

FA.2.3.2  For the chamber with a variable volume, latch it to its nominal volume while shutting the entrance and exit flow for the fixed volume chamber. 

FA.2.3.3  Then turn on the ambient temperature control system (if it has not been turned on yet) and adjust the initial temperature to 308K (35ºC) [309K (36ºC)].

FA.2.3.4  When the temperature in the chamber stabilises between 308K±2K (35ºC±2ºC) [309K±2K (36ºC±2ºC)], seal the chamber and measure the initial density of the hydrocarbon CCH,I, temperature Ti  and air pressure Pi in the background.

FA.2.3.5 Put 4g propane into the chamber. The measurement accuracy of the propane mass should be ±2% of its measured mass. 

FA.2.3.6  Mix the gas in the chamber for five minutes, then measure the end density of the hydrocarbon CCH,I, temperature Ti  and air pressure Pi in the background, which are the initial readings of CChi, Ti, and Pi for checking remaining hydrocarbon. 

FA.2.3.7  Use the data measured in FA.2.3.4 and FA.2.3.6 and the equation in FA.2.4 to compute the propane mass in the chamber, which should be within ±2% of its measured value in FA.2.3.5.

FA.2.3.8  For a variable-volume chamber, unlatch to its nominal volume configuration. For a chamber with fixed volume, open up its entrance and exit air flow. 

FA.2.3.9  Then follow the temperature change chart (alternative temperature change chart ) specified in Appendix FB within 15 minutes after the chamber is sealed and start the 24-hour ambient temperature cycle procedure, namely from 308K (35ºC) to 293K (20ºC), then back to 308K (35ºC) [308.6K(35.6ºC) to 295.2K(22.2ºC), then back to 308.6K(35.6ºC)]. (Please refer to F.5.7.1 for tolerances)

FA.2.3.10  When the 24 hour cycle is finished, measure and record the final density of the hydrocarbon CCH,I, temperature Ti  and air pressure Pi, which are the final readings of CChi, Ti, and Pi for checking remaining hydrocarbon.

FA.2.3.11  Use the measurement data in FA.2.3.10 and FA.2.3.6 and the equation in FA.2.4 to compute the propane mass, which should be no more than 3% different from the hydrocarbon mass given in FA.2.3.7.

FA.2.4  Calculation
    The purpose of computing the net change of the hydrocarbon mass in the chamber is to determine the hydrocarbon background and the leak rate in the chamber. Use the initial and final readings of the hydrocarbon density, temperature and air pressure and the following equation to get the change in mass: 
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    In the equation: 

    MHC 
= 
the hydrocarbon mass, g, 

    MHC,出 
= 
the hydrocarbon mass emitted from fixed-volume chamber during the diurnal emission teat, g, 

    MHC,入 
= 
The hydrocarbon mass entered into fixed-volume chamber during the diurnal emission teat, g, 

    CHC 
= 
The hydrocarbon density in the chamber, ppm carbon（Note: ppm carbon =ppm propane ×3）, 

    V 

= 
The chamber’s volume, m3, 

    T 

= 
The ambient temperature in the chamber, K, 

    P 

= 
The air pressure, kPa, 

    k 

= 
17.6;

    Here:

    i 
is the initial reading, 

    f 
is the final reading. 

FA.3  Checking the FID Hydrocarbon Analyser 

FA.3.1  Optimizing the Tester Response
    FID analyser must be adjusted according to its manufacturer’s specifications. Use propane gas (the balance gas is the air) to optimise its response at the most commonly used measurement range.

FA.3.2  Calibrating the HC Analyser
    The analyser should be calibrated with propane gas (the balance gas is the air) and pure air. Please refer to C.4.5.2（Calibration and span gas）.

    Follow the description from FA.4.1to FA.4.5 to draw the calibration curve.

FA.3.3  Checking the Oxygen Interference and the Recommended Value

    The response coefficient（Rf）of certain specific hydrocarbon is the ration between FID’s reading C1 and the gas density of the gas cylinder represented by ppmC1.
    The density of the test gas must be close to 80% of the full scale of the measurement range used. The density must be known with the accuracy up to ±2% of the mass measurement standard value represented by volume. In addition, the gas cylinder should be pre-processed for 24 hours at the temperature of 293K to 303K（20ºC to 30ºC）.



The response coefficient of the analyser should be determined when it is put into use for the first time and after each of its regular important maintenance. Its response coefficient should be 1.00 if the reference fuel is propane and the balance gas is pure air.

    The test gases for oxygen interference and their recommended response coefficient （Rf）are the following:

    Propane and nitrogen: 0.95 ≤ Rf ≤ 1.05.

FA.4  Calibrating the Hydrocarbon Analyser
    Use the following steps to calibrate each commonly used measurement range:

FA.4.1  The calibration curve should have at least five calibration points, which are spread in the working range as evenly as possible. The nominal value of the calibration gas with maximum density should be at least 80% of the full scale. 

FA.4.2  The calibration curve is calculated by using the least square method. If the polynomial of the result is more than 3 orders, the number of the calibration points should be the number of the polynomial’s order plus 2.

FA.4.3  The difference between the calibration curve and the nominal value of each calibration gas should not be larger than 2%. 

FA.4.4  Use the polynomial obtained in FA.4.2 to get the chart that shows the actual density of the calibration gas and its indicated value with its step length not larger than 1% of the full scale. Use this chart to calibrate each measurement range of the analyser. The chart should include other related data, such as: 

    Calibration date, 

    Measurement range and zero potentiometer reading (if applicable), 

    Nominal scale, 

    The standard data for each calibration gas used,

    The deviation percentage of each calibration gas’ actual density and its indicated value,

    FID analyser’s fuel and model,

    FID analyser air pressure.

FA.4.5  Alternative technologies, such as computers, electronic control measurement range switch etc, which have the same accuracy as the above mentioned, can be used if they satisfy the requirements by the type approval authority.

Appendix F B

(Appendix of Standards)

The Chart of the Diurnal Breathing Temperature Change in the Chamber 

	The Diurnal Ambient temperature Change Chart for Calibration and Diurnal Breathing Emission Test in the Chamber
	
	The Alternative Diurnal Ambient temperature Change Chart for the Chamber Calibration according to FA.1.2 and FA.2.3.9
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Appendix G

(Appendix of Standards)
The Durability Test of the Pollution Control Equipment (Test V)

G.1  Summary
    This appendix describes the 80,000km aging test for determining the durability of the pollution control equipment for vehicles with positive ignition engines or compression ignition engines. 

G.2  The Test Vehicles
G2.1  The vehicle should be in good mechanical condition with a brand new engine and pollution control equipment. It should have been run in for at least 3000 km for type approval.

It can be the same vehicle for Test I. Now Test I should be performed after the vehicle has been driven for at least 3000 km following the Operating Cycle described in G5.1. 

G.3  The Fuel
    Use the fuel that meets the requirements in Appendix J for the durability test. 

G.4  The Maintenance and Adjustment of the Vehicle

    Follow the specifications recommended by the manufacturer to maintain and adjust the test vehicle and use the pollution control equipment.

G.5  Run the Vehicle on the Track, Road and the Chassis Dynamometer

G.5.1  Operating Cycle
    Abide by the following procedure to run the vehicle on the track, road and the chassis dynamometer（Illustration G.1): 

Illustration G.1  Running Procedure

(Characters on the drawing: Stop the vehicle, then accelerate to the maximum speed for the cycle. Decelerate to 32 km/h, then accelerate to the maximum speed for the cycle. Stop the vehicle at the start and end point, then accelerate to the maximum speed for the cycle. Decelerate to 32 km/h, then accelerate to the maximum speed for the cycle. Stop the vehicle, then accelerate to the maximum speed for the cycle. Decelerate to 32 km/h, then accelerate to the maximum speed for the cycle. 2.1 Decelerate to 32 km/h, then accelerate to the maximum speed for the cycle. 3.1 Decelerate to 32 km/h, then accelerate to the maximum speed for the cycle. 3.5 Stop the vehicle, then accelerate to the maximum speed for the cycle.)
    — 
The durability test has 11 Operating Cycles with a driving distance of 6 km for each cycle. 

    — 
The vehicle stops four times and the engine idles for 15 seconds in each cycle for the first 9 cycles,

    — 
Normal acceleration and deceleration,

    — 
Decelerate five times from cycle speed to32 km/h in each cycle, then accelerate the vehicle gradually to the cycle speed,

    — 
Drive the vehicle at 89 km/h constant speed during the 10th cycle,

    — 
Accelerate the vehicle at the maximum accelerated speed to 113 km/h from the stop point at the beginning of the 11th cycle. When half way through the cycle, use the brake normally until the vehicle is stopped. Then idle the vehicle for 15 seconds and accelerate the vehicle at the maximum accelerated speed for the second time. 

    Then start this procedure again. The maximum speed for each cycle is given in Chart G.1.

Chart G.1  The Maximum Speed for Each Cycle 

	Cycle
	The Maximum Speed , km/h

	1

2

3

4

5

6

7

8

9

10

11
	64

48

64

64

56

48

56

72

56

89

113


G.5.1.1  An alternative road test procedure can be used upon the request of the manufacturer. However, the procedure has to be approved by the test agency before the test. The alternative test procedure should have the same average vehicle speed, vehicle speed distribution, number of stops and that of the acceleration in each kilometre as those in Chart G.1 and Illustration G.1 whether the test is performed on tracks or the chassis dynamometer.  

G.5.1.2  The test distance cannot be less than 80,000 km for the durability test as described in G.5.1or the alternative durability test as described in G.5.1.1.

G.5.2  Test Equipment
G.5.2.1  Chassis Dynamometer
G.5.2.1.1  When the durability test is done on a chassis dynamometer, the dynamometer should be able to realise the cycle described in G.5.1, especially with simulating inertia and simulating road resistance systems installed. 

G.5.2.1.2  The dynamometer should be adjusted to the same power on the driving wheel when it can absorb the constant speed of 80 km/h. The method to determine the power and to adjust the brake is the same as described in Appendix CC. 

G.5.2.1.3  The vehicle’s cooling system should be able to make the running vehicle’s temperature similar to that when it is running on roads (engine oil, coolant, exhaust system etc).

G.5.2.1.4  If necessary, make sure to adjust other items until their characteristics are the same as described in Appendix C (for example, the inertia can be mechanical or electronic).

G.5.2.1.5  If necessary, the exhaust test can be done on another chassis dynamometer. 

G.5.2.2  Running on the Track or Road
    When doing the durability test on the track or road, the vehicle’s RM should be at least the same as that when tested on a chassis dynamometer. 

G.6  Measuring Pollutant Emission 


Measure the pollutants emitted by following the specifications in 5.3.1 for Test I at a fixed internal of 10,000 km (±400 km) or shorter from the start of the test (0km) to 80,000 km.  

    Use the measurement of all of the pollutants as the driving distance’s function to draw the diagram. Round the driving distance to its closest integer and draw the best-fitting straight line for all data points by using the least square method. Omit the test result at 0 km.

    Only when the interpolation on the straight line from 6400 km to 80,000 km points satisfies the above mentioned limit value can the data be used to compute the deterioration factors. The data can still be accepted when the slope of the best-fitting straight line is negative（the interpolation at 6400 km point is larger than that at 80000 km point ) and when the actual value at 80000 km is lower than the limit value, even if the line exceeds the suitable limit value. 
   For each pollutant, use the following equation to get the pollutant’s deterioration factors as the multiplier:  
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    In the equation: 

    Mi1
= 
The emission of pollutant i interpolated at 6400km, g/km, 

    Mi2 
= 
The emission of pollutant i interpolated at 80,000km, g/km. 

    Keep the value of these interpolation at least four digits after the decimal point, then divide them to get the deterioration factors and round the result to three digits after the decimal point.

    If the deterioration factors are less than 1, then take it as 1. 

Appendix H

(Appendix of Standards)
 CO and HC Emission Tests after a Cold Start in Low Temperature (VI Test)

H.1  Summary
    This appendix is for the petrol vehicles specified in 5.3.6, where the equipment and procedure for Test VI in 5.3.6 are specified in order to determine the CO and HC emissions after the cold start in low temperature. This appendix includes: 

    —  Equipment requirements；

    —  Test conditions；

    —  Test procedure and data requirements.

H.2  Test Equipment
H.2.1  Summary
    This chapter specifies the equipment needed for testing the CO and HC emissions in low temperature. Equipment required and specifications are equivalent to the requirements for the Type I test as specified in Appendix C, if specific requirements for the Type VI test are not prescribed. H.2.2 to H.2.6. describe deviations applicable to Type VI low ambient temperature testing.
H.2.2  The Chassis Dynamometer
H.2.2.1  The requirements of C.4.1 apply. The dynamometer must be adjusted to simulate the operation of a vehicle on the road at 266K (-7ºC). Such adjustment may be based on a determination of the road load force profile at 266K (-7ºC). Alternatively the driving resistance determined according to Appendix CC may be adjusted for a 10 % decrease of the coast-down time. The technical service may approve the use of other methods of determining the driving resistance.

H.2.2.2  For calibration of the dynamometer the provisions of Appendix CB apply. 

H.2.3  The Sampling System
    The provisions of Appendices C.4.2 and CE apply. CE.2.3.2 is modified to read: "The piping configuration, flow capacity of the CVS, and the temperature and specific humidity of the dilution air (which may be different from the vehicle combustion air source) must be controlled so as to virtually eliminate water condensation in the system (a flow of 0,142 to 0,165 m2/s is sufficient for most vehicles).

H.2.4  Analyzing Equipment
H.2.4.1  The provisions of C.4.3 apply, but only for carbon monoxide, carbon dioxide, and hydrocarbon testing. 

H.2.4.2  For calibrations of the analytical equipment the provisions of Appendix CF apply. 

H.2.5  Gases
    The provisions of C.4.5 apply, where they are relevant.

H.2.6  Additional Equipment
    For equipment used for the measurement of volume, temperature, pressure and humidity the provisions in C.4.4 and C.4.6 apply.

H.3  Test Sequence and the Fuel 

H.3.1  General Requirements
H.3.1.1  The test sequence in Illustration H.1 shows the steps encountered as the test vehicle undergoes the procedures for the Type VI test. Ambient temperature levels encountered by the test vehicle must average: 266 K (-7ºC) ±3K and must not be less than 60 K (-13ºC), no more than 272K (-1ºC).

The temperature may not fall below 263 K (-10ºC), or exceed 269K (-4ºC) for more than three consecutive minutes.
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Illustration H.1  Exhaust Pollutant Test Procedure for Cold Start in Low Temperature

(Characters on the image: Start; Fuel or drain some fuel if needed; pre-processing, refer to Chapter H.4; Two options; Environmental cold soaking, refer to H.4.3.2; Compulsory cooling, refer to H.4.3.3; Cold soaking for at least one hour; Emission pollutant test at the low temperature of 266K ± 3K, refer to H.5.3; End)

H.3.1.2  The test cell temperature monitored during testing must be measured at the output of the cooling fan (H.5.2.1)). The ambient temperature reported must be an arithmetic average of the test cell temperatures measured at constant intervals no more than one minute apart.

H.3.2  Test Procedure


The urban driving cycle part one according to Illustration CA.1 in Appendix CA consists of four elementary urban cycles which together makes a complete part one cycle.

Start the engine, the sampling and the first cycle by abiding by the specifications in Chart CA.1 and Illustration CA.2. 

H.3.3  Test Preparation 

For the test vehicle the provisions of C.3.1 apply. For setting the equivalent inertia mass on the dynamometer the provisions of C.5.1 apply.
H.3.4  Test Fuel
The fuel used must meet the requirements for Test VI petrol in J.1.1. The manufacturer can choose to use Test I fuel. 

H.4  Vehicle Pre-conditioning
H.4.1  Summary


To ensure reproducible emission tests, the test vehicles must be conditioned in a uniform manner. The conditioning consists of a preparatory drive on a chassis dynamometer followed by a soak period before the emission test according to H.4.3.
H.4.2  Pre-conditioning
H.4.2.1  The fuel tank(s) must be filled with the specified test fuel. If the existing fuel in the fuel tank(s) does not meet the specifications contained in H.3.4, the existing fuel must be drained prior to the fuel fill. The test fuel must be at a temperature less than or equal to 289K (16ºC). For the above operations the evaporative emission control system must neither be abnormally purged nor abnormally loaded.

H.4.2.2  The vehicle is moved to the test cell and placed on the chassis dynamometer. 

H.4.2.3  The pre-conditioning consists of the driving cycle according to Illustration C.1 in Appendix CA, parts one and two. At the request of the manufacturer, vehicles with a positive-ignition engine may be pre-conditioned with one Part I and two Part II driving cycles.

H.4.2.4  During the pre-conditioning the test cell temperature must remain relatively constant and not higher than 303K (30ºC). 

H.4.2.5  The drive-wheel tyre pressure must be set out in accordance with the provisions of C.5.3.2. 

H.4.2.6  Within ten minutes of completion of the pre-conditioning, the engine must be switched off. 

H.4.2.7  If requested by the manufacturer and approved by the technical service, additional pre-conditioning may in exceptional cases be allowed. The technical service may also choose to conduct additional pre-conditioning. The additional pre-conditioning consists of one or more driving schedules of the part one cycle as described in Appendix CA. The additional pre-conditioning must be recorded in the test report.

H.4.3  Soak Methods 

H.4.3.1  One of the following two methods, to be selected by the manufacturer, must be utilised to stabilise the vehicle before the emission test. 

H.4.3.2  Standard Method
    The vehicle is stored for not less than 12 hours and not for more than 36 hours prior to the low ambient temperature tailpipe emission test. The ambient temperature (dry bulb) during this period must be maintained at an average temperature of 266 K (-7ºC) ±3K during each hour of this period and must not be less than 260 K (-13ºC) or more than 272K (-1ºC). In addition, the temperature may not fall below 263 K (-10ºC) or be more than 269K (-4ºC) for more than three consecutive minutes.

H.4.3.3  Forced Method
    The vehicle must be stored for not more than 36 hours prior to the low ambient temperature tailpipe emission test. 

H.4.3.3.1  The vehicle must not be stored at ambient temperatures which exceed 303K (30ºC) during this period. 

H.4.3.3.2  Vehicle cooling may be accomplished by force-cooling the vehicle to the test temperature. If cooling is augmented by fans, the fans must be placed in a vertical position so that the maximum cooling of the drive train and engine is achieved and not primarily the sump. Fans must not be placed under the vehicle.   

H.4.3.3.3  The ambient temperature need only be stringently controlled after the vehicle has been cooled to 266 K (-7ºC) ±2K, as determined by a representative bulk oil temperature. The representative bulk oil temperature is the temperature of the oil measured near the middle of the oil, not at the surface or at the bottom of the oil sump. If two or more diverse locations in the oil are monitored, they must all meet the temperature requirements. 

H.4.3.3.4  The vehicle must be stored for at least one hour after it has been cooled to 266 K (-7ºC) ±2 K, prior to the low ambient temperature tailpipe emission test. The ambient temperature (dry bulb) during this period must average 266 K (-7ºC) ±3K, and must not be less than 260 K (-13ºC) nor more than 272 K (-1ºC). In addition, the temperature may not fall below 263 K (-10ºC) or exceed 269K (-4ºC) for more than three consecutive minutes.

H.4.3.4  If the vehicle is stabilised at 266K (-7ºC) in a separate area and is moved through a warm area to the test cell, the vehicle must be re-stabilised in the test cell for at least six times the period the vehicle is exposed to warmer temperatures. The ambient temperature (dry bulb) during this period must average 266 K (-7ºC) ±3K and must not be less than 260 K (-13ºC) nor more than 272 K (-1ºC).
In addition, the temperature may not fall below263 K (-10ºC) or exceed 269K (-4ºC) for more than three consecutive minutes.

H.5  Procedure for the Chassis Dynamometer 

H.5.1  Summary
    Sample the pollutant during the entire test period. Start the engine and take the sample immediately, then run the operating cycle Part 1 and turn off the engine, which concludes a complete low temperature test. The total duration of the test is 780 seconds. Dilute the pollutant emission with the environmental air and sample it for analysis successively according to the ratio. Analyse the sample collected into the bag to get the values of hydrocarbon, carbon monoxide and carbon dioxide. Also analyse the air sample collected for dilution purpose to obtain the values of the hydrocarbon, carbon monoxide and carbon dioxide.
H.5.2  Chassis Dynamometer Operation 

H.5.2.1  Cooling Fan
H.5.2.1.1  Place the cooling fan at an appropriate spot so that the cooling wind blows directly on the radiator (water cooling) or air intake (air cooling) and the vehicle.

H.5.2.1.2  The fan must be within 300 mm right ahead of the vehicle with front engine, or at the spot where it can provide the wind strong enough to cool the vehicle with rear engine or if the above mentioned method is not applicable. 

H.5.2.1.3  The fan speed must be such that, within the operating range of 10 km/h to at least 50 km/h, the linear velocity of the air at the blower outlet is within ±5 km/h of the corresponding roller speed. The final selection of the blower must have the following characteristics:
- area: at least 0.2m2,
- height of the lower edge above ground: approximately 20 cm.
As an alternative the blower speed must be at least 6 m/s (21.6 km/h). At the request of the manufacturer, for special vehicles (e. g. vans, off-road) the height of the cooling fan may be modified.

H.5.2.1.4  The vehicle’s speed must be that measured from the roller of the chassis dynamometer (C.4.1.4.4).

H.5.2.2  Adaptability test cycle can be performed when needed to determine how to operate the accelerator and the brake best so that the actual cycle stays within the specified tolerance range of the theoretical cycle. The adaptability test cycle can be used to adjust the sampling system as well. This test must be performed before the “Start” step in Illustration H.1. 
H.5.2.3  The air humidity must be low enough to prevent water from condensing on the chassis dynamometer’s roller. 

H.5.2.4  The chassis dynamometer must be pre-heated according to the manufacturer’s recommendation and steps or methods used to stabilise the additional friction power.

H.5.2.5  If the chassis dynamometer’s axle has not been heated individually, start the emission test within 10 minutes after the dynamometer is finished pre-heating. If the chassis dynamometer’s axle has been heated individually, start the emission test within 20 minutes after the dynamometer is finished pre-heating.

H.5.2.6  If the chassis dynamometer’s power must be adjusted manually, set it within one hour before the emission test. The test vehicle cannot be used to set the chassis dynamometer’s power. If the chassis dynamometer’s power can be pre-set automatically, it can be done any time before the emission test.

H.5.2.7  The temperature in the test room, which is measured at the location in the air flow 1.5 m from the cooling blower, should be within 266 K (-7ºC) ±2 K before the operating cycle of the emission test. 

H.5.2.8  When the vehicle is running, the heating and defrosting devices must be shut off. 

H.5.2.9  Record the total running distance or the number of revolution of the roller. 

H.5.2.10  AWD vehicles must be tested in two wheel drive mode. Run the vehicle in its originally designed drive mode (AWD) to determine the total load force of the road for setting up the chassis dynamometer. 

H.5.3  The Test 
H.5.3.1  Start the engine and perform the test as specified in C.6.2 to C.6.6 except for C.6.2.3. The sampling starts before the engine is on or right after it is on, and finishes in 780 seconds when the idle period in the last basic cycle of Part 1 (urban area operating cycle) is ended. 

    Once the engine is started, start immediately the 11 second idle period for the first operating cycle.

H.5.3.2  Analyse the pollutants according to the specifications in C.7.2. During the analysis, prevent the steam in the emission sample bag from condensation. 

H.5.3.3  Calculate the mass of the emitted pollutants according to the specifications in Chapter C.8

H.6  Other Requirements
H.6.1  Irrational Emission Control Strategy 

H.6.1.1  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.

Appendix I

(Appendix of Standards)

On-Board Diagnostic System
 

I.1  Summary
    This appendix specifies the functions of the on-board diagnostic system for controlling emissions of the vehicle.  

I.2  Definitions
    In this appendix:

I.2.1  OBD System

    It means the on-board diagnostic system for controlling the vehicle’s emissions. It must be able to identify the area of malfunction and store the information in fault codes in the computer memory. 

I.2.2  Vehicle Type
    This means the same category of vehicles as specified in Appendix A whose engines and OBD systems have the same characteristics.  

I.2.3  Vehicle Family

    This is a group of vehicles whose exhaust and OBD systems have similar characteristics. Each engine for this group of vehicles satisfies the requirements in this document. 

I.2.4  Emission Control System
     This is the engine’s electronic management controller and any emission-related component in the exhaust or evaporation systems that supply an input to or receives an output from this controller.  

I.2.5  Malfunction Indicator (MI)

    This is a visible or audible indicator, which can inform the driver clearly when any component that is related to the exhaust system and connected to the OBD system or the OBD system itself is out of order. 

I.2.6  Malfunction
    This is the failure of the component related to the exhaust system or the system itself, which will cause the emitted pollution to exceed the limit value specified in I.3.3.2, or the OBD system to fail to meet the basic diagnostic requirements in this appendix. 

I.2.7  Secondary Air
    This is the air introduced into the exhaust system through a pump or an aspirator valve or other ways. Its purpose is to help to oxidise the HC and CO in the exhaust.  

I.2.8  The Engine Misfire 
    This means lack of combustion in the cylinder due to absence of spark, poor fuel metering, poor compression or any other cause. When it is referred to the OBD system, it is the percentage of the misfires out of a total number of firing events (as declared by the manufacturer). When this percentage is reached or exceeded, it will cause the pollutants to exceed the limit values in I.3.3.2, or one or more exhaust catalyst s to be damaged irreversibly by overheating. 

I.2.9  TestⅠ

    It is the pollutant emission test after the cold start in normal temperature. For details, refer to Appendix CA.

I.2.10  Driving Cycle
    One operating cycle consists of engine startup, driving mode (if there is any malfunction with the vehicle, it should be able to be detected) and engine shutoff. 

I.2.11  Warm-up Cycle
    This means sufficient vehicle operation so that the coolant temperature in the engine has risen by at least 22K from engine starting and reaches at least 343K (70ºC).

I.2.12  Fuel Trim

    This refers to feedback adjustments of the base fuel schedule. Short-term fuel trim is the dynamic or instantaneous adjustments while the long-term fuel trim refers to much more gradual adjustments to the fuel calibration schedule than short term trim adjustments. These long-term adjustments compensate for engine differences and gradual changes over time. 

I.2.13  Calculated Load Value (CLV)

    This refers to an indication of the current airflow divided by peak airflow (where peak airflow is corrected for altitude, if available). This definition provides an unit-less number that is not engine specific, and provides the service technician with an indication of the percent engine capacity that is being used (with wide open throttle as 100%). See the equation below: 
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CLV= Current airflow/Peak airflow (at sea level) X Atmospheric pressure(at sea level)/ Atmospheric pressure

I.2.14  Permanent Emission Default Mode refers to a case where the engine management controller permanently switches to a setting that does not require an input from a failed component or system where such a failed component or system would result in an increase in emissions from the vehicle to a level above the limits given in I.3.3.2.
I.2.15  Power Take-off Unit means an engine-driven output provision for the purposes of powering auxiliary, vehicle mounted, equipment.  

I.2.16  Access means the availability of all emission-related OBD data including all fault codes required for the inspection, diagnosis, servicing or repair of emissions-related parts of the vehicle, via the serial interface for the standard diagnostic connection (pursuant to IA.6.5.3.5).
I.2.17  Unrestricted 

    It refers to

-- access not dependent on an access code obtainable only from the manufacturer, or a similar device, or
-- access allowing evaluation of the data produced without the need for any unique decoding information, unless that information itself is standardised.

I.2.18  Standardised means that all data stream information, including all fault codes used, shall be produced only in accordance with industry standards which, by virtue of the fact that their format and their permitted options are clearly defined, provide for a maximum level of harmonization in the motor vehicle industry, and whose use is expressly permitted in this regulation. 

I.2.19  Repair Information 

    It refers to all of the information provided by the manufacturer to authorised dealership or repair factory for diagnosing, maintaining, checking, monitoring and repairing the vehicle regularly. If needed, the information should include the repair manual, technical guide, diagnostic information (such as the maximum and minimum theoretical values for measurement), circuit map, calibration software ID serial number for a certain vehicle type, explanation for individual and specific conditions, related tools and equipment, data recording information and two-way monitoring and testing data. The manufacturer is entitled not to provide intellectual property related information, or its and/or OEM’s special technical secrets, though it should not hide necessary technical information improperly. 

I.2.20  Defects
   It means there are no more than two independent components or systems in the OBD system that are monitored by the OBD system at certain interval or continuously. The monitoring function will affect the OBD system to monitor effectively other aspects of these components or the system, or it cannot meet all of the requirements of the OBD system. According to the requirements in Chapter I.4, a vehicle with this defect can be type approved. 

I.3  Requirements and Tests
I.3.1  All of the vehicles must be equipped with an OBD system, so designed, constructed and installed in a vehicle as to enable it to identify types of deterioration or malfunction over the entire life of the vehicle. In achieving this objective the approval authority must accept that vehicles which have travelled distances in excess of the Type V durability distance, referred to in I.3.3.1, may show some deterioration in OBD system performance such that the emission limits given in I.3.3.2  may be exceeded before the OBD system signals a failure to the driver of the vehicle.

I.3.1.1  The access to the OBD system for the purposes of checking, diagnosing maintaining or repairing the vehicle must be unlimited and standardised. All of the trouble codes related to exhaust must be consistent with the specifications in IA.6.5.3.4.

I.3.1.2  The manufacturer should provide the information (including all follow-up modifications and supplementary contents) to the type approval authority within three months after it has provided repair material to the authorised dealership or repair factory, and after somebody has paid reasonable and non-discriminatory payment. 


If the manufacturer fails to abide by these requirements, the type approval authority should take appropriate steps to ensure possession of the repair information by following the type approval procedure and vehicle-in-use qualification check procedure.

I.3.2  The OBD system’s design, manufacturing and installation on the vehicle should ensure that it qualifies each requirement set out in this appendix during normal operation. 

I.3.2.1  Temporary Disablement of the OBD System 

I.3.2.1.1  If the monitoring function of the OBD system is affected by low fuel levels, the manufacturer may disable it. When the fuel level is above 20% of the fuel tank’s nominal volume, it cannot be disabled.  

I.3.2.1.2  If the data provided by the manufacturer and/or engineering evaluation can prove adequately that the monitoring is not reliable when the engine is started at an ambient temperature lower than 266K（-7ºC）or at elevations higher than 2500m, the manufacturer may disable the OBD system under these conditions. If the data and/or engineering evaluation provided by the manufacturer to the type approval authority can prove sufficiently that misdiagnose may be generated when the engine is started in other ambient temperatures, the manufacturer may request to disable the OBD system under these conditions as well. 

I.3.2.1.3  For vehicles with power output equipment, the affected monitoring system can be disabled only when the equipment works and affects it 

I.3.2.2  Engine Misfire (Only for Positive Ignition Engines) 

I.3.2.2.1  Manufacturers may adopt higher misfire percentage malfunction criteria than those declared to the authority, under specific engine speed and load conditions where it can be demonstrated to the authority that the detection of lower levels of misfire would be unreliable. I.3.2.2.2  If manufacturers can demonstrate to the authority that the detection of higher levels of misfire percentages is still not feasible, or if it is hard to identify the effect of misfire and other causes (such as bad roads, shifting gears, after the engine is started etc), it may disable the misfire monitoring system when such conditions exist.

I.3.3  Test Description 
I.3.3.1  Follow the test procedure in Appendix IA and perform the test on the vehicle used in Appendix G for the durability Test V when the durability Test V is finished. 


The OBD system demonstration test can be done on a representative and appropriately aged vehicle (confirmed by the test agency that it has been driven 80,000 km) if the durability Test V is not performed or upon the manufacturer’s request. 

I.3.3.2  When the failure causes the emission exceed the limit value specified in Chart I.1, the OBD system must indicate the failure component or system related to exhaust. 

Chart I.1  Limit Values
	
	RM

kg
	Carbon Monoxide
	Total Hydrocarbon
	NOx
	Particulates

	
	
	(CO). L1
 (g/km)
	(THC). L2
(g/km)
	(NOx). L3

(g/km)
	(PM). L4

(g/km)

	Type
	Level
	
	Petrol
	Diesel
	Petrol
	Diesel
	Petrol
	Diesel
	Diesel

	Class I Vehicles
	—
	Total
	3.20
	3.20
	0.40
	0.40
	0.60
	1.20
	0.18

	Class II Vehicles
	Ⅰ
	RM≤1305
	3.20
	3.20
	0.40
	0.40
	0.60
	1.20
	0.18

	
	Ⅱ
	1305＜RM≤1760
	5.80
	4.00
	0.50
	0.50
	0.70
	1.60
	0.23

	
	Ⅲ
	1760＜RM
	7.30
	4.80
	0.60
	0.60
	0.80
	1.90
	0.28



For LPG or NG vehicles, they have the same limit values as those for petrol vehicles.   

I.3.3.3  Monitoring Requirements for Vehicles with Positive Ignition Engines 

    In order to satisfy the requirements in I.3.3.2, the OBD system must monitor at least:

I.3.3.3.1  Only HC pollutant to judge the decrease in efficiency of the catalyst . The manufacturer may monitor the front catalyst alone, or monitor the front catalyst together with its adjacent one in the downstream direction. When the HC emission exceeds the limit specified in I.3.3.2, it means the monitored catalyst or catalyst group is having trouble. 

I.3.3.3.2  The misfire monitoring area is determined by the following boundary conditions when the engine is running: 

(a) The maximum speed is 4500 r/min or 1000 r/min higher than the maximum speed during Test I, whichever is smaller;

(b) The engine’s torque line when the transmission is at neutral.

(c) The line joining the following operation points: the 3000 r/min point on the torque curve in (b), and the point where the vacuum degree of the engine’s air intake pipe for the higher revolution line in（a）is 13.33 kPa lower than the torque curve in (b). 

I.3.3.3.3  Deterioration of the Oxygen Sensor

 I.3.3.3.4  Other exhaust control components or systems that will cause the pollutant emissions to exceed the limit given in I.3.3.2 once they have lost their effectiveness, or the power system components or systems that are connected with the computer and related to the exhaust system. 

I.3.3.3.5  The circuit status of the power system components, which are related to emission and connected to the computer, must be monitored unless it is monitored in other ways. The power system components include any sensor that has a monitoring functionality.

I.3.3.3.6  For the evaporative pollutant electronic evacuation system, at least monitor its circuit connection status. 

I.3.3.4  Monitoring Requirements for Vehicles with Compression Ignition Engines 

        In order to satisfy the requirements in I.3.3.2, the OBD system must monitor:

I.3.3.4.1  The decrease in the catalyst ’s efficiency (if equipped);

I.3.3.4.2  The particulate trap’s function and integrity (if equipped); 

I.3.3.4.3  The electronic fuel measurement of the fuel injection system, the circuit condition of the timing actuator and the ineffectiveness of the total function. 

I.3.3.4.4  Other exhaust control components or systems that will cause the pollutant emissions to exceed the limit given in I.3.3.2 once they have lost their effectiveness, or the power system components or systems that are connected with the computer and related to the exhaust system, such as the systems or components that monitor and control the air mass and flow rate, air volume flow (and temperature), pressure increase and pressure in the intake manifold (and related sensors to realise these functionalities).  

I.3.3.4.5  The circuit continuity of the power system components, which are related to exhaust emission and connected to the computer, must be monitored unless it is monitored in other ways.

I.3.3.5  If the manufacturer can prove to the type approval authority that the exhaust emission will not exceed the limit given in I.3.3.2 even in the event of their total failure or removal, they do not need to be monitored. 

I.3.4  Once the correct test conditions are satisfied, start the diagnoses and check immediately after the engine is started and complete at least once. When choosing the test conditions, it must be ensured that it is the case for normal operation, such as Test I.  

I.3.5  Activating the Malfunction Indicator（MI）

I.3.5.1  The OBD system must incorporate a malfunction indicator readily perceivable to the vehicle operator. The MI must not be used for any other purpose except to indicate emergency start-up or limp-home routines to the driver. The MI must be visible in all reasonable lighting conditions. When activated, it must display a symbol in conformity with ISO 2575 (1). A vehicle must not be equipped with more than one general purpose MI for emission-related problems. Separate specific purpose indicators (e. g. brake system, fasten seat belt, oil pressure, etc.) are permitted. The use of red for an MI is prohibited.  

I.3.5.2  For strategies requiring more than two pre-conditioning cycles for MI activation, the manufacturer must provide data and/or an engineering evaluation which adequately demonstrates that the monitoring system is equally effective and timely in detecting component deterioration. Strategies requiring on average more than 10 driving cycles for MI activation are not accepted. The MI must also activate whenever the engine control enters a permanent emission default mode of operation if the emission limits given in I.3.3.2 are exceeded. The MI must operate in a distinct warning mode, e. g. a flashing light, under any period during which engine misfire occurs at a level likely to cause catalyst damage, as specified by the manufacturer. The MI must also activate when the vehicle's ignition is in the ‘key-on’ position before engine starting or cranking and de-activate after engine starting if no malfunction has previously been detected.

I.3.6  Fault Code Storage
    The OBD system must record code(s) indicating the status of the emission-control system. Separate status codes must be used to identify correctly functioning emission control systems and those emission control systems which need further vehicle operation to be fully evaluated. Fault codes that cause MI activation due to deterioration or malfunction or permanent emission default modes of operation must be stored and that fault code must identify the type of malfunction. When fault types related to I.3.3.3.5 and I.3.3.4.5 are involved, the related fault code must be stored. 

I.3.6.1  The distance travelled by the vehicle since the MI was activated must be available at any instant through the serial port on the standard link connector (2).
I.3.6.2  In the case of vehicles equipped with positive-ignition engines, misfiring cylinders need not be uniquely identified if a distinct single or multiple cylinder misfire fault code is stored. 

I.3.7  Extinguishing the MI

I.3.7.1  If misfire malfunctions at levels likely to cause catalyst damage (as specified by the manufacturer) are not present any more, or if the engine is operated after changes to speed and load conditions where the level of misfire will not cause catalyst damage, the MI may be switched to the status prior to the activation (namely the first driving cycle in which the misfire is detected) and to the normal mode of activation in successive driving cycles. If the MI is switched back to the status prior to the activation, related fault codes and stored freeze-frame can be cleared. 

I.3.7.2  For all other malfunctions, the MI may be de-activated (extinguished) after three subsequent sequential driving cycles during which the monitoring system responsible for activating the MI ceases to detect the malfunction and if no other malfunction has been identified that would independently activate the MI

I.3.8  Erasing the Fault Code
I3.8.1 The OBD system may erase a fault code and the distance travelled and freeze-frame information if the same fault is not re-registered in at least 40 engine warm-up cycles.

I.3.9  Bi-fuel Vehicles

I.3.9.1  The following procedure is for bi-fuel vehicles when it is using petrol or gaseous fuel: 
· Activate（MI）（refer to I.3.5）

· Store the fault code（refer I.3.6）

· Extinguish MI（refer I.3.7）

· Clear the fault code（refer I.3.8）

    When the vehicle is using petrol, the result from above procedure for gaseous fuel must not be affected. When the vehicle is using gaseous fuel, the result from above procedure for petrol must not be affected.

    That said, when evaluating the control system’s function with one fuel, its status code (specified in I.3.6) must indicate fully its evaluation status for both fuels. 

I.4.
Requirements for OBD System Type Approval
I.4.1  The manufacturer may request the type approval authority to take a OBD system type approval application, even if there is still one or more defects in the system, which means it does not satisfy entirely the requirements set out in this appendix. 

I.4.2  When considering the application, the type approval authority needs to determine whether the system reasonably satisfies the requirements set out in this appendix. 


The type approval authority needs to consider the data provided by the manufacturer, which should give detailed information about the following (but not limited to): technical feasibility, research and production periods, including the periods for designing the engine or the vehicle, updating and applying the computer program, outmoding old products etc, the degree at which the finial OBD system satisfies the requirements in this regulation, and evidence that shows the manufacturer has made efforts to make it acceptable according to this regulation.  

I.4.2.1  The type approval authority will not accept a defective application that does not have the required diagnostic and monitoring functionalities.

I.4.2.2  The type approval authority will not accept a defective application that does not satisfy the limit values for the OBD system set out in I.3.3.2.

I.4.3  When determining the evaluation order for a defective application, first distinguish defects related to I.3.3.3.1, I.3.3.3.2 and I.3.3.3.3 for positive ignition engine vehicles but for compression ignition engines first identify the fault related to I.3.3.4.1, I.3.3.4.2 and I.3.3.4.3. 

I.4.4  A defective application related to IA.6.5, except for IA.6.5.3.4, must not be approved prior to or after the type approval. This requirement does not apply to bi-fuel vehicles. 

I.4.5  Bi-fuel Vehicles

I.4.5.1  Even with the provisions in I.3.9.1, the type approval authority may accept the following defects and consider it to satisfy the requirements in this appendix upon the request of the manufacturer when granting type approval for bi-fuel vehicles: 
· If the fault code, mileage and freeze-frame information can be erased after 40 hour warm-up cycle, no matter what fuel is used. 

· The MI for both fuel systems is activated when the fault is detected for one fuel. 

· MI signal light may be turned off after three consecutive operating cycles with no faults, no matter what fuel is used.

· Two status codes are used with one for each fuel. 

    The manufacturer may request for more evaluation, and the type approval authority determines whether to grant approval.  
I.4.5.2  Even with the provisions in IA.6.6.1, the type approval authority may accept the following defects and consider it to satisfy the requirements regarding diagnostic signal evaluation and communication in this appendix upon the request of the manufacturer when granting type approval for bi-fuel vehicles:

· Transmit the diagnostic signal for the currently used fuel with a single source address, 

· Evaluate both fuel systems with one set diagnostic signal (corresponding to the evaluation of the single fuel vehicle and irrelevant to the fuel used),

· Choose one set diagnostic signal according to the location of the fuel switch (relevant to one of the two used fuels),
· When using one set diagnostic signal for both fuels, the computer for petrol is used for evaluation and transmission no matter what fuel is used. The computer for gaseous fuel supply system should evaluate and transmit the diagnostic signals related to this system and store the fuel status constantly. 
    The manufacturer may request more evaluation, and the type approval authority determines whether to grant approval.  
I.4.6  Duration for having Defects 

I.4.6.1  The vehicle type can have certain defects within two years from the type approval, except when it could be proven that the correction of this defect would involve major improvement on the vehicle’s hardware and need more than two years for the additional research, in which case, it cannot exceed three years for this defect to exist.  

I.4.6.1.1  For bi-fuel vehicles, they can carry certain defects approved according to I.4.5 within three years from the type approval, except when it could be proven that the correction of this defect would involve major improvement on the vehicle’s hardware and need more than two years for the additional research, in which case, it cannot exceed four years for this defect to exist.  

I.4.6.2  If any defect is found on vehicle type that has been granted type approval, the manufacturer may ask the original type approval authority to trace back and acknowledge the existence of this defect. If this is the case, the vehicle type may have this defect within two years from the type approval. If it could be proven that the correction of this defect would involve major improvement on the vehicle’s hardware and need more than two years for the additional research, this defect cannot exist for more than three years.

I.5 Obtaining Information about the OBD System

I.5.1  While applying for type approval or type approval modification, the OBD system information should be submitted as well. The information provided can help the manufacturer of the vehicle’s components or modified parts to make compatible products with the OBD system in order to ensure that no fault occurs when the vehicle is operated correctly. In addition, the information about the OBD system should help the manufacturer of diagnostic tools and test equipment to make compatible devices with the vehicle’s emission control system for accurate diagnosis. 

I.5.2  Once the application is submitted, the type approval authority should be fair and provide the information related to the OBD system in Appendix A t to any manufacturer of the concerned components, diagnostic tools or test equipment.

I.5.2.1  If the type approval authority receives a request for the information about the OBD system of a type approved vehicle from the manufacturer of the vehicle’s components, diagnostic tools or test equipment, 

· it must ask the vehicle’s manufacturer within 30 days to provide information in relation to A.4.2.11.2.8, except for section two.  
· the vehicle’s manufacturer must provide the information requested within two months after it receives the notice from the type approval authority. 

    This request will neither void any previously granted type approval nor hinder the type approval extension done according to previous provisions. 

I.5.2.2  The information requested can only be about the components, repair parts or parts for certain systems related to the type approval.

I.5.2.3  When requesting information, the technical specification about the related vehicle type must be specified. In addition, it must be demonstrated that the information is necessary for developing parts, modifying components and parts, researching diagnostic tools or test equipment. 

Appendix  IA

（Appendix of Standards）
Functional Aspects of On-board Diagnostic (OBD) Systems

IA.1  Summary
    This Appendix describes the procedure of the test according to I.3.3. The procedure describes a method for checking the function of the on-board diagnostic (OBD) system installed on the vehicle by failure simulation of relevant systems in the engine management or emission control system. It also sets procedures for determining the durability of OBD systems.

The manufacturer must make available the defective components and/or electrical devices which would be used to simulate failures. When measured over the Type I test cycle, such defective components or devices must not cause the vehicle emissions to exceed the limits of I.3.3.2 by more than 20 %.

When the vehicle is tested with the defective component or device fitted, the OBD system is approved if the MI is activated. If the MI is activated when the value is lower than the OBD system’s limit value, the OBD system is approved as well.

IA.2  Test Description
IA.2.1  The testing of OBD systems consists of the following phases:
-- simulation of malfunction of a component of the engine management or emission control system,
-- pre-conditioning of the vehicle with a simulated malfunction over pre-conditioning specified in IA.6.2.1 or IA.6.2.2,
-- driving the vehicle with a simulated malfunction over the Type I test cycle and measuring the emissions of the vehicle,
-- determining whether the OBD system reacts to the simulated malfunction and indicates the malfunction in an appropriate manner to the vehicle driver. 

IA.2.2  Alternatively, at the request of the manufacturer, the malfunction of one or more components may be electronically simulated according to the requirements of IA.6.

IA.2.3  The manufacturer may request that monitoring take place outside the Type I test cycle if it can be demonstrated to the authority that monitoring during conditions encountered during the Type I test cycle would impose restrictive monitoring conditions when the vehicle is used in service. 

IA.3  Test Vehicle and Fuel
IA.3.1  Vehicle
    The test vehicle must meet the requirements of C.3.1. 

IA.3.2  Fuel
     The appropriate petrol, diesel, LPG and NG reference fuel as described in Appendix J must be used for testing. The type approval authority may choose the fuel type for each tested fault mode (as described in IA.6.3). Choose the fuel from those in Chapter J.2 for single fuel vehicles and select the fuel for bi-fuel vehicles from those in Chapter J. or Chapter J.2. The test fuel used must not be changed during the entire test (as described in IA.2.1 to IA.2.3). When choosing LPG or NG for fuel, the engine may be started with petrol and switch to LPG or NG automatically (not controlled by the driver) after a pre-determined period of time. 

IA.4  Test Temperature and Pressure
IA.4.1  The test temperature and pressure must meet the requirements of the Type I test as described in Appendix C. 

IA.5  Test Equipment
IA.5.1  Chassis Dynamometer 

    The chassis dynamometer must meet the requirements of Appendix C. 

IA.6  OBD Test Procedure 

IA.6.1  The operating cycle on the chassis dynamometer must meet the requirements of Appendix C.

IA.6.2  Vehicle Pre-conditioning
IA.6.2.1  According to the engine type and after introduction of one of the failure modes given in IA.6.3, the vehicle must be pre-conditioned by driving at least two consecutive Type I tests (Parts One and Two). For compression-ignition engine vehicles an additional pre-conditioning of two Part Two cycles is permitted. 

IA.6.2.2  Alternative pre-conditioning methods may be used at the request of the manufacturer.

IA.6.3  Failure Modes to be Tested
IA.6.3.1  Positive Ignition Engine Vehicles

IA.6.3.1.1  Replacement of the catalyst with a deteriorated or defective catalyst or electronic simulation of such a failure. 

IA.6.3.1.2  Determine engine misfire conditions according to the conditions for misfire monitoring given in section I.3.3.3.2. 

IA.6.3.1.3  Replacement of the oxygen sensor with a deteriorated or defective oxygen sensor or electronic simulation of such a failure. 

IA.6.3.1.4  Disconnect the power of any other emission-related component connected to a power-train management computer (if it functions with the chosen fuel). 

IA.6.3.1.5  Disconnect the power of the electronic evaporative purge control device (if equipped and functions with the chosen fuel). For this specific failure mode, the Type I test must not be performed. 

IA.6.3.2  Compression Ignition Engine Vehicles
IA.6.3.2.1  Where fitted, replace the catalyst with a deteriorated or defective catalyst or electronic simulation of such a failure.

IA.6.3.2.2  Where fitted, total removal of the particulate trap or, where sensors are an integral part of the trap, assembly a defective trap. 

IA.6.3.2.3  Disconnect the power of any fuelling system electronic fuel quantity and timing actuator. 

IA.6.3.2.4  Disconnect the power of any other emission-related component connected to a power-train management computer. 

IA.6.3.2.5  In meeting the requirements of IA.6.3.2.3 and IA.6.3.2.4, and with the agreement of the approval authority, the manufacturer must take appropriate steps to demonstrate that the OBD system will indicate a fault when disconnection occurs. 

IA.6.4  OBD Systems

IA.6.4.1  Vehicles Fitted with Positive Ignition Engines
IA.6.4.1.1  After vehicle pre-conditioning according to IA.6.2, the test vehicle is driven over a Type I test (Parts One and Two). 

The MI must activate before the end of this test under any of the conditions given in IA.6.4.1.2 to IA.6.4.1.6. The test agency may substitute those conditions by others in accordance with IA.6.4.1.6. However, the total number of failures simulated must not exceed 4 for the purpose of type-approval. 

IA.6.4.1.2  Replacement of a catalyst with a deteriorated or defective catalyst or electronic simulation of a deteriorated or defective catalyst that results in emissions exceeding the HC limit given in I.3.3.2. 

IA.6.4.1.3  An induced misfire condition according to the conditions for misfire monitoring given in section I.3.3.3.2 of this appendix that results in emissions exceeding any of the limits given in I.3.3.2.

IA.6.4.1.4  Replacement of an oxygen sensor with a deteriorated or defective oxygen sensor or electronic simulation of a deteriorated or defective oxygen sensor that results in emissions exceeding any of the limits given in I.3.3.2. 

IA.6.4.1.5  Disconnect the power of the electronic evaporative purge control device (if equipped and functions with the chosen fuel). 

IA.6.4.1.6  Disconnect the power of any other emission-related power-train component connected to a computer (if it functions with the chosen fuel) that results in emissions exceeding any of the limits given in I.3.3.2.

IA.6.4.2  Vehicles Fitted with Compression Ignition Engines
IA.6.4.2.1  After vehicle pre-conditioning according to IA.6.2, the test vehicle is driven over a Type I test (Parts One and Two). 

The MI must activate before the end of this test under any of the conditions given in IA.6.4.2.2 to 6.4.2.5. The technical service may substitute those conditions by others in accordance with IA.6.4.2.5. However, the total number of failures simulated must not exceed four for the purposes of type approval. 

IA.6.4.2.2  Where fitted, replace the catalyst with a deteriorated or defective catalyst or electronic simulation of a deteriorated or defective catalyst that results in emissions exceeding limits given in I.3.3.2. 

IA.6.4.2.3  Where fitted, total removal of the particulate trap or replacement of the particulate trap with a defective particulate trap meeting the conditions of IA.6.3.2.2 that results in emissions exceeding the limits given in I.3.3.2.

IA.6.4.2.4  With reference to IA.6.3.2.5, disconnection of any fuelling system with electronic fuel quantity and timing actuator that results in emissions exceeding any of the limits given in I.3.3.2.

IA.6.4.2.5  With reference to IA.6.3.2.4, disconnect the power of any other emission-related power-train component connected to a computer that results in emissions exceeding any of the limits given in I.3.3.2. 

IA.6.5  Diagnostic Signals

IA.6.5.1  Content of Diagnostic Signals and how to obtain them 

IA.6.5.1.1  Upon determination of the first malfunction of any component or system, 'freeze-frame` engine conditions present at the time must be stored in computer memory. Should a subsequent fuel system or misfire malfunction occur, any previously stored freeze-frame conditions must be replaced by the fuel system or misfire conditions (whichever occurs first). Stored engine conditions must include, but are not limited to calculated load value, engine speed, fuel trim value(s) (if available), fuel pressure (if available), vehicle speed (if available), coolant temperature, intake manifold pressure (if available), closed- or open-loop operation (if available) and the fault code which caused the data to be stored. The manufacturer must choose the most appropriate set of conditions facilitating effective repairs for freeze-frame storage. Only one frame of data is required. Manufacturers may choose to store additional frames provided that at least the required frame can be read by a generic scan tool meeting the specifications of IA.6.5.3.2 and IA.6.5.3.3. If the fault code causing the conditions to be stored is erased in accordance with I.3.7, the stored engine conditions may also be erased.

IA.6.5.1.2  If available, the following signals in addition to the required freeze-frame information must be made available on demand through the serial port on the standardised data link connector, if the information is available to the on-board computer or can be determined using information available to the on-board computer: diagnostic trouble codes, engine coolant temperature, fuel control system status (closed-loop, open-loop, other), fuel trim, ignition timing advance, intake air temperature, manifold air pressure, air flow rate, engine speed, throttle position sensor output value, secondary air status (upstream, downstream or atmosphere), calculated load value, vehicle speed and fuel pressure. 

The signals must be provided in standard units based on the specifications given in IA.6.5.3. Actual signals must be clearly identified separately from default value or limp-home signals. 
IA.6.5.1.3  For all emission control systems for which specific on-board evaluation tests are conducted (catalyst, oxygen sensor, etc.), except misfire detection, fuel system monitoring and comprehensive component monitoring, the results of the most recent test performed by the vehicle and the limits to which the system is compared must be made available through the serial data port on the standardised data link connector according to the specifications given in IA.6.5.3. For the monitored components and systems excepted above, a pass/fail indication for the most recent test results must be available through the data link connector.

IA.6.5.1.4  The OBD requirements to which the vehicle is certified and the major emission control systems monitored by the OBD system consistent with IA.6.5.3.3 must be available through the serial data port on the standardised data link connector according to the specifications given in IA.6.5.3. 

IA.6.5.1.5  The matching software ID should be available through the serial data port on the standardised data link connector, which shall be provided in standardised format. 

IA.6.5.2  The emission control diagnostic system is not required to evaluate components during malfunction if such evaluation would result in a risk to safety or component failure. 

IA.6.5.3  The emission control diagnostic system must provide for standardised and unrestricted access and conform with the following ISO and/or SAE standards. 

IA.6.5.3.1  One of the following standards with the restrictions as described must be used as the on-board to off-board communications link:

ISO 9141-2: 1994（modified in 1996）Road Vehicles - Diagnostic Systems – Part 2:  CARB Requirements for the Interchange of Digital Information; 

ISO 11519-4: March 1998, Class B Data Communication Interface. Emission-related messages must use the cyclic redundancy check and the three-byte header and not use inter-byte separation or checksums.

ISO DIS 14230 – Nov. 1, 201, Road Vehicles - Diagnostic Systems - Keyword Protocol 2000, Part 4:Requirements for Emission Related Systems
    ISO DIS 15765-4
“Road Vehicles -  Diagnosis of Controller Area Network（CAN）- Part 4:

Requirements for Emission Related Systems.

IA.6.5.3.2  Test equipment and diagnostic tools needed to communicate with OBD systems must meet or exceed the functional specification given in ISO DIS 15031-4: Road vehicles -- Communication between Vehicle and External Equipment for Emissions-related Diagnostics -- Part 4: External Test Equipment. 

IA.6.5.3.3  Basic diagnostic data, (as specified in IA.6.5.1) and bi-directional control information must be provided using the format and units described in ISO DIS 15031-5 Road vehicles - Communication between Vehicle and External Equipment for Emissions-related Diagnostics - Part 5: Emission-related Diagnostic Services (Nov.1, 2001), and must be available using a diagnostic tool meeting the requirements of ISO DIS 15031-4. 

    The manufacturer must provide to the national standardization organization all emission related diagnostic information, such as process identification information, OBD system monitor identification information and testing identification information, which are not included explicitly in ISO DIS 15031-5, though they are information related to this regulation.
IA.6.5.3.4  When a fault is registered, the manufacturer must identify the fault using the most appropriate fault code consistent with those given in section 6.3 of ISO DIS 15031-6 Road vehicles - Communication between Vehicle and External Equipment for Emissions-related Diagnostics - Part 6: Diagnostic Trouble Code Definition. If the identification requirements are not satisfied, the manufacturer can use the fault codes specified in section 5.3 and 5.6 of ISO DIS 15031-6. The fault codes must be fully accessible by standardised diagnostic equipment complying with the provisions of IA.6.5.3.2.

The manufacturer must provide to the national standardization organization all emission related diagnostic information, such as process identification information, OBD system monitor identification information and testing identification information, which are not included explicitly in ISO DIS 15031-5, though they are information related to this regulation.

IA.6.5.3.5  The connection interface between the vehicle and the diagnostic tester must be standardised and meet all the requirements of ISO DIS 15031-3: Road vehicles - Communication between Vehicle and External Equipment for Emissions-related Diagnostics – Part 3: Diagnostic Connector and Related Electrical Circuit: Specifications and Use (Nov. 1, 2001). The installation position must be subject to agreement of the approval authority such that it is readily accessible by service personnel but protected from tampering by non-qualified personnel. 

IA.6.6  Special Requirements for Bi-fuel Vehicle's Diagnostic Signal Transmission 
IA.6.6.1  For bi-fuel vehicles whose specific signal for different fuel systems is stored in the same computer, evaluate and transmit its diagnostic signal for petrol or gaseous fuel respectively (refer to the specifications in I.6.5).

IA.6.6.2  For bi-fuel vehicles whose specific signal for different fuel systems is stored in different computers, evaluate and transmit its diagnostic signal in the respective computer for the specific fuel used, whether it is petrol or gaseous fuel.

IA.6.6.3  According to the requirements of the diagnosis tools, transmission of the petrol diagnostic signal should be based on a certain source address while the transmission of the gaseous fuel diagnostic signal should be based on another source address. The use of the source address should comply with ISO DIS 15031-5 Road vehicles - Communication between vehicle and external equipment for emissions-related diagnostics - Part 5: Emission-related diagnostic (Nov. 1, 2001).

Appendix  IB

（Appendix of Standards）
Essential Characteristics of the OBD Family

IB.1  Parameters defining the OBD Family 

The OBD family may be defined by basic design parameters which must be common to vehicles within the family. In some cases there may be interaction of parameters. These effects must also be taken into consideration to ensure that only vehicles with similar exhaust emission characteristics are included within an OBD family.

IB.2  To this end, those vehicle types whose parameters described below are identical are considered to belong to the same engine-emission control/OBD system combination.
Engine:
-- combustion process (i.e. positive ignition, compression ignition, two-stroke, four-stroke),
-- method of engine fuelling (i.e. carburettor or fuel injection).
Emission control system:
-- type of catalytic converter (i.e. oxidation, three-way, heated catalyst, other),
-- type of particulate trap,
-- secondary air injection (i.e. with or without),
-- exhaust gas recirculation (i.e. with or without)
OBD parts and functioning:
-- the methods of OBD functional monitoring, malfunction detection and malfunction indication to the vehicle driver. 

Appendix J
（Appendix of Standards）
Technical Requirements for Reference Fuel

J.1  Technical Requirements for the Reference Fuel used in Emission Tests 

J.1.1  Unleaded Petrol

	Item
	Quality Index
	Test Method

	Anti-explosiveness:

Research Octane Number (RON) No less than

（RON +MON）/2  No less than
	93

88
	GB/T 5487

GB/T 503

	Lead contained a g/L    No greater than
	0.005
	GB/T 8020

	Lead contained a g/L     No greater than
	0.01
	SH/T 0712

	Density (20ºC), kg/m3
	735~765
	GB/T 1884 GB/T 1885

	Boiling range:

10% evaporation temperature, ºC           

50% evaporation temperature, ºC           

90% evaporation temperature,ºC           

Final boiling point, ºC                 

Amount remained: %（volume fraction）     
	50~70

90~110

160~180

180~200

2
	GB/T 6536

	Vapour pressure b, kPa
	55~65
	GB/T 8017

	Actual gelatinous, mg/100mL   No greater than
	4
	GB/T 8019

	Induction period, min.            No less than
	480
	GB/T 8018

	Sulphur content, %（mass fraction）   No greater than
	0.010~0.015 
	GB/T 380

	Corrosiveness to copper（50ºC, 3h）, grade No greater than
	1
	GB/T 5096

	Water soluble acid or alkali 
	No
	GB/T 258

	Mechanical impurity
	No
	GB/T 511

	Moisture content
	No
	GB/T 260

	Mercaptan（needs to meet one of the following requirements）: 

Mercaptan sulphur（Doctor test）

Mercaptan sulphur content, %（mass fraction）No greater than
	Pass

0.001
	SH/T 0174

GB/T 1792

	Oxygen content  %（mass fraction）  No greater than
	2.3
	SH/T 0663

	Benzene content, %（volume fraction） No greater than
	1
	SH/T 0713

	Olefins content, % （volume fraction）No greater than
	30
	GB/T 11132

	Aromatic hydrocarbon content, % （volume fraction）No greater than
	40
	GB/T 11132

	a. Neither lead nor iron can be added manually, though their limits are specified. Do not add any metal supplement that will adversely affect the vehicle's emission purification system and human health. 

b. The maximum vapour pressure of the petrol for Test VI is 88kPa.


J.1.2  Diesel
	Item
	Quality Index
	Test Method

	chroma, number,                     No greater than
	3.5
	GB/T 6540

	Oxidization stability: 

Total insoluble matter a, mg/100mL      No greater than
	2.5
	SH/T 0175

	Sulphur content %（mass fraction）      No greater than
	0.035
	GB/T 380

	Acidity, mgKOH/100mL    No greater than
	7
	GB/T 258

	10% remaining charcoal b, % (mass fraction) No greater than
	0.3
	GB/T 268

	Ash content, %  (mass fraction)    No greater than
	0.01
	GB/T 508

	Corrosiveness to copper（50ºC, 3h）, grade   No greater than
	1
	GB/T 5096

	Moisture content %（volume fraction）    No greater than
	Mark 
	GB/T 260

	Mechanical impurity
	No 
	GB/T 511

	Motion viscosity（20ºC）, mm2/s
	4.0~6.0
	GB/T 265

	Condensation point,  ºC              No higher than
	0
	GB/T 510

	Cold filter plug point,   ºC           No higher than
	4
	SH/T 0248

	Flashing point (closed cup）ºC         No lower than
	55
	GB/T 261

	Cetane Number            No less than
	51
	GB/T 386

	Boiling range:

50% distillation temperature, ºC   No higher than 90% distillation temperature, ºC    No higher than

95% distillation temperature, ºC   No higher than
	300

355

345~365
	GB/T 6536

	Polycyclic aromatic hydrocarbons  ％（mass fraction）No greater than
	11
	SH/T 0606

	Lubrication   wearing mark diameter µm    No greater than
	460
	ISO 12156-1

	Density（20ºC）kg/m3
	820-845
	GB/T 1884 GB/T 1885

	a. 
Test each delivery of the test fuel. 

b. 
If nitrate cetane number enhancer is added into the diesel, 10% remaining charcoal must be tested with the fuel that has no nitrate added. For how to test whether nitrate is added into the diesel, please refer to Appendix JA. It may be tested by using GB/T 1714 as well. When there is controversy over the result, use GB/T 268 method. 


J.2  Technical Requirements for the Gaseous Reference Fuel used in Emission Tests 

J.2.1  Technical Data of LPG Reference Fuel 

J.2.1.1  Technical Data for the LPG Reference Fuel used by Vehicles in the Limit Value Test of Chart 2 Phase Ⅲ (Test I) of 5.3.1.4 
	
	
	Fuel A
	Fuel B
	Test Method

	Component
	Volume fraction %
	
	
	SH/T 0614

	  C3 –content
	Volume fraction %
	30±2
	85±2
	

	  C4 - content
	Volume fraction %
	Allowance 
	Allowance 
	

	  ＜C3, ＞C4
	Volume fraction %
	Maximum 2
	Maximum 2
	

	  Olefins
	Volume fraction %
	Maximum 12
	Maximum 15
	

	Evaporation remains 
	mg/kg
	Maximum 50
	Maximum 50
	SY/T 7509

	Water contained
	
	None
	None
	Visual measurement

	Total content of sulphur
	mg/kg
	Maximum 50
	Maximum 50
	SH/T 0222

	Hydrogen Sulphide
	
	None
	None
	

	Corrosiveness to copper
	
	Grade 1
	Grade 1 
	SH/T 0232 (1)

	Odour
	
	Characteristic
	Characteristic
	

	MON 
	
	Minimum 89
	Minimum 89
	GB/T 12576

	 (1) This method cannot test accurately whether a corrosive substance exists in the sample if corrosion restrainers, or any other chemical products, which may reduce the corrosiveness to copper, is added. Therefore, no substance that will only make the test inaccurate is allowed to be added. 


J.2.1.2  Technical Data for the LPG Reference Fuel used by Vehicles in the Limit Value Test of Chart 2 Phase IV (Test I) of 5.3.1.4 

	
	
	Fuel A
	Fuel B
	Test Method

	Component 
	Volume fraction %
	
	
	SH/T 0614

	  C3 – content
	Volume fraction %
	30±2
	85±2
	

	  C4 - content
	Volume fraction %
	Allowance 
	Allowance 
	

	  ＜C3, ＞C4
	Volume fraction %
	Maximum 2
	Maximum 2
	

	  Olefins
	Volume fraction %
	Maximum 12
	Maximum 15
	

	Evaporation remaining 
	mg/kg
	Maximum 50
	Maximum 50
	SY/T 7509

	Water contained
	
	None
	None
	Visual measurement 

	Total content of sulphur
	mg/kg
	Maximum 10
	Maximum 10
	SH/T 0222

	Hydrogen Sulphide
	
	None
	None
	

	Corrosiveness to copper
	
	Grade 1
	Grade 1 
	SH/T 0232 (1)

	Odour
	
	Characteristic
	Characteristic
	

	MON 
	
	Minimum 89
	Minimum 89
	GB/T 12576

	
(1) This method cannot test accurately whether a corrosive substance exists in the sample if corrosion restrainers, or any other chemical products, which may reduce the corrosiveness to copper, is added. Therefore, no substance that will only make the test inaccurate is allowed to be added.


J.2.2  Technical Data of NG Reference Fuel 

	Characteristic 
	Unit
	Base 
	Limit Value
	Test Method

	
	
	
	Minimum
	Maximum
	

	Reference Fuel G20

	Component:
	
	
	
	
	

	  Methane 
	Moore fraction %
	100
	99
	100
	GB/T 13610

	  Allowance (1)
	Moore fraction %
	--
	--
	1
	GB/T 13610

	  N2
	Moore fraction %
	
	
	
	GB/T 13610

	Sulphur content
	mg/m3 (2)
	--
	--
	10
	GB/T 11061

	Wobbe index（net）
	Mj/m3 (3) 
	48.2
	47.2
	49.2
	

	Reference Fuel G25

	Component”
	
	
	
	
	

	  Methane 
	Moore fraction %
	86
	84
	88
	GB/T 13610

	  Allowance (1) 
	Moore fraction %
	--
	--
	1
	GB/T 13610

	  N2
	Moore fraction %
	14
	12
	16
	GB/T 13610

	Sulphur content
	mg/m3 (2)
	--
	--
	10
	GB/T 11061

	Wobbe index（net）
	Mj/m3 (3) 
	39.4
	38.2
	40.6
	

	(1)
Inertia composition（not N2）+ C2 + C2 +. 

(2)
The measurement at 293.2 K (20ºC) and 101.3 kPa.
(3)
The measurement at 273.2 K (0ºC) and 101.3 kPa.


    Wobbe index is defined as the product of the fuel’s calorific value per unit volume and the square root of its relative density (in the same reference state) 

    Wobbe index 
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    In the equation:

    H fuel
=  Fuel’s calorific value, MJ /m3（0ºC ）

    ( air =  Air's density at 0ºC

    ( fuel
=  Fuel's density at 0ºC

    Whether the Wobbe index is the gross index or net index depends on whether the calorific value is the gross or net value. 

J.3  Documents Cited in this Appendix 
GB/T 11132  Liquid petroleum products - Determination of Hydrocarbon Types 

GB/T 1884  Petroleum  and liquid petroleum products --Determination of density by density meter method 

GB/T 1885  Petroleum conversion table

GB/T 258  Determination of acidity of gasoline, kerosene and diesel fuels 

GB/T 260  Determination of water content in petroleum products 

GB/T 261  Petroleum products--Determination of flash point--Closed cup method 

GB/T 265  Petroleum products--Determination of kinematic viscosity and calculation of dynamic viscosity 

GB/T 268  Petroleum products—Determination of carbon residue—Conradson method 

GB/T 380  Determination of sulphur content in petroleum products (lamp method

GB/T 386  Diesel fuels—Determination of ignition quality by the cetane method 

GB/T 503  Test method for knock characteristics of motor and aviation fuels by the motor method 

GB/T 508  Petroleum products--Determination of ash 

GB/T 510  Petroleum products--Determination of solidification point

GB/T 511  Petroleum products and additives--Determination of mechanical impurities--Gravimetric method

GB/T 1792  Distillate fuels--Determination of Mercaptan sulphur--Potentiometric titration method 

GB/T 5096  Petroleum products--Corrosiveness to copper--Copper strip test 

GB/T 5487  Test method for knock characteristics of motor fuels by the Research method

GB/T 6536  Petroleum products--Determination of distillation 

GB/T 6540   Petroleum products--Determination of colour 

GB/T 8017  Petroleum products--Determination of vapour pressure--Reid method 

GB/T 8018  Gasoline--Determination of oxidation stability--Induction period method 

GB/T 8019  Motor gasoline and aviation fuels--Determination of existent gum--Jet evaporation method 

GB/T 8020  Gasoline--Determination of lead content--Atomic absorption spectrometry 

GB/T 11061  Natural gas--Determination of sulphur--Oxidative microculometry method 

GB/T 12576  Liquefied petroleum gases--Calculation of vapour pressure and relative density and octane number 

GB/T 13610  Natural gas composition analysis (gas chromatography method)

SH/T 0020-90 Determination of sulphur content in petroleum products (spectrophotometric method)

SH/T 0174  Determination of Mercaptan stability in aromatic hydrocarbon and light petroleum products (Doctor method) 

SH/T 0175  Distillate fuels-Determination of oxidation stability (Acceleration method) 

SH/T 0222  Determination of total sulphur content in liquefied petroleum gas (Coulometric method)
SH/T 0232  Liquefied petroleum gas --Corrosiveness to copper--Copper strip test 

SH/T 0248  Distillate fuels - Determination of cold filter plug point 

SH/T 0606  Distillate fuels -Determination of industrial propane and butane compositions 

SH/T 0614  Determination of industrial propane and butane compositions (gas chromatography method)）

SH/T 0663  Determination of alcohol and ether types in petroleum products 

SH/T 0711  Determination of manganese content in petroleum products 

SH/T 0712  Determination of iron content in petroleum products by atomic absorption spectrometry 

SH/T 0713  Motor gasoline and aviation fuels--Determination of benzene and methylbenzene contents by gas chromatography method 

SY/T 7509  Determination of remains of liquefied petroleum gas 

Appendix  JA

（Appendix of Standards）

Testing the nitrate cetane number enhancer in the Diesel 

JA.1  Scope

This method is applicable for testing the nitrate cetane number enhancer used in the diesel. It is also the qualitative screening method used prior to testing the remaining charcoal and calculating the cetane index.  

JA.2  Outline of the Method

Saponify the diesel sample in the mixture of N-Butyl Alcohol and potassium hydroxide, and filter it with glass fibre filter. Process the remains on the filter with diphenylamine reagent when it is dry. The diphenylamine is oxidised into dark blue quinone chemical compound by nitrate. The blue or black stain generated indicates nitrate cetane number enhancer is added into the diesel sample. 

JA.3  Instruments or Devices
JA.3.1  Reaction jar: volume 30ml, jar , a nut cap with tin or plastic lining.

JA.3.2  Glass fibre: diameter 37mm. 

JA.3.3  Pipettes: volume 10mL, with absorbent ball. 

JA.3.4  Graduate: 10mL and 25mL. 

JA.3.5  Filter jar: 60mL, can be connected with the glass sintering filter. 

JA.3.6  Glass sintering filter: Volume 60mL. 

JA.3.7  Baking oven: suitable for drying the glass fibre  filter at 110ºC.

JA.4  Reagents

All the reagents used in this test are analytical pure reagents. 

JA.4.1  Potassium hydroxide.

JA.4.2  n-Butyl alcohol.
JA.4.3  Sulphuric acid
JA.4.4  Diphenylamine  (1g/100mL solution).

Formula: dissolve 0.250g diphenylamine in 25mL sulphuric acid.

JA.4.5  Methylbenzene

Warning: methylbenzene is poisonous and inflammable. Do not inhale or contact with skin. 

JA.5  Test Procedure

JA.5.1  Mix 6.5g potassium hydroxide and 100mL n-Butyl alcohol, heat the mixture until potassium hydroxide is dissolved. Filter the mixture when it is cooled down with the glass fibre filter to get the saponified mixture. 

JA.5.2  Use the pipettes to inject 100mL test sample into the reaction jar, add 5mL methylbenzene, then add 10mL saponified mixture.

Caution: do not breath over the pipettes by mouth because it is poisonous. 
JA.5.3  Cover the reaction jar with the nut cap tightly, blend the content inside and place the jar in the oven at 110ºC for four hours. 

JA.5.4  Take out the jar from the over and let it cool down to 5±3ºC.

JA.5.5  Use glass sintering filter with glass fibre filtering paper to filter the content in the reaction jar. 

JA.5.6  Wash the reaction jar with 2.5mL methylbenzene, and filter it in the glass sintering filter. 

JA.5.7  Take out the glass fibre filtering paper carefully and dry it in the oven at 110ºCfor 15min. 

JA.5.8  Take out the glass fibre filtering paper and cool it down to 25±3ºC.

JA.5.9  Drip diphenylamine solution in the middle of the filtering paper and watch whether a blue or dark blue stain is generated. 
JA.6  Report 

If a blue colour is generated, report that nitrate cetane number enhancer exists in the sample diesel. Diesel with 0.5% (volume fraction) nitrate cetane number enhancer will make the entire reagent become dark blue to bluish black in colour while that with 0.1% (volume fraction) nitrate cetane number enhancer will generate a bluish ring on the reagent’s outer edge. 

If any of the above blue, dark blue or bluish black colour is generated, the test is positive so that the remaining charcoal test must be performed on the reference fuel with no nitrate cetane number enhancer added. Furthermore, it cannot be used to calculate cetane number index and the cetane number must be tested by using GB/T 386 method. 


Appendix  K

（Appendix of Standards）
Specific Requirements for LPG or NG Vehicles
K.1  Summary
    This appendix describes the specific type approval requirements for vehicles with LPG or NG, or with petrol and LPG or NG when the test is done with LPG or NG.


There is a huge variation in the LPG and NG composition of the market fuel, which requires the fuel feeding rate of the vehicle’s fuel supply system to adapt to different compositions. In order to prove this ability of the vehicle, it must be tested with two reference fuels at extreme composition during Test I to demonstrate that the fuel supply system is self adaptive. Once a fuel supply system has been proven to have the self adaptability quality on a vehicle, this vehicle may be taken as the “source vehicle” for the family. If vehicles in the same family have an identical fuel supply system installed, they only need to be tested with one fuel.     

K.2  Definition
    In this regulation: 

K.2.1   The “source vehicle” is the one chosen to test the fuel supply system’s self adaptability. It is a member of a vehicle family. There may be more than one source vehicle in one vehicle family. 

K.2.2  The “vehicle family” refers to vehicles having the following identical basic characteristics with the source vehicle: 

（1） Made by the same manufacturer.

（2） Identical emissions limit values applicable. 

（3） If there is a central measuring gauge for the entire engine in the gas supply system, the type approval output power should be 0.7 to 1.15 times the source vehicle engine. If there is a measuring gauge for each cylinder of the engine in the gas supply system, the type approval output power for each cylinder should be 0.7 to 1.15 times of that of the source vehicle engine.

（4） If a catalyst system is installed, the catalyser should have the same mode, namely tri-efficiency mode, oxidization mode and reduction mode. 

（5） The manufacturer and model of the gas supply system (including voltage regulator) must be the same: air intake, vapour injection (single point and multiple points), liquid injection (single point and multiple points).

（6） The gas supply system is controlled by ECU with identical model and technical specifications, including the same software theory and controlling plan. 

    Regarding No.（3）above, if two gaseous fuelling vehicles are tested as the source vehicles, and if not only their type approval output power is P1<P2 with P1 and P2 for each respectively but also it is provable that they belong to the same vehicle family, all of the vehicles with type approval output power between 0.7×P1 and 1.15×P2 belong to a valid family.  

K.3. Type Approval
    Type approval is granted when the following requirements are satisfied:

K.3.1  Type Approval for the Source Vehicle’s Emissions:   The source vehicle must prove it can accommodate any fuel with any compositions in the market. For LPG, its C3 and C4 compositions usually vary. For NG, there are normally two kinds of fuel: high calorific value fuel (high fuel) and low calorific value fuel (low fuel) with evidently different Wobbe index. However, most fuels are in-between. The variations should be reflected in the reference fuel. 
K.3.1.1  Use the two extreme fuels as described in Appendix J for Test I.. 

K.3.1.1.1  If a switch is used to shift from one fuel to another, it is not allowed to be used during the type approval. 

    In this case, the pre-conditioning cycle specified in C5.3.1 can be extended at the request of the manufacturer and with the approval of the test agency. 

K.3.1.2  If two reference fuels are used and the emissions are lower than the limit values, the vehicle passes emission Test I.

K.3.1.3  Calculate the emission result ratio “r” for each pollutant according to Chart K1:

Chart K1

	Fuel Type
	Reference Fuel
	Calculate ‘r’

	LPG and petrol

Or only LPG
	Fuel A
	r = B/A

	
	Fuel B
	

	NG and petrol

Or only NG
	G20
	r = G25/G20

	
	G25
	


K.3.2  Emission Type Approval for the Vehicle Family Members:

    Use one reference fuel on vehicle family members for Test I. This reference fuel may be any one of the two reference fuels. Emission type approval is granted when the following requirements are satisfied:

K.3.2.1  The vehicle qualifies for definition as a vehicle family member in K.2.2.

K.3.2.2  If “r” in K.3.1.3 is greater than 1, each pollutant’s test result must be multiplied by “r”. If “r” in K.3.1.3 is less than 1, take “r” as 1. The value multiplied by “r” is the final emission result. The second or both reference fuels may be used for Test I at the request of the manufacturer, in which case no correction is needed.  

K.3.2.3  The measured and calculated values of the vehicle's pollutants must comply with the emission limit values for this type of vehicle. 

K.4  General Conditions
K.4.1  The production conformity can be tested with market fuel. The value of C3/C4 for LPG should be between that of the two reference fuels, while for NG’s Wobbe index should be between that of the two extreme fuels. Fuel analysis report needs to be submitted. 

Appendix L

（Appendix of Standards）

Type Approval for Alternative Catalyst as a Stand Alone Technology
 

L.1  Scope
    This appendix is meant for the type approval of alternative catalysts as a stand alone technology, which will be installed as an alternative component on one or more motor vehicles in M1 and N1 categories. 

L.2  Definition
L.2.1  Catalyst Model
    This means catalysts with no difference in the following:

· The number, structure and material of the smeared carrier; 

· Mode of the catalytic activity（oxidization mode or tri-efficiency mode etc）; 

· Carrier volume, ratio between its front area and the length; 

· Content of catalytic agent material;

· Ratio of catalytic agent materials;

· Density of holes;

· Dimensions and shapes;

· Heat protection. 

L.2.2  Type Approval for an Alternative Catalyst 

    This means to type approve certain catalysts as an alternative component for one or more than one designated vehicle type in terms of its emission limit value, noise level, impact on the vehicle’s performance and the compatibility with the OBD system.  

L.2.3  Deteriorated Alternative Catalyst

    This is an aged or artificially deteriorated catalyst, whose deterioration degree satisfies the requirements in Chapter IA.1. (1)
L.3  Type Approval Application
L.3.1  The manufacturer is supposed to submit a type approval application for certain types of alternative catalyst. 

L.3.2  Appendix LA provides type approval application format.

L.3.3  When applying for type approval for an alternative catalyst, provide the following information to the type approval authority: 

L.3.3.1  The vehicles that have been granted type approval with the original catalyst on. The vehicles need to be chosen by the applicant and approved by the test agency. They need to satisfy the requirements in Chapter C.3. If the test method described in L.5.3.2.1.1 is used, a separate engine that is installed on the above vehicle should be provided. 

    There must be no defects in the test vehicle’s exhaust system. Any defective or worn-out original components related to the exhaust system must be repaired or replaced. The vehicle should be adjusted correctly and set according to the manufacturer’s technical specifications prior to the emission test. 

L.3.3.2  An alternative catalyst sample with its name, trade mark and commercial name clearly and permanently marked. 

L.3.3.3  If the alternative catalyst is planned to be installed on a vehicle with OBD system, provide another sample for this catalyst with its name, trade mark and commercial name clearly and permanently marked. In addition, it must have gone through the deterioration as specified in L.2.3.

L.4  Type Approval
    Type approval is granted if the requirements in L.5 are met:

L.5  Technical Requirements 
L.5.1  General Requirements
L.5.1.1  The design, manufacture and installation of the alternative catalyst must ensure that the vehicle meets the specifications laid down in this regulation, which are supposed to be complied with in the first place. The pollutant emissions must be under effective control when the vehicle is in normal use or in its normal life span.

L.5.1.2  The alternative catalyst should be installed in the same position where the original was. If applicable, the oxygen sensor or other sensors (if equipped) in the tailpipe should stay in their original locations. 

L.5.1.3  The alternative catalyst must have heat protection with the same effectiveness as the original catalyst, if it is heat protected. 

L.5.1.4  The alternative catalyst should be durable, with its design, manufacture and installation reasonable enough to resist any corrosion and oxidization encountered in any possible condition. 

L.5.2  Emission Requirements
    The vehicles in L.3.3.1 must go through Test I in accordance with specifications in related appendices in this regulation once it is equipped with the alternative catalyst that needs to be type approved. The following procedure is used for comparing the function between the alternative and the original catalyst. 

L.5.2.1  Determining Comparison Reference 

    A new original catalyst should be fitted on the vehicle (refer to Illustration L.3.3.1), then pre-condition the vehicle with 12 times of operating cycle Part 2. 

    When the pre-conditioning is done, place the vehicle in a room with an ambient temperature at 293K-303K（20ºC~30ºC）for at least 6 hours until the engine oil temperature is cooled down to ±2K the ambient temperature. Perform Test I three times. 

L.5.2.2  Emission Test for Alternative Catalyst Equipped Vehicles

    Replace the original catalyst with the alternative (refer to L.3.3.2) and pre-condition the vehicle with the operating cycle Part 2 12 times.


When the pre-conditioning is done, place the vehicle in a room with ambient temperature at 293K-303K（20ºC~30ºC）for at least 6 hours until the engine oil temperature is cooled down to ±2K of the ambient temperature. Perform Test I three times. 

L.5.2.3  Evaluating Emissions from Alternative Catalyst Equipped Vehicles 

    The emissions from the vehicle with the original catalyst must meet the limit values set for type approval of the vehicle type. Apply the deterioration factors set for type approval of the vehicle type, if applicable. 


If the test result of each controlled pollutant (CO, HC + NOx and PM) from the alternative catalyst equipped vehicle satisfies the following two requirements, the test is passed:

M ≤ 0.85 S + 0.4 G      (1)

M ≤ G      (2)

    Where: 

M: 
one or two emitted pollutants’ (1) average value during the three Test I with the alternative catalyst. 

S: 
one or two emitted pollutants’ (1) average value during the three Test I with the original catalyst. 

G: 
the emission limit value of one or two emitted pollutants’ (1) for this vehicle type. If applicable, divide the limit value by the deterioration factors set out in Chart 3, 5.3.5.2.


If the type approval is applicable to different types, which are made by the same manufacturer and installed identical original catalysts, Test I may be only performed on at least two chosen vehicles upon the approval of the type approval authority. 
   

L.5.3  Noise and Exhaust Backpressure Requirements 
L.5.3.1  Noise Requirements

    When the alternative catalyst is installed on the vehicle in L.3.3.1, the noise level obtained by two different ways (when the vehicle is motionless and moving) must not exceed the value measured when the vehicle had the original catalyst. Please refer to GB 1495-2002 or GB 1496-1979 for the method used to measure the noise level. 

L.5.3.2  Exhaust Backpressure Requirements

    Measure and compare the exhaust backpressure. The measurement for the alternative catalyst must not be 1.25 times greater than that with the original catalyst in the conditions specified in L.5.3.2.1.1 or L.5.3.2.1.2.

L.5.3.2.1  Test Methods
L.5.3.2.1.1  Test Method for the Engine
    Measure it on the engine as described in L.3.3.1 that is connected to a dynamometer. 

    Open the throttle valve fully, adjust the stand and run the engine to the rpm that is equivalent to its allowed maximum power. 


When measuring the back pressure, the distance between the manometer’s head and the exhaust manifold should meet the specifications in Illustration L.1, L.2 and L.3. 

L.5.3.2.1.2  Test Method for the Vehicle
    Measure it on the vehicle described in L.3.3.1.


The test must be done on a road or on a chassis dynamometer.

    Open the throttle valve fully and run the engine to the rpm that is equivalent to its allowed maximum power.

    When measuring the back pressure, the distance between the manometer’s head and the exhaust manifold should meet the specifications in Illustration L.1, L.2 and L.3.

Illustration L.1  Back Pressure Measuring Points （1）

(Characters on the image: Maximum 450mm, Minimum 150 mm)

Illustration L.2  Back Pressure Measuring Points（2）(2)
(Characters on the image: Minimum 100 mm, Maximum 450mm, minimum 150 mm)

Illustration L.2  Back Pressure Measuring Points（2）(2)
(Characters on the image: Minimum 100 mm, Maximum 450mm, minimum 150 mm)

Illustration L.2  Back Pressure Measuring Points（2）(2)
(Characters on the image: Minimum 100 mm, Maximum 450mm, Minimum 150 mm)

Illustration L.3  Back Pressure Measuring Points（3）

(Characters on the image: Minimum 150 mm, Maximum 450mm, get the reading by combining both measuring spots)

L.5.4  Durability Requirements
    The alternative catalyst must satisfy the requirements in 5.3.5, namely the requirements for Test V, or the deterioration factors in Chart L.1 may be used as Test I result. 

Chart L.1  Deterioration Factors 

	Engine Type
	Deterioration Factors

	
	CO
	HC (1)
	NOx(1)
	HC + NOx
	Particulate

	Positive Ignition Engine
	1.2
	1.2
	1.2
	1.2 (2)
	—

	Compression Ignition Engine
	1.1
	—
	1.0
	1.0
	1.2

	(1) Applicable for vehicles type approved according to phase I and II.
(2) Applicable for vehicles type approved according to phase III and IV. 


L.5.5  Requirements for OBD System’s Compatibility (Only Applicable for the Alternative Catalyst planned to be installed on a Vehicle with OBD System)
    If the OBD system monitors the original catalyst, its compatibility with the alternative catalyst must be verified. 

L.5.5.1  Verify the compatibility between the OBD system and the alternative catalyst by following the procedure specified in Appendix IA. 

L.5.5.2  The specifications in Appendix IA concerning components other than the catalyst are not applicable. 
L.5.5.3  The pre-conditioning and test procedures for the original vehicle and catalyst during its type approval may be used for the alternative catalyst. Upon the request of the alternative catalyst manufacturer, the type approval authority must be fair and provide the number and type of the pre-condition cycle described in Appendix B and the test cycle type in this appendix used for testing the original catalyst with the OBD system. 

L.5.5.4  In order to verify that all of other components monitored by the OBD system are installed correctly and functioning well, the OBD system must signal there is no fault or stored fault code before the installation of any alternative catalyst. To achieve this purpose, evaluate the OBD system's status before the conclusion of the specified test by L.5.2.1.

L.5.5.5  Do not activate the MI (refer to I.2.5) when the vehicle is running according to the specifications in L.5.2.2,
L.6  Materials

L.6.1  The following information for each alternative catalyst must be provided: 

L.6.1.1  The name and registered trade mark of the catalyst manufacturer;
L.6.1.2  The applicable vehicle (including when it was made) approved for the alternative catalyst, and the identification document to demonstrate that the alternative catalyst is suitable for the vehicle with OBD system, if applicable.

L.6.1.3  Installation instructions, if needed. 
L.6.2  Provide the above information by one of the following methods:

-- separate pages accompanying the alternative catalyst;

-- on the package of the catalyst on the market

-- any other suitable ways 

    However it is provided, the information must be available in the product catalogues distributed by the catalyst manufacturer to its sales sites. 

L.7 Type Change
    If any change in the basic aspects as specified in L.2.3 is made to type approved alternative catalyst, it must re-obtain the type approval by following the procedure described in this appendix. 

L.8
Production Conformity
    The production conformity for the alternative catalyst should be checked by referring to Chapter 7 and Appendix M.   

L.8.1  Special Requirements 

L.8.1.1  Check whether the alternative catalyst meets the basic requirements as specified in L.2.3.

L.8.1.2  Conduct the test as described in L.5.2 (pollutant requirements). As an alternative option, the type approval holder may request to use the alternative catalyst used during the type approval, (or another sample, whose model has been proven to be identical with the type approved one), rather than the original catalyst as the reference. The average emission of pollutants measured with the test sample on the vehicle must not exceed 15% of the measurement obtained with the reference catalyst on. 

Appendix  LA

（Appendix of Standards）

Type Approval Application Materials for the Alternative Catalyst 

Provide three copies of each of the following applicable information, including the outline: 

Any accompanying drawing must have appropriate scale with detailed explanations. It should be, or can be folded to the size of paper A4. If photos are provided, they must be able to show the details. 

LA.1  General Information
LA.1.1 Brand (manufacturer’s trade mark):．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．． 

LA.1.2 Model:．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．

LA.1.3 Manufacturer’s Name and Address:．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．． 

LA.1.4 Location and Method to Show the Type Approval Sign:．．．．．．．．．．．．．．．．．．．．．．．．．．．．．

LA.1.5 Assembler’s Address:．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．

LA.2  Description
LA.2.1 Alternative Catalyst’s Brand and Model:．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．

LA.2.2 Alternative Catalyst’s Drawing, with Characteristics in L.2.3 Specifically Pointed out:．．．．． 

LA.2.3 Vehicle Type the Alternative Catalyst Is to Be Installed on:．．．．．．．．．．．．．．．．．．．．．．．．． 

LA.2.3.1 Number and/or Symbol Representing the Engine and Vehicle Type:．．．．．．．．．．．．．．．．． 

LA.2.4 Description and Drawing Showing the Alternative Catalyst’s Position Corresponding to the Engine’s Exhaust Manifold: ．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．

Appendix  LB

（Appendix of Standards）

Type Approval Certificate for the Alternative Catalyst

(Maximum Size: A4 (210 x 297 mm))
According to GB18352.3 standards, the following notice is provided for the vehicle/components/stand alone technology of a certain type:

Type approval (1)
Type approval extension (1)

Type approval rejection (1)
Type approval dismissal (1)
Type approval No.:. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Type approval reasons:. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Part I

LB.1.1  Brand (the Manufacturer’s Product Name): . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . .

LB.1.2  General Description of the Model and Product:. . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .

LB.1.3  How to ID the Model and the ID Location, such as Marked on the Vehicle/Components/Stand Alone Technology:. . . . . . . . . . . . . . . . . . . . . . . . . . . . .

LB.1.4  Vehicle Type: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

LB.1.5  Manufacturer’s Name and Address: . . . . . . . . . . .. . . . . . . . . . . .. . . . . . . . . . . . . . . . .

LB.1.6  Location and Method Used to Position the Type Approval Sign on the Component and Stand Alone Technology:. . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . .. . . . . . . . . . . . . . . . .

LB.1.7  Assembler’s Address:. . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .. .. . . . . . . . . .

Part II

LB.2.1 Test Agency: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

LB.2.2 Test Report Date:. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

LB.2.3 Test Report Serial No. . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .

LB.2.4 Location:. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . .

LB.2.5 Date:. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

LB.2.6 Signature:. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

LB.2.7 Note: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

LB.2.8  Attach information index filed with the type approval authority, which can be obtained upon request. 

Appendix  LC

（Appendix of Standards）

Additional Information for Alternative Catalyst’s Type Approval Certificate

(Maximum Size: A4 (210 x 297 mm))
LC.1 Applicable Vehicle Type for the Alternative Catalyst :．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．

LC.2 Each Vehicle Type the Alternative Catalyst has been tested on:．．．．．．．．．．．．．．．．．．．．．．．．．

LC.3 Test Agency: ．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．

LC.4 Test Report Date. .．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．

LC.5 Test Report Serial No. .．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．

LC.6 Note:．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．

LC.7 Location:．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．

LC.8 Date:．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．

LC.9 Signature:．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．

LC.10 Attach information index filed with the type approval authority, which can be obtained upon request. 

Appendix M
（Appendix of Standards）
Requirements for Production Conformity 

M.1  Summary

This appendix describes the guarantee requirements for production conformity prescribed by the type approval authority to the manufacturer in order to ensure the emission characteristics of mass production vehicles are consistent with those of the type approved vehicle. The requirements include: evaluation of the quality management system (as the initial evaluation) and confirmation check on the type approval certificate holder and the production process control (as the guarantee plan for production conformity).

M.2  Initial Evaluation
M.2.1  Prior to granting the type approval, the type approval authority must verify that the manufacturer has the plan and procedure to effectively control the production process in order to make sure that the components, systems, stand alone technology or the vehicle produced are consistent with the type approved vehicle type. 

M.2.2  The type approval authority must make sure that the requirements laid out in M.2.1 are satisfied. 


 The type approval authority should be satisfied with the initial evaluation and the initial production conformity guarantee plan in M.3. Part or entire guarantee plan described in M.2.2.1 and M.2.2.2 should be considered, when necessary. 

M.2.2.1  The actual initial evaluation and (or) verification of the production conformity guarantee plan may be performed by the type approval authority or a test agency under its authorization. 


The type approval authority may take into consideration the following provided information when determining the scope for the initial evaluation:


The manufacturer’s certificate described in M.2.2.2; however, its qualification has not been approved or acknowledged in accordance with this article. 


The quality control system can evaluate components or the stand alone technology at its respective manufacturer’s location upon its consent to obtain type approval for the components or the stand alone technology. 

M.2.2.2 The type approval authority must acknowledge the certificate the manufacturer obtained from quality control system, which satisfies the requirements set out in GB/T 19001-2000, except from section 7.3 regarding the design and development. The manufacturer must provide details about the certificate and promise to inform the type approval authority of any modifications made to the certificate’s validity and scope. 

M.2.3  To grant type approval for a whole vehicle, no initial evaluation on the type approval of the vehicle’s system, components and stand alone technology is needed. However, locations or activities that are related to the entire vehicle’s assembly which have not yet been evaluated must be evaluated. 

M.3 Guarantee Plan for Production Conformity

M.3.1  Each vehicle type, system, components or stand alone technology that are type approved according to this regulation must satisfy the requirements in this regulation during their manufacturing and remain consistent with the type approved vehicle type.  

M.3.2  When granting the type approval, the type approval authority must verify whether the manufacturer has the guarantee plan and written controlling plan for each type approval, and whether the manufacturer has done any necessary tests or checks at the specified intervals. These are to make sure that the manufacturer is able to stay consistent with the type approved vehicles continuously in its production. When applicable, the specifically prescribed tests should be performed. 
M.3.3  The type approval certificate holder must: 

M.3.3.1  have and implement the procedure to effectively ensure that its products (vehicle, system, components or stand alone technology) are in conformity with the approved vehicle type;

M.3.3.2  Necessary test equipment or related devices are to be used to check the production conformity of each approved vehicle type.

M.3.3.3  The test records or documents must be kept during the period of time specified by the type approval authority and must be accessible. The required duration keeping the documents cannot exceed 10 years;

M.3.3.4  Analyse the test or assessment result of each vehicle type to verify and ensure the stability of its emissions and work out the allowed deviation from controlling the production process.

M.3.3.5  Make sure that each vehicle type has gone through each conformity test and check required by this regulation. 

M.3.3.6  If any sample group or tested component fails the required conformity check or test, make sure to test or check another sample. Take every possible step to restore the production conformity. 

M.3.3.7  When granting type approval to the whole vehicle, the assessment described in M.3.3.5. is limited to verifying whether information related to type approval, especially that specified in Appendix A, is accurate.

M.4  Regular Verification Plan 

M.4.1  The type approval authority can check the method used by each manufacturer to control the production conformity at any time. 

M.4.1.1  A normal guarantee plan should monitor continuously the effectiveness of the procedure specified in M.2.2 (initial evaluation and production conformity).

M.4.1.1.1  Supervision carried out by a test agency (that has obtained a qualification certificate or been acknowledged by following the requirements in M.2.2.1) should be accepted if it satisfies the requirements set out in M.4.1.1 for establishing initial evaluation (M.2.2.2) procedure. 

M.4.1.1.2  The normal verification interval determined by the type approval authority (agency in M.4.1.1.1) with mutual trust should be short enough to ensure that the related control items used in M.2 and M.3 of this appendix are re-checked.

M.4.2  During the re-check, the assessment personnel should be able to access the test or check records and production records, especially the test or check records required by M.2.2.

M.4.3  The assessment personnel can choose the samples randomly and test them in the manufacturer’s laboratory (or tested by the test agency) if the test conditions are right. The number of samples to be tested can be determined by the manufacturer’s self check result.

M.4.4  If the conformity control is not satisfactory, or the validity of the test performed according to M.4.2 needs to be verified, the assessment personnel should choose the samples and have them tested by the test agency. 

M.4.5  The type approval authority can perform any check or test listed in this regulation. 

M.4.6  The type approval authority must supervise the manufacturer to take every necessary means to restore the production conformity as soon as possible if the assessment or verification is found to be unsatisfactory.

Appendix  MA

（Appendix of Standards）

Diagnosis of Production Conformity Check 

MA.1  When the manufacturer's deviation from the production standard is satisfactory, the following steps can be used to verify the production conformity of Test I. 

MA.1.1  With a minimum sample size of three, the sampling procedure is set so that the probability of a batch passing a test with 40 % of the production defective is 0.95 (producer's risk = 5 %) while the probability of a batch being accepted with 65 % of the production defective is 0.1 (consumer's risk = 10 %).

MA.1.2  Use the following procedure (refer to Illustration 2) for each pollutant specified in 5.3.1.4: 

L = the natural logarithm of the pollutant’s limit value,
Xi = the natural logarithm of the measurement for the i-th vehicle of the sample,

s = estimate of the production standard deviation (take the natural logarithm of the measurement),
n = the current sample number.

MA.1.3  Quantify the total of the deviation of each limit value and calculate the test statistic of the sample vehicles:
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MA.1.4  Where: 

    If the test statistic is greater than or equal to the pass critical value for the sample size given in Chart MA.1, a pass decision is reached for the pollutant. 


If the test statistic is less than the fail critical value for the sample size given in Chart MA.1, a fail decision is reached for the pollutant. Otherwise, choose another sample vehicle to be tested and re-calculate the test statistic. 

Chart MA.1

	Accumulative No. of the Test Vehicles 
（Current Sample Size n )
	Pass Critical Value
	Fail Critical Value

	3
	3.327
	-4.724

	4
	3.261
	-4.790

	5
	3.195
	-4.856

	6
	3.129
	-4.922

	7
	3.063
	-4.988

	8
	2.997
	-5.054

	9
	2.931
	-5.120

	10
	2.865
	-5.185

	11
	2.799
	-5.251

	12
	2.733
	-5.317

	13
	2.667
	-5.383

	14
	2.601
	-5.449

	15
	2.535
	-5.515

	16
	2.469
	-5.581

	17
	2.403
	-5.647

	18
	2.337
	-5.713

	19
	2.271
	-5.779

	20
	2.205
	-5.845

	21
	2.139
	-5.911

	22
	2.073
	-5.977

	23
	2.007
	-6.043

	24
	1.941
	-6.109

	25
	1.875
	-6.175

	26
	1.809
	-6.241

	27
	1.743
	-6.307

	28
	1.677
	-6.373

	29
	1.611
	-6.439

	30
	1.545
	-6.505

	31
	1.479
	-6.571

	32
	-2.112
	-2.112


MA.2 If the manufacturer’s production deviation is not satisfactory or it does not have related records, use the following procedure to confirm the production conformity of Test I. 

MA.2.1 With a minimum sample size of three, the sampling procedure is set so that the probability of a batch passing a test with 40 % of the production defective is 0,95 (producer's risk = 5 %) while the probability of a batch being accepted with 65 % of the production defective is 0.1 (consumer's risk = 10 %).

MA.2.2  Considering the measurement of each pollutant specified in 5.3.1.4 is in normal distribution, its natural logarithm must be obtained first for transfer. Assume m0 and m represent respectively the minimum and maximum sample size（m0 = 3 and m = 32）and n is the current sample size.

MA.2.3  If the natural logarithms of the sample vehicle's measured values are respectively x1 , x2 .....,xj, and L is certain pollutant’s natural logarithm, then:
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MA.2.4  Chart MA.2 shows the relationship between the current sample size and pass critical value（An) and fail critical value (Bn). The test statistic is the ratio between 
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. The following method must be used to determine whether each pollutant passes the test: 

If m0 ≤ n ≤ m:

    — 
If  
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    — 
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 ＞ Bn , the pollutant does not pass, 

    — 
If An ＜ 
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MA.2.5  Note
    The following equations are very useful for calculating the test statistic: 


[image: image77.wmf])

0

;

,...;

3

,

2

(

1

1

1

1

1

1

1

1

1

2

2

1

2

1

=

=

=

-

÷

ø

ö

ç

è

æ

-

+

´

÷

ø

ö

ç

è

æ

-

=

+

´

÷

ø

ö

ç

è

æ

-

=

-

-

-

-

-

-

v

d

d

n

n

d

d

v

n

v

d

n

d

n

d

n

n

n

n

n

n

n


Chart MA.2

Minimum sample size = 3

	Accumulative No. of the Test Vehicles 
（Current Sample Size n ）
	Pass Critical Value 

An
	Fail Critical Value

Bn

	3
	-0.80381
	16.64743

	4
	-0.76339
	7.68627

	5
	-0.72982
	4.67136

	6
	-0.69962
	3.25573

	7
	-0.67129
	2.45431

	8
	-0.64406
	1.94369

	9
	-0.61750
	1.59105

	10
	-0.59135
	1.33295

	11
	-0.56542
	1.13566

	12
	-0.53960
	0.97970

	13
	-0.51379
	0.85307

	14
	-0.48791
	0.74801

	15
	-0.46191
	0.65928

	16
	-0.43573
	0.58321

	17
	-0.40933
	0.51718

	18
	-0.38266
	0.45922

	19
	-0.35570
	0.40788

	20
	-0.32840
	0.36203

	21
	-0.30072
	0.32078

	22
	-0.27263
	0.28343

	23
	-0.24410
	0.24943

	24
	-0.21509
	0.21831

	25
	-0.18557
	0.18970

	26
	-0.15550
	0.16328

	27
	-0.12483
	0.13880

	28
	-0.09354
	0.11603

	29
	-0.06159
	0.09480

	30
	-0.02892
	0.07493

	31
	0.00449
	0.05629

	32
	0.03876
	0.03876




Appendix N

(Appendix of Standards)

Vehicle-in-use Conformity Check and Diagnosis
N.1  Summary
    This Appendix sets out the procedure for vehicle in-use conformity check and control as specified in Chapter 8. 

N.2  Selection Criteria
    N.2.1 to N.2.8 define the criteria for acceptance of a selected vehicle. Information is collected by vehicle examination and an interview with the owner/driver. 

N.2.1  The vehicle must belong to a vehicle type that is type-approved and covered by a certificate of conformity. 
N.2.2 The vehicle must have been in service for at least 15,000 km or 6 months, whichever is the later, and for no more than 80,000 km or 5 years, whichever is the sooner.
N.2.3 There must be a maintenance record to show that the vehicle has been properly maintained, e. g. has been serviced in accordance with the manufacturer's recommendations.
N.2.4 The vehicle must exhibit no indications of abuse (e. g. racing, overloading, mis-fuelling, or other misuse), or other factors (e. g. tampering) that could affect emission performance. In the case of vehicles fitted with an OBD system, the fault code and mileage information stored in the computer are taken into account. A vehicle must not be selected for testing if the information stored in the computer shows that the vehicle has operated after a fault code was stored and a relatively prompt repair was not carried out.
N.2.5 There must have been no unauthorised major repair to the engine or major repair of the vehicle.
N.2.6 The lead content and sulphur content of a fuel sample from the vehicle tank must meet applicable standards and there must be no evidence of misfuelling. Checks may be done in the tailpipe, etc.
N.2.7 There must be no indication of any problem that might jeopardise the safety of laboratory personnel.
N.2.8 All anti-pollution system components on the vehicle must be in conformity with the applicable type approval.
N.3  Diagnosis and Maintenance 

Diagnosis and any normal maintenance necessary must be performed on vehicles accepted for testing, prior to measuring exhaust emissions, in accordance with the procedure laid down in section M.3.1 to N.3.7.
N.3.1 The following checks must be carried out: checks on air filter, all drive belts, all fluid levels, radiator cap, all vacuum hoses and electrical wiring related to the antipollution system for integrity; checks on ignition, fuel metering and anti-pollution device components for maladjustments and/or tampering. All discrepancies must be recorded.
N.3.2 The OBD system shall be checked for proper functioning. Any malfunction indications in the OBD memory must be recorded and the requisite repairs must be carried out. If the OBD malfunction indicator registers a malfunction during a pre-conditioning cycle, the fault may be identified and repaired. The test may be re-run and the results of that repaired vehicle used.
N.3.3 The ignition system must be checked and defective components replaced, for example spark plugs, cables, etc.
N.3.4 The compression must be checked. If the result is unsatisfactory the vehicle is rejected.
N.3.5 The engine parameters must be checked to the manufacturer's specifications and adjusted if necessary.
N.3.6 If the vehicle is within 800 km of a scheduled maintenance service, that service must be performed according to the manufacturer's instructions. Regardless of odometer reading, the oil and air filter may be changed at the request of the manufacturer.
N.3.7 Upon acceptance of the vehicle, the fuel must be replaced with appropriate emission test reference fuel, unless the manufacturer accepts the use of market fuel.
N.4 In-service Testing 
N.4.1 When a check on vehicles is deemed necessary, emission tests in accordance with Appendix C are performed on pre-conditioned vehicles selected in accordance with the requirements of sections N.2 and N.3 of this Appendix.
N.4.2 Vehicles equipped with an OBD system may be checked for proper in-service functionality of the malfunction indication, etc., in relation to levels of emissions (e. g. the malfunction indication limits defined in Appendix I) for the type-approved specifications.
N.4.3 The OBD system may be checked, for example, for levels of emissions above the applicable limit values with no malfunction indication, systematic erroneous activation of the malfunction indication and identified faulty or deteriorated components in the OBD system.
N.4.4 If a component or system operates in a manner not covered by Appendix A or B, with no malfunction indication by the OBD, the component or system must not be replaced prior to emission testing, unless it is determined that the component or system has been tampered with or abused in such a manner that the OBD does not detect the resulting malfunction.
N.5 Evaluation of Results 
N.5.1 The test results are submitted to the evaluation procedure in accordance with Appendix N.7.
N.5.2 Test results must not be multiplied by deterioration factors.
N.6 Plan of Remedial Measures 
N.6.1 If it is discovered that more than one vehicle is outlier and:

· the type approval authority and the manufacturer have come to the agreement that the same reason causes outlying emitters and it is in accordance with the conditions set out in N.7.3.2.3, or

· the type approval authority and the manufacturer have come to the agreement that the same reason causes outlying emitters and it is in accordance with the conditions set out in N.7.3.2.4.

The type approval authority must request the manufacturer to submit a plan of remedial measures to remedy the non-compliance.
N.6.2 The plan of remedial measures must be filed with the type approval authority not later than 60 working days from the date of the notification referred to in N.6.1. The type approval authority must, within 30 working days, declare its approval or disapproval of the plan of remedial measures. However, where the manufacturer can demonstrate, to the satisfaction of the competent type approval authority, that further time is required to investigate the non-compliance in order to submit a plan of remedial measures, an extension is granted.
N.6.3 The remedial measures must apply to all vehicles likely to be affected by the same defect. The need to amend the type approval documents must be assessed.
N.6.4 The manufacturer must provide a copy of all communications related to the plan of remedial measures, and must also maintain a record of the recall campaign, and supply regular status reports to the type approval authority.
N.6.5 The plan of remedial measures must include the requirements specified in N.6.5.1 to N.6.5.11. The manufacturer must assign a unique identifying name or number to the plan of remedial measures.
N.6.5.1 A description of each vehicle type included in the plan of remedial measures.
N.6.5.2 A description of the specific modifications, alterations, repairs, corrections, adjustments, or other changes to be made to bring the vehicles into conformity including a brief summary of the data and technical studies which support the manufacturer's decision as to the particular measures to be taken to correct the non-conformity.
N.6.5.3 A description of the method by which the manufacturer informs the vehicle owners.
N.6.5.4 A description of the proper maintenance or use, if any, which the manufacturer stipulates as a condition of eligibility for repair under the plan of remedial measures, and an explanation of the manufacturer's reasons for imposing any such condition. No maintenance or use conditions may be imposed unless it is demonstrably related to the non-conformity and the remedial measures.
N.6.5.5 A description of the procedure to be followed by vehicle owners to obtain correction of the non-conformity. This must include a date after which the remedial measures may be taken, the estimated time for the workshop to perform the repairs and where they can be done. The repairs must be done expediently, within a reasonable time after delivery of the vehicle.
N.6.5.6 A copy of the information transmitted to the vehicle owner.
N.6.5.7 A brief description of the system which the manufacturer uses to assure an adequate supply of component or systems for fulfilling the remedial action. It must be indicated when there will be an adequate supply of components or systems to initiate the campaign.
N.6.5.8 A copy of all instructions to be sent to those persons who are to perform the repair.
N.6.5.9 A description of the impact of the proposed remedial measures on the emissions, fuel consumption, derivability, and safety of each vehicle type, covered by the plan of remedial measures with data, technical studies, etc. which support these conclusions.
N.6.5.10 Any other information, reports or data the type approval authority may reasonably determine is necessary to evaluate the plan of remedial measures.
N.6.5.11 Where the plan of remedial measures includes a recall, a description of the method for recording the repair must be submitted to the type approval authority. If a label is used, an example must be submitted.
N.6.6 The manufacturer may be required to conduct reasonably designed and necessary tests on components and vehicles incorporating a proposed change, repair, or modification to demonstrate the effectiveness of the change, repair, or modification.
N.6.7 The manufacturer is responsible for keeping a record of every vehicle recalled and repaired and the workshop which performed the repair. The type approval authority must have access to the records on request for a period of 5 years from the implementation of the plan of remedial measures.
N.6.8 The repair and/or modification or addition of new equipment shall be recorded in a certificate supplied by the manufacturer to the vehicle owner.
N.7 Statistical Procedure for In-service Conformity Testing 
N.7.1 This chapter describes the procedure to be used to verify the in-service conformity requirements for the type I test.
N.7.2 Two different procedures are to be followed:
 
(1) 
One dealing with vehicles identified in the sample, due to an emission-related defect, causing outliers in the results (N.7.3).

(2)  The other dealing with the total sample (N.7.4).
N.7.3 Procedure to be followed with outlying emitters in the sample
N.7.3.1 With a minimum sample size of 3, and a maximum sample size as determined by the procedure of N.7.4, the sample is scanned for the occurrence of outlying emitters.
N.7.3.2 If the vehicle meets the specifications in N.7.3.2.1 or N.7.3.2.2, it is an outlier. 
N.7.3.2.1 For vehicles granted type approval in accordance with limits for Phase IV, Chart 2 in 5.3.1.4, outliers mean any controlled pollutant exceeds 1.2 times of the applicable value.
N.7.3.2.2 For vehicles granted type approval in accordance with limits for Phase III, Chart 2 in 5.3.1.4, outliers mean any controlled pollutant exceeds 1.5 times of the applicable value.
N.7.3.2.3 If a certain vehicle’s controlled pollutant is in the “middle district” (1).            N.7.3.2.3.1 If a vehicle is found to be an outlier, the cause of outlying must be determined and another vehicle be chosen randomly from the sample vehicles to be tested.  
N.7.3.2.3.2  When multiple vehicles are found to satisfy the conditions set out in N.7.3.2.3, the type approval authority and the manufacturer must determine whether it is caused by the same reason. N.7.3.2.3.2.1 If the type approval authority and the manufacturer agree that outlying is caused by the same reason, and the sample vehicles do not pass the conformity test, the remedial plan in Chapter N.6 shall be carried out. 
N.7.3.2.3.2.2 When only one outlying emitter has been found, or when more than one outlying emitter is found, but due to different causes, the sample is increased by one vehicle, unless the maximum sample size has already been reached.
N.7.3.2.3.3 When only one or more vehicles satisfy the specifications in N.7.3.2.3, and both the type approval authority and the manufacturer agree that the outlying has different causes, the sample is increased by one vehicle, unless the maximum sample size has already been reached.          N.7.3.2.3.4 When in the maximum sample size not more than one vehicle meets the specifications in N.7.3.2.3, the sample vehicles are regarded as having passed as referred to N.7.3. 
N.7.3.2.3.5 Whenever a sample is rejected, choose another sample as the original sample.   N.7.3.2.3.6 If another sample is chosen, the statistical procedure in N.7.4 is applied to the increased sample.
N.7.3.2.4 If a vehicle’s controlled pollutant is in “no passing district”（2） range.  

N.7.3.2.4.1  If the vehicle satisfies the conditions set out in N.7.3.2.4, the type approval authority must determine the reason for outlying and choose another vehicle from the sample vehicles randomly. 

N.7.3.2.4.2  If multiple vehicles satisfy the conditions set out in N.7.3.2.4, and the type approval authority has determined that same reason causes outlying, it should inform the manufacturer that the sample has not passed with the reason and that the remedial plan in Chapter N.6 should be performed. 

N.7.3.2.4.3  When only one or more vehicles satisfy the specifications in N.7.3.2.4, and the type approval authority has determined that the outlying has different causes, the sample is increased by one vehicle, unless the maximum sample size has already been reached.

N.7.3.2.4.4  When in the maximum sample size not more than one vehicle meets the specifications in N.7.3.2.4, the sample vehicles are regarded as having passed as referred to N.7.3.

N.7.3.2.4.5  Whenever a sample is rejected, choose another sample as the original sample. 

N.7.3.2.4.6  If another sample is chosen, the statistical procedure in N.7.4 is applied to the increased sample. 

N.7.3.2.5  When it is found out that a vehicle is not an outlier, choose another vehicle from the sample vehicles randomly. 

N.7.4  Procedure to be followed without separate evaluation of outlying emitters in the sample 
N.7.41 With a minimum sample size of three, the sampling procedure is set so that the probability of a batch passing a test with 40 % of the production defective is 0,95 (producer's risk = 5 %) while the probability of a batch being accepted with 75 % of the production defective is 0,15 (consumer's risk = 15 %).
N.7.4.2 For each of the pollutants given in 5.3.1.4, the following procedure is used (see Illustration N.2).
Where
L = the limit value for the pollutant,
Xi = the value of the measurement for the i-th vehicle of the sample,
n = the current sample number.
N.7.4.3 The test statistic quantifying the number of non-conforming vehicles, i.e. Xi> L, is computed for the sample.
N.7.4.4 Then:
- if the test statistic does not exceed the pass decision number for the sample size given in Chart N.1, a pass decision is reached for the pollutant,
- if the test statistic equals or exceeds the fail decision number for the sample size given in Chart N.1, a fail decision is reached for the pollutant,
- otherwise, an additional vehicle is tested and the procedure is applied to the sample with one extra unit.
In Chart N.1 the pass and fail decision numbers are computed in accordance with International Standard ISO 8422-1991.
N.7.5 A sample is regarded as having passed the test when it has passed both the requirements of N.7.3 and N.7.4.
Chart N.1  Sampling Statistic for Pass/Fail 
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Illustration N.2 Test Procedure for Vehicle-in-service Conformity 

(Characters on the illustration: at least test three vehicles; whether it's an outlier; No, follow procedure in N.7.4; yes; follow procedure in N.7.4; follow procedure in N.7.3; Two test procedures; compute the test statistics; Whether more than one vehicle; No; Yes; whether the same reason; Yes; sample vehicle fails; Yes; Whether it fails; No; Whether it passes; Yes; The sample vehicle passes (*); Yes, whether maximum sample size has been reached; No or not sure; No; add another sample vehicle; No; add another sample vehicle.) 
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Reference:

	ISO 2575-1982
	Road vehicles:
Symbols for control indicators and tell-tales 

	ISO 4259
	Petroleum products -- Determination and application of precision
data in relation to methods of test. 

	ISO 8422-1991
	Sequential sampling plans for inspection by attributes 

	ISO 9141-2
	Road vehicles -- Diagnostic systems -- Part 2: CARB requirements
for interchange of digital information. 

	ISO 12156-1
	Diesel fuel -- Assessment of lubricity using the high-frequency reciprocating rig (HFRR) -- Part 1: Test method 

	ISO 14230 - 4
	Road vehicles -- Diagnostic systems -- Keyword Protocol
2000 -- Part 4: Requirements for emission-related systems 

	ISO DIS 15031-3
	Road vehicles - Communication between vehicle and external equipment for emissions-related diagnostics – Part 3: Diagnostic connector and related electrical circuit: specifications and use 

	ISO DIS 15031-4
	Road vehicles - Communication between vehicle and external equipment for emissions-related diagnostics – Part 4: External test equipment 

	ISO DIS 15031-5
	Road vehicles - Communication between vehicle and external equipment for emissions-related diagnostics – Part 5: Emission-related diagnostic services 

	ISO DIS 15031-6
	Road vehicles - Communication between vehicle and external equipment for emissions-related diagnostics – Part 6: Diagnostic trouble code definitions 

	ISO DIS 15031-7
	Road vehicles - Communication between vehicle and external equipment for emissions-related diagnostics – Part 7: Data link security 

	ISO DIS 15765-4
	Road vehicles - Diagnostics on controller area network (CAN) - 
Part 4: Requirements for emissions-related system 
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This product series does not pass the production conformity test I.
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Test three vehicles





This product series passes the production conformity test I.








If all pollutants pass.





One or more pollutants pass.
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Add another vehicle to be tested. 





Start





Fuel Temp: 283K to 287K(10℃-14℃)�Nominal fuel tank volume: 40%±2%�Environmental Temp: 293K to 303K(20℃-30℃)





Fuel Temp: 291K±8K(18℃±8℃)�Nominal fuel tank volume: 40%±2%�Environmental Temp: 293K至303K(20℃-30℃)





Max 1h





Let out and add oil








Max 5min





Charcoal canister absorb to the  critical point（petrol）





Charcoal canister absorb to the  critical point（butane）





Butane/ nitrogen absorb to the 2 gram critical point





Test I: part 1
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Lowest temp = 296K（23℃）�highest temp = 304K（31℃）�60min±0.5min





Repeat diurnal breathing to reach the 2 gram critical point�start temp  = 293K（20℃）�Δt = 15K





Let out and add oil





Test I: part 1 once + part 2 twice�Starting Temp: 293K to 303K(20℃-30℃)





Pre-process driving
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Test I: part 1 once + part 1 twice�Starting Temp:293K-303K(20℃-30℃)
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Vehicle type already approved, in mass production conformity check.





Manufacturer proposes and performs vehicle in-service conformity self-check (according to its type or class)





Vehicle in-service conformity self-check report completed by the manufacturer �（including all data required by 8.1）





Yes
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Authority performs formal vehicle in-service conformity check on suspect vehicles in accordance with N.1 to N.6.





Procedure ends with no further action required.








(1) 	Strike through non-applicable items








(2)  Specify the allowance. 


(1) 	Strike through non-applicable items.


(2) Please specify the allowance.


(1) Strike through non-applicable items.


(1) 	Strike through non-applicable items. 


(1) Strike through non-applicable items.


(*) Continuously variable ratio transmission.


(1) Strike through non-applicable items.


（1）Delete what is not applicable. 


（2）Suitable for positive ignition engine.


（3）Suitable for compression ignition engine.


(1) Delete what is not applicable.


(2) Suitable for positive ignition engines.


(3) Suitable for compression ignition engines.


� Please note: the allowed 2s includes time for gear shift. If necessary, it also includes the time for the vehicle to return to the theoretical cycle.


(1) ppm is the volume fraction of 10-6. Same below.


(1)  International standards ISO 2575-1982(E), Road vehicles -- Symbols for controls, indicators and signals, symbol serial no. 4.36.


(1) When verifying a positive ignition engine vehicle, if its HC measurement is higher than that measured during type approval, add the difference to the limit value in I.3.3.2 and apply the resultant value in chapter IA.1. 


(1) Limit values specified in 5.3.1.4 applicable for type approval for the vehicle with the original catalyst. 








(2) If not possible, apply Illustration L.3.


(2) If not possible, apply Illustration L.3.





(1) Strike through inapplicable items. 


(1) The “middle district” for any vehicle is as follows: the vehicle should satisfy the conditions set in N.7.3.2.1or N.7.3.2.2with the measurement of the controlled pollutant lower than 2.5 times of the limit for this pollutant in Chart 2, 5.3.1.4.


（2）The “no passing district” for any vehicle is as follows: the measurement of the vehicle’s controlled pollutant exceeds 2.5 times the limit for this pollutant in Chart 2, 5.3.1.4.
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