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Objective

» Working Document GRB/2017/02 suggests to introduce a definition for stable
acceleration so that the acceleration does not change too much within the test area.

» "2.26. Stable acceleration

» 2.26.1. "Stable acceleration” is given when the acceleration from line AA’to PP’
has a low variation to the acceleration from line PP’ to BB’.”

» This definition is necessary, because the acceleration is an important parameter of
ASEP and indicates the performance of the vehicle during the test.

» The reported sound level should correlate with the determined acceleration.

» It can happen that even with pre-acceleration, the acceleration is low in the first
part of the test track and reaches a much higher values in the second half of the
test track, where the sound maximum is located.

» The current wording is not satisfying, as “low variation” has no practical meaning.
OICA was requested to make a proposal how much this variation could be considered
as normal.

» OICA has reviewed the database from GRB from 2007 an enhanced it with 30 new
dataset (only vehicle speed), coming from OICA members.
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Example for stable Acceleration

Pass-By Sound Pressure Level / Vehicle Speed [km/h]

Example 1 - Stable Acceleration
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Example 2 - Unstable (non-linear) Acceleration
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» For example 1, all accelerations have roughly the same value of approx. 3,1 m/s?

» For example 2, the accelerations strongly depend, how they have been calculated.

» The ratio aeax) / app-gay fOr example 2 is 1,39; the impact on the overall test result for this
particular example is 2,0 dB mismatch (explanation later).

» The maximum acceleration, taken at the point of the maximum sound level is even higher

compared to app-ggy
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Analysis Strategy

> All speed data for 2"d and 3" gear in the database have been analysis.

Vehicle Key Data

Gear 2 - Speed Vaa

Gear 2 - Speed Vpp

Gear 2 - Speed Vbb

Datei ‘ VEZ:EIB P | PMR ‘ 5 | Lveh | Nwoti ‘ Gear i | Lwot_i ‘ L_urban ‘ 1 | 2 ‘ 3 | 4 ‘ 5 | 6 ‘ 7 8 ‘ 9 | 10 ‘ | 1 ‘ 2 ‘ 3 ‘ 4 ‘ 5 | 6 ‘ 7 | 8 ‘ 9 | 10 ‘ | 1 ‘ 2 | 3 ‘ 4 | 5 ‘ 6 ‘ 7 ‘ 8 ‘ 9 | 10 ‘
1-483 o048 184 106,7 6300 4 2773 E] 74,4 70 25,5 29,2 33,5 350 401 43,2 483 553 514 67,7 36,7 39,7 43,3 442 489 517 551 630 67,8 736 52,8 54,7 57,2 57,4 614 63,7 67,3 73,0 77,1 821
1-438 0049 184 112,1 6200 4 2250 4 72,5 72 38,5 297 43,1 543 230 266 494 420 52,2 62,2 37,1 338 61,0 55,1 63,0 719 51,2 49,2
1-50 0050 125 77,5 5000 4 2150 4 70,2 70 27,0 29,2 355 389 437 467 50,7 545 554 614 33,5 410 458 486 52,3 545 57,5 62,0 652 670 52,4 535 57,2 55,3 62,8 64,3 662 70,3 72,6 742
1-50a 0050 125 775 6000 4 3304 3 73,6 70 27,0 29,2 355 389 43,7 46,7 50,7 545 554 614 395 410 458 486 52,3 545 575 620 652 67,0 524 53,6 573 593 62,8 643 668 703 726 742
1-81 0051 40 40,0 4000 3 2228 3 68,3 e8 20,2 20,3 25,3 30,1 38,7 395 485 4950 583 559 30,0 30,2 38,0 388 45,7 465 539 546 62,3 63,7 42,2 425 481 490 54,0 545 556 604 655 678
1-52 0052 128 63,4 4000 5 2211 3 71,8 71 20,6/20,7 29 29,7 38,8 388 48,7 45,3 56,3 58,7 31,2 205 38,3 388 46,1 46,1 543 542 60,0 62,6 48,1 47,7 529 53,4 584 583 63,7 63,6 67,5 70,2
1-83 0053 155 20,5 6000 s 2632 3 73,0 71 15,0 20,2 30,3 311 35,1 39,2 484 496 55,1 60,5 31,5 329 40,2 41,0 47,3 474 558 573 653 66,7 45,7 45,7 52,3 53,2 58,6 586 652 668 73,5 750
1-54 0054 128 95,4 5000 4 2788 E] 71,3 70 22,6 20,2 29,2 30,2 35,0 39,4 47,0 498 492 586 32,4 302 37,1 388 455 465 52,1 550 53,7 625 473 46,4 518 52,5 57,4 588 62,7 655 633 719
1-54a 0094 128 1010 6000 4 2788 3 718 70 20,8 226 25,2 30,2 350 394 470 452 458 586 30,8 32,4 37,1 388 455 469 52,1 537 550 625 46,4 47,3 518 525 574 588 62,7 639 €55 719
1-55 1013 20 51,4 5000 s 2050 4 70,5 70 27,7 32,5 352 386 42,0 47,4 503 556 583 633 33,0 42,4 444 469 457 542 555 511 633 676 50,7 53,3 55,0 57,0 58,9 62,7 64,5 681 70,5 7338
2-01 0001 40 45,2 4000 3 2182 3 71,8 71 19,8/ 20,3 283 286 38,0 35,0 48,2 483 57,0 58,2 314 314 381 381 46,1 469 543 543 615 625 418 418 4659 469 52,6 53,3 53,1 550 64,5 657
2-02 0002 150 98,8 5000 s 2718 3 71,3 71 26,7 36,2 43,0 556 36,5 444 528 622 50,7 57,6 64,1 7159
2-03 ooo3 150 58,8 5000 5 2723 E] 70,3 70 27,0 36,6 452 57,1 36,1 44,4 53,1 646 432 573 642 735
2-04 0004 80 45,8 5500 & 3601 3 76,3 75 17,0/27,7 36,0 46,7 28,2 36,1 42,3 513 38,8 448 459 57,2
2-05 0005 20 59,2 5200 4 3355 3 72,2 72 24,6 35,9 23,6 364 414 458

Vehicle Key Data ‘ Gear 3 - Speed Vaa ‘ ‘ Gear 3 - Speed Vpp ‘ ‘ Gear 3 - Speed Vbb ‘
Datei ‘ Vsh:‘a P PMR ‘ s ‘ Lveh | Nwoti ‘ Gear i | Lwot_i ‘ L_urban ‘ 1 ‘ 2 ‘ 3 ‘ 4 ‘ 5 ‘ 6 | 7 8 | 9 | 10 ‘ ‘ 1 ‘ 2 ‘ 3 ‘ 4 ‘ 5 | 6 | 7 | 8 | 9 | 10 ‘ ‘ 1 ‘ 2 ‘ 3 ‘ 4 ‘ 5 | 6 | 7 | 8 | 9 ‘ 10 ‘

ode

1-48a o048 184 106,7 6300 4 2773 3 74,4 70 28,1 35,0 42,2 50,0 54,4 56,6 57,7 606 650 686 35,7 42,2 453 56,1 60,0 61,8 629 656 69,7 730 46,7 52,3 554 64,7 68,0 694 703 727 766 73,2
1-43 0048 184 1121 6200 4 2250 4 72,5 72 345 275 20,1 520 44,7 704 625 473 559 425 37,1 31,0 583 52,1 75,1 67,3 540 61,7 53,2 483 434 66,2 61,2 812 748 625 69,1
1-50 00s0 125 775 5000 4 2150 4 70,3 70 27,8 36,0 416 454 50,1 548 59,1 652 715 354 430 481 513 555 595 62,7 687 748 45,1 515 564 53,1 62,6 659 684 742 736
1-50a 0050 125 775 6000 4 3304 3 73,6 70 27,8 360 416 454 50,1 548 55,1 652 715 35,4 430 481 513 555 595 62,7 687 748 46,1 515 56,4 53,1 62,6 655 684 742 796
1-51 0051 40 400 4000 3 2228 3 69,3 68 29,8 299 386 386 488 495 580 587 675 713 34,2 343 426 425 52,1 52,7 611 615 69,8 731 40,4 404 485 453 57,3 57,8 65,7 658 736 763
1-52 0052 125 684 4000 5 2211 3 71,8 71 30,0 30,8 35,8 40,0 47,9 488 58,1 58,1 586 68,2 345 3495 43,7 438 518 530 613 612 615 712 43,2 440 52,9 532 559 60,8 678 67,8 68,1 76,3
1-53 0053 155 50,5 6000 s 2632 3 73,0 71 29,6 30,7 38,8 40,3 48,7 510 581 582 684 70,3 36,1 37,1 446 457 534 557 620 624 71,7 742 450 45,7 52,3 531 58,8 62,2 676 683 77,2 792
1-54 0054 128 854 6000 4 2788 3 71,9 70 29,83 30,3 35,7 35,8 50,0 50,6 585 60,0 69,2 70,1 35,6 36,0 439 448 54,1 545 617 634 72,1 726 450 453 53,0 54,1 629 62,4 €87 708 784 784
1-54a 0054 128 101,0 6000 4 2788 3 71,9 70 29,3 30,3 35,7 338 50,0 50,6 585 60,0 69,2 70,1 356 360 439 448 541 545 617 634 721 726 450 453 53,0 541 629 624 687 708 784 784
1-55 1013 S0 61,4 5000 = 2050 4 70,5 70 28,3 32,3 384 445 481 53,2 579 635 678 35,0 35,0 445 50,1 53,0 574 615 673 71,1 448 478 52,1 569 555 630 67,2 721 75,7
2-01 0001 40 452 4000 3 2182 3 71,8 71 30,6 35,6 48,1 589 689 769 886 35,7 440 51,7 62,7 715 79,7 83,7 41,7 451 56,0 65,8 746 815 916
2-02 0002 150 988 5000 ] 2718 3 71,3 7l 345 453 56,3 665 42,0 456 539 70,3 433 564 669 77,0
2-03 0003 150 98,8 5000 5 2729 3 70,9 70 36,2 48,2 57,0 644 41,4 53,3 60,8 678 486 605 67,6 743
2-04 0004 80 438 5500 6 3601 3 78,3 7s 35,5 481 542 51,1 40,6 515 576 B39 46,4 56,2 61,8 67,4
205 0005 80 59,3 5800 a4 3355 3 72.2 72 443 54,3 62,6 69,7 74,2 82,6 46,5 56,0 63,2 70,4 74,5 832 51,6 60,3 66,5 72,0 76,0 83,1
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Analysis Strategy

» For each vehicle the accelerations aa_gg), 3aa-pp) 2Nd &pp_gg) Were calculated by
using the speeds Vv,,, Vpp and vgg, together with the vehicle length.

» For some vehicle the speed v, was not available. These data were skipped.

—
Vehicle Key Data Gear 2 - Acceleration AA-BB | Gear 2 - Acceleration AA-PP | ‘ Gear 2 - Acceleration PP-BB

Datei ‘ Vs::: P ‘ PMR ‘ s Lveh Nwoti | Geari ‘ Lwot_i | L_urban 1 | 2 | 3| a | 5 ‘ 6 | 7 ‘ 8 ‘ 9 ‘ 10 | | 1 | 2 ‘ 3| a ‘ 5 ‘ 6 |7 | 8 | 9 | 10 | ‘ 1 ‘ 2 ‘ 3 | a ‘ 5 | 6 | 7 | 8 ‘ 9 ‘ 10 ‘
2-06 0006 80 52,6 4000 4 4105 100 75,1 74 28 22 19 17 16 17 13 10 10 30 14 05 07 05 07 06 04 06 28 27 26 25 23 23 18 14 13

2-07 ooc7 50 78,3 6500 4 3005 3 71,8 71 2121222424 24 24 23 25 22 23 23 27 283 28 28 26 30 21 19 21 21 20 21 21 21 21

3-01 0001 51 26,6 4600 5 2527 3 72,1 72 1314 14 14 12 12 11 12 11 11 16 17 17 16 16 13 13 14 13 12 11 12 1,2 12 10 12 09 10 09

3-01c 0001 sl 36,6 4600 s 4231 2 78,3 72 13 14 14 14 12 12 11 12 11 11 16 17 17 16 156 13 13 14 13 12 11 12 12 12 10 12 05 10 098

3-02 0002 110 52,2 3800 6 1569 4 74,0 73 0% 12 15 18 17 16 15 16 15 14 10 13 14 22 24 20 1% 20 22 17 08 12 15 15 13 13 13 14 11

3-02¢ 0002 110 522 3800 5 2511 2 77,8 74 0 12 15 18 17 16 15 16 15 14 1013 14 22 24 20 19|20 22 17 08 12 15 15 13 13 13 14 11

3-03 0003 70 473 5000 4 3432 2 69,2 68 20 1,7 15 13 03 03 11 12 10 12 21 1% 15 11 04 08 13 13 14 16 15 15 14 14 12 10 10 10 08

3-04 0004 8l 65,1 6000 s 2634 3 73,4 73 18 18 18 18 18 17 18 20 20 19 19 20 20 21 21 20 21 23 23 23 18 17 18 16 17 15 16 17 17

3-04c 0004 8l 65,1 6000 s 4030 2 835 75 18 18 18 /18 18 17 18 20 20 19 19/20 20 21 21 20 21 23 23 23 18 17 16 16 17 15 16 17 17

3-05 0005 92 59,4 6000 5 2676 3 71,8 72 16 15 16 17 17 17 18 19 18 18 16 16 18 15 19 20 20 22 21 21 15 15 15 15 15 15 16 16 16

95-02 0002 81 625 4150 4 3641 2 74,3 71 23 24 23 24 17 18 18 17 17 18 17 18 16 18 06 08 08 07 07 06 27 27 27 28 26 25 25 25 25
99-03 0003 55 s16 4000 4 2294 3 59,2 69 21 23 22 24 23 23 23 23 22 121 12 16 14 16 14 15 15 16 14 14 27 29 28 25 29 29 235 238 27
95-04 0004 43 438 5600 4 4407 2 70,7 69 14 14 14 13 14 14 13 13 14 13 i1 11 10 05 10 12 08 059 11 09 16 16 16 16 17 16 17 16 16

959-05 0005 96 62,1 3800 5 2188 3 70,2 69 272727 22|24 26 2425 26 26 16 16 16 15 14 15 14 14 17 18 34 34 34 26 31 31 31 33 32 3

» Itis important to keep in mind, these accelerations address different engine speed
area.

» Some acceleration refer to low speeds, others to higher speed.

» Consequently there is always a minimum variation, born by the fact, that the
torque build-up speed is different from run-to-run.
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ASEP Database 2007 + Extension 2016 —- GEAR 2

Analysis GEAR 2 Acceleration Ratid (PP-BB)/(AA-BB)) Scatterdiagram

1,90 New
1,80 OICA
1,70 Data
1:60 2017

T
} it o,
bl |

Acceleration Ratio
L R W m @
o o o o o
s cx—
—_——
——
—
e —
==
_O_E ——
Qfg_—
_—a—
P
_O_
o ——0
==
—_——
—b;__o_

7
| fﬁ*w%%’

1 6 11 16 21 26 31 36 41 46 51 56 61 66 71 76 81 86 91 96 101 106 111 116 121 126 131 136 141 146 151 156 161 166 171 176 181

Dataset Number

Page 6 February 2017



Y

OICAWR s |INTERNATIONAL ORGANIZATION OF MOTOR VEHICLE MANUFACTURERS

."V_’
\\V):«v//

ASEP Database 2007 + Extension 2016 —- GEAR 3

Analysis GEAR 3 Acceleration Ratid (PP-BB)/(AA-BB)) Scatterdiagram
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Datei Code P PMR 5 Lveh | Nwoti | Gear 1 | Lwot_i |L_urba 1 2 3 4 1 2 3 4 1 2 3 4
Ex 09 0037 93 69,2 5730 4,23 2841 3 70,3 70 20,0 25,1 29,6\ 35,2 26,0 30,6 34,7\34.,5 34 384 41,7\45,0
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ASEP Database 2007 + Extension 2016 —- GEAR 2

Analysis GEAR 3 Acceleration Rati€ (PP-BB)/(AA-PP)) Scatterdiagram
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ASEP Database 2007 + Extension 2016 —- GEAR 3

Analysis GEAR 3 Acceleration Rati€ (PP-BB)/(AA-PP)) Scatterdiagram
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Uncertainty Estimation for Un-Stable Acceleration

» The acceleration ratios between a(PP-BB)/(AA-PP)) show too big scatter and are not
suitable for a stable acceleration definition. A potential mal-measurement is
exponentially rated.

» The acceleration ratio between app_gg) / aan-gg) IS Much more stable.

» Impact on Slope-Assessment:

» For the slope assessment, the variation in acceleration does not play a role.

» Impact on L,,,,,~Assessment:
» The calculated/reported acceleration is part of Pseudo-L ., calculation.

3 Calculate the particularpartial power factor kp:
Kp_asep = 1= @ymsa

4 Calculate the Pseudo rhan:

PL_urban = Lwot_asep @ Lwot_asep = Lers_rep)

Page 10 February 2017




P

°|CAF;@ INTERNATIONAL ORGANIZATION OF MOTOR VEHICLE MANUFACTURERS
XX

Uncertainty Assessment - Variation of the Acceleration

» The influence on the test result is
higher, if the acceleration is closer to
Aypan- 1he impactis 1,0 dB to 4,5 dB on
the test result.

Sound Level Variation in dB()

3 » This is the typical area for gear 2
of vehicles with lower PMR and
higher gears for all vehicles

= Ratio app.ggy/aaase) = 1.2 _ _
' Extreme high accelerations (a,o; asgp >

3 m/s?) are less affected by the

. variation of the acceleration. The

impact is 0,5 dB to 1,5 dB on the test

result

Sound Level Variation in dB(4)

[y

A Ratio a(pp. BB)/a(AA sg) = 1,3 » This is the typical area for gear 2
‘ ' and sometime gear 3 of vehicles
with high PMR.

Sound Level Variation in dB(A)

: - = » For a better precision, the ratio should
vvvvvvvvvv | be lower.
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Review Database 2007+ Ext. 2016 — Statistics

Statistical Distribution of the Acceleration Ratios
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Proposal

» OICA suggests to adopt the following proposal:

"2.26. Stable acceleration

2.26.1. "Stable acceleration" is given when the acceleration
ratio app-ggy/daa-ppy IS lOwer than 1,2.”

» This proposal makes the trade-off between accuracy and frequency of application.

» Alternatively, it could be considered, to calculate in general the acceleration
from the second half of the test track for all ASEP measurements.

» Itis more accurate to determine the instantaneous acceleration at the point where the
maximum sound level occurs.

» However, latter suggestion will need more consideration on mandatory test equipment.
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