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The Origin of Test Methods Standard ~ @m=

® China released plans and a long-term
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®National Standard of China GB/T <Measurement Methods for Noise Emitted by Light-duty Vehicles in
Multiple Driving Mode Conditions>

- The test methods standard project launched in 2018 and is now waiting for the technical review after comments.
- It is expected for corresponding to the test methods of UN Regulation No.51-03 ASEP.

- The use of China Automotive Test Cycle (corresponding to WLTP) makes it possible for a refined and accurate design. 3



Background Knowledge @O

® From GRB(P) and ASEP

- The discussion for creating current Method B (Documents from Netherlands and OICA)

- Assessments of UN Regulation No. 51-03 (Venoliva Study)

- ISO system (Annex A of ISO 362-1: 2007, from test cycles to test methods)

- ASEP system (Documents from previous ASEP IWG)

®From Ecology and Environment Fields

- Environmental quality standards for noise (Noise functional areas of China, Japan and WHO Europe)
- Complexity of traffic noise (functional areas planning, noise sources and transfer paths)

- Complexity of vehicle noise (Noise sources, and real driving conditions)

* Opinions and technologies for designing the test methods are derived from historical researches
of GRB(P), ASEP, ISO, China and actual environmental status.




Key Parameters for Tests @O

®Key parameters for test methods

- Vehicle Speed * Vehicle speed ” is the most sensitive parameters for

environmental noise.
- Engine Speed o .
(D Set realistic and representative speeds;
- Vehicle Acceleration

@ Use reasonable gear @ speed for realistic engine speed;
- Engine Acceleration

(3 Control the accelerator properly @ speed for reproduced.

Engine speed > Behaviors of > Vehicle speed
1‘ gear box or A
Englne acceleratlon ...................... > transmission | ... > Vehlcle acceleratlon

—

Accelerator




Realistic and Sensitive Speeds
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* 30km/h, 50km/h and 70km/h for acceleration noise, 80km/h and 110 (90) km/h for cruise noise.

Drive Time Distribution
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Environmental impact - Road types and characteristics
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Choose Reasonable Gears @O

* The increasing gear numbers are expected for covering frequent speed distribution better.

30km/h 50km/h 70km/h 280km/h

(1+X/2)/2+1 (1+X/2) (X+X/2)/2+1
LS ACEAEE Calculated Test Gears for lockable gear boxes*

4 2 3 4
5 2 3 4
6 3 4 5

Total gears 7 3 4 6 Highest lockable gear
8 3 5 7
9 3 5 7
10 4 6 8

* Round down if the result is not an integer.

Principle for lockable gears:

A. Try to use the calculated gears shown above, but if cannot, it is permitted to make measurement as per the
adjacent gear recommended by manufacturers.

Principal for non-lockable gears:

A. For non-lockable automatic transmission, adaptive transmission or CVT, it is allowed to use additional
electronic or mechanical devices to fix the gear ratios.

B. If Ais unsatisfied, use Gear position D and try to avoid gear shifting to a gear ratio which is not used in urban
traffic at least.




Control the Accelerator Properly @O

How to use accelerator:

* When test vehicle enters line AA’ or pre-acceleration position point before line AA’, quickly depress
acceleration pedal to appropriate position (POT or WOT) and keep the pedal at the position stably;

* Release the accelerator until the rearmost part of test vehicle passes line BB'.
How to calculate the acceleration:

* Record v,,, Vpp and vgg and perform test acceleration calculation;

* Acceleration formulas are the same as UN Regulation No. 51-03.

What'’s the target acceleration:

Test Speeds 30km/h 50km/h 70km/h 280km/h
POT or WOT (Both are possible) POT (Cruise)

ACC(tEr:1c-:/;az';|0n 0.558,,4<3.5 0.558,,4,<3.0 0.358,,452.5 Atet=0.15

* The wide range of acceleration is for purpose of covering different vehicle performance.




Scope, Sub-categories and Summary

Full scope:

M,, N,, M,(GVM <3 500kg)

Sub-categories:
* M;(PMR<<90kw/t): 2 runs @ 30km/h, 50km/h, 70km/h, 80km/h, 110km/h;
2% Thereinto, Multi-purpose Van: 2 runs @ 30km/h, 50km/h, 70km/h, 80km/h, 90km/h.
* M,;(PMR290kw/t): 2-4 runs @ 30km/h, 50km/h, 70km/h; and 2 runs @ 80km/h, 110km/h.
* N;and M, (GVM <3 500kg): 2 runs @ 30km/h, 50km/h, 70km/h; and 2 runs @ 80km/h, 90km/h.
(PMR higher than 67 for ECE and higher than 90 for GB 1495) vai;;i)zifi:zrtmlrs
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B Intermediate Average of per Average of per Average of per P 2

Result side side side
M m Higher of Higher of Higher of Intermediate Result Average of per side Average of per side
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° 50 o 150 el =0 o *M, (PMR290 kW/t), 2 runs can add at different acceleration. Higher of averages Higher of averages




Comparison with ASEP Test Method  @m
o tems | GB/T(Draf) | UNASEP(Draft)

Speed 20-110 km/h 0-100 km/h
P (30, 50, 70, 80, 90, 110km/h) (Any, not fixed)
Engine speed Idle to 80% S Idle to 80% S
_ 2
Acceleration R 3'5. s 0-4.0 m/s?
(corresponding to speed)
Control Ranges
0-48.6 m?/s3 573
Performance . 0-35.0 m?%/s
(corresponding to speed)
Gear Recommended gears Ay

(corresponding to speed)
Mode Any Any

10 or 16 [15]
Intermediate Result Average of per side ----

Higher of averages [Higher of per side]

The differences between GB/T (Draft) and UN ASEP (Draft) :
® GB/T tests at fixed speeds, and builds up ranges for other parameters based on different speed conditions;
® UN ASEP sets general ranges for all parameters, and tests randomly.

10



Relevant Research Topics @O

® Assessment system

- The potential to combine the test methods with the Statistical Sound Expectation Model.

- The potential to enrich and simplify the current Regulation or standard system.
® More vehicle categories

- How is the typical noise pollution, noise sources and test cycles for Heavy-duty vehicles?

- How to design more simplified, accurate and effective test methods for different sub-categories.
® Other noise caused by vehicles

- How is the burst noise, the low frequency noise and delivery noise, and how to test properly?
@® Systematic consideration

- What is the exact role and the target of the current test methods inside the general system?

- The ethical issues of setting control ranges.

- Further more, how the control ranges clear and definite social responsibilities of different
participants, and how a new system will match with the new situations?



Technical Roadmap and Conclusions @m0

B ZANN ® Noise sources, test cycles and
noise issues are the three key
source powers for creating the
test methods. More studies are
needed for the correlations.

Sources:
ind,
Body,

Ratting,

R g ® The big data from environmental
i Test Limit noise monitoring and test cycle
e .w ‘ 7 Methods Values studying makes the previous
KT/ L technical route for test methods

more possible, more accurate and
it should be proved effective.

® The development of ASEP Sound
Model are releasing more space
for the creation of test methods
and assessments.

12
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