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Review of updated acceleration curves for ISO 362-2
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Review of updated acceleration curves for ISO 362-2
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Technical data of the Motorcycles

project 1 1 1 1 2 2 2 2 3 3 3 3 3 3
vehicle 1 2 3 4 1 2 3 4 1 2 3 4 6 7
Snat g;‘iac'ty 1085 1338 749 | 652 | 600 | 650 | 1085 | 1471|1157 | 929 | 1190 600 1449 | 992
rated E\C/’V""e”” 66 | 35 72 | 36 | 72 | 25 | 66 | 47 | 72 | 108 | 72 | 86 @ 47 | 64
number of gears | 5 5 6 5 6 5 5 5 6 6 5 6 5 5
kerb mass in kg | 239 | 280 | 205 | 200 | 207 | 180 | 243 | 310 | 234 | 196 | 225 | 182 @ 305 | 200
POWerto mass |, ./ g5 257.1 130.9| 255.3 | 98.0 | 207.5 122.1| 233.0 398.5  240.0 334.6 123.7|232.7
ratio in kW/t
maximum vehicle| o | 1 4e | 500 | 155 | 248 | 140 | 205 | 175 | 220 | 278 | 190 @ 260 | 170 | 230
speed in km/h
rated speedin | 7250 5000 11500 6250 | 12000 6000| 7250 | 4700 | 8500 | 11000| 7000 | 13000, 5450 | 7750
'd"”?nisr'?_eled "M 11100 |1000| 1200 | 1100 | 1000 | 850 | 900 | 800 | 1200 | 1200 | 1200 1200 900 | 1200
niv gear 2 732 57.0 83.0 700 | 940 | 86.7| 683  57.2 | 650/ 645 695 1015 58.0 73.4
n/v gear 3 485 | 405 66.8  52.4 | 75.3 | 659 50.3 | 46.2 | 495 535 558 800 41.0| 55.0
niv gear 4 39.6 | 31.7| 57.5 41.6 | 625 | 53.2| 40.8 | 34.7 46.8 452 68.0 32.0 44.0
niv gear 5 339 258 51.0 352 | 53.9 | 43.3| 33.7  26.2 394 602 26.0/ 38.0
—
Table 1
IFM, Institute for Vehicle Technology and Mobility ab € TUVNORD
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Review of updated acceleration curves for ISO 362-2

project 1 1 1 1 2 2 2 2 3 3 3 3 3 3
vehicle 1 2 3 4 1 2 3 4 1 2 3 4 6 7
p‘r’;"t’iir it: ;‘“Vj‘/‘:'s 2102 | 986 | 257.1 | 130.9 | 255.3 | 98.0 | 207.5 | 122.1 | 233.0 | 3985 | 240.0 | 334.6 | 1237 | 2327 ‘
ain m/s?, gear 2| 4.87 | 329 | 230 | 389 | 370 | 390 | 510 | 260 | 507 | 492 | 577 | 520 | 38L | 580
ainm/s?, gear 3| 3.39 | 220 | 220 274 | 252 | 250 | 340 @ 209 | 324 | 393 | 430 | 367 | 263 | 4.24
ain m/s?, gear 4| 2.62 | 160 | 200 | 186 | 140 | 1.93 | 251 | 148 | 230 | 2.05 | 330 | 245 | 2.00 | 3.02
ain m/s? gear 5 1.61 2.80 2.07
a urbaninm/s? | 18 | 14 | 18 | 15 | 18 | 14 | 17 | 15 | 18 | 20 18 20 | 15 | 18
a wot_refinm/sz| 2.8 2.1 3.0 2.4 3.0 2.1 2.8 2.3 2.9 3.3 2.9 3.2 2.3 2.9
a—WOt—r:z;m'” M 251 | 192 | 267 | 214 | 266 | 192 | 250 | 209 | 259 | 301 | 262 | 287 210 | 259
a—WOt—r:]e/;—zmaX M 307 | 235 | 326 262 | 326 | 235 | 306 255 | 317 | 3.68 | 320 | 351 | 257 | 3.17
gear | 4 3 2 3 2 4 4 3 3 3 5 3 3 4
gear i+1 4 3 4 4 4 4
project 1 1 1 1 2 2 2 2 3 3 3 3 3 3
vehicle 1 2 3 4 1 2 3 4 1 2 3 4 6 7
p‘:;"t’iir itr? linV\?/iS 2102 | 986 | 257.1 | 130.9 | 2553 | 98.0 | 2075 | 122.1 | 233.0 3985 | 240.0 | 334.6 | 123.7 | 232.7
ainmis2, gear 2 | 487 | 329 | 230 | 389 | 370 | 390 | 510 | 260 | 507 | 492 | 577 | 520 | 381 | 580
ain m/s?, gear 3| 339 | 220 | 220 | 274 | 252 | 250 | 3.40 | 2.09 | 324 | 393 | 430 | 3.67 | 2.63 | 4.24
ain m/s?, gear 4| 2.62 | 160 | 2.00 | 1.86 | 140 | 1.93 | 251 | 148 | 230 | 205 | 330 | 245 | 2.00 | 3.02
ainm/s2 gear 5 1.61 2.80 2.07
a_urbaninm/s? | 1.8 14 | 18 15 | 18 14 | 17 15 | 18 | 20 18 | 20 | 15 | 18
a_wot refinm/s2, 36 | 25 | 39 | 29 | 39 | 25 | 36 | 28 | 37 45 | 38 | 42 | 28 | 37
a—WOt—nrq‘/e;;m'” N30 2.2 3.5 2.6 3.5 2.2 3.2 2.5 34 | 40 34 | 38 25 | 33
a—WOt—r:]e/‘;—zmax M 39 | 27 | 43 | 32 | 42 | 27 | 39 | 31 | 41 | 49 | 41 | 47 | 31 | 41
gear | 3 3 2 3 2 3 3 2 2 2 3 2 3 3
gear i+1 3 3 4 3 4 N
Table 2
IFM, Institute for Vehicle Technology and Mobility TUVNORD
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SO 362-2 Test results old

IFM, |

B

project 1 1 1 1 2 2 2 2 3 3 3 3 3 3
vehicle 1 2 3 4 1 2 3 4 1 2 3 4 6 7
n norm PP i | 14.3% @ 25.6% | 28.6% | 29.5% | 33.7% | 35.2% | 18.0% | 38.7% | 17.5% | 15.1% | 13.3% | 23.7% | 25.3% | 15.3%
n_norm PP i+1 19.0% | 25.1% 11.0% | 11.6% 18.6% | 15.4%
v(Lmax)_iinkm/| 533 | 528 | 529 | 534 | 546 | 524 | 532 | 526 | 540 549 | 535 | 545 | 533 | 538
v(Lmax)_i+1in 524 | 532 529 | 52.6 53.1 | 525
km/h
n_norm_j at Lmax| 16.4% | 28.4% | 31.0% | 33.0% | 37.6% | 37.7% | 20.0% | 41.8% | 20.2% | 17.7% | 15.7% | 26.8% | 28.2% | 17.8%
v AA iinkm/h | 427 | 439 | 436 | 423 | 393 | 447 | 430 | 443 | 407 | 385 | 500 | 39.4 | 426 | 41.4
v_AA i+1in km/h 449 | 430 436 | 444 432 | 445
n_norm_I+1 at 20.9% | 27.3% 12.5% | 12.9% 20.4% | 17.2%
Lmax
n_norm,
weighted _1SO 362| 16.4% | 28.4% | 31.0% | 28.1% | 31.1% | 37.7% | 20.0% | 41.8% | 17.3% | 16.2% | 15.7% | 24.3% | 23.0% | 17.8%
2 old
n_norm_max,
| 3L.7% | 45.8% | 28.7% | 39.9% | 28.8% | 46.0%  31.9% | 413% | 30.1%  23.2% | 29.7% | 25.2% | 41.0% | 30.1%
deltan norm | -15.3% | -17.4% | 2.3% | -11.8% | 2.3% | -8.3% | -11.9% | 0.5% | -12.8% | -7.0% | -14.0% | -0.9% | -18.0% | -12.3%
Lmax_iin dB(A) | 70.7 | 739 | 80.0 | 767 | 765 | 761 | 715 | 769 | 773 | 798 | 748 | 781 | 792 | 788
Lmax_i+1lin
A 744 | 738 75.7 | 786 76.6 | 77.2
ki 100.0% | 100.0% | 100.0% | 59.5% | 37.3% | 100.0% 100.0% | 100.0% | 61.8% | 68.9% | 100.0% | 61.0% | 53.0% | 100.0%
Ki+1 40.5% | 62.7% 38.2% | 31.1% 39.0% | 47.0%
Lwot_rep in dB(A)| 70.7 | 739 | 800 | 758 | 748 | 761 | 715 | 769 | 767 794 | 748 | 775 | 783 | 788
Lcst iindB(A) | 615 | 686 | 726 | 717 | 696 | 62.8 | 626 | 67.0 | 676 | 688 | 624 | 69.7 | 730 | 67.2
Lcst i+1in dB(A) 69.1 | 66.9 65.2 | 67.6 680 | 711
Lest_repindB(A)| 615 | 686 | 726 | 707 | 67.9 | 62.8 | 626 | 67.0 | 66.7 | 684 | 624 | 69.0 | 721 | 67.2
kp 33.0% | 35.7% | 19.9% | 35.3% | 37.9% | 26.9% | 30.4% | 27.8% | 37.6% A 39.1% | 35.3% | 38.6% | 35.1% | 40.5%
Lurban in dB(A) | 67.7 | 72.0 | 786 | 740 | 722 | 725 | 688 | 742 | 729 | 751 | 704 | 742 | 761 | 74.1
,Old“ means 1. acceleration curve, |
) . Table 3a
,hew“ means latest acceleration curve TUVINORD
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project 1 1 1 1 2 2 2 2 3 3 3 3 3 3
vehicle 1 2 3 4 1 2 3 4 1 2 3 4 6 7
n_norm_PP_i | 21.6% | 25.6% | 28.6% | 29.5% | 33.7% | 47.5% | 25.4% | 52.8% | 28.1% | 20.7% | 27.4% | 32.8% | 25.3% | 23.7%
n_norm_PP_i+1 17.5% | 15.1% | 18.3% | 23.7% 15.3%
v(Lmax)_iinkm/h| 542 | 528 | 529 | 534 | 546 | 531 | 542 | 533 | 562 | 560 | 553 | 563 | 53.3 | 55.2
v(Lmax)_i+1in 540 | 549 | 541 | 545 53.8

km/h
n_norm_i at Lmax| 24.9% | 28.4% | 31.0% | 33.0% | 37.6% | 51.50% | 28.7% | 57.6% | 33.6% | 24.6% | 32.5% | 38.3% | 28.2% | 28.0%
Vv AA_iinkm/h | 403 | 439 | 436 | 423 | 393 430 | 402 | 427 | 344 | 350 | 372 | 339 | 426 | 37.4
v_AA_i+1in km/h 407 | 385 | 406 | 394 41.4
n_norm_i+1 at 20.2% | 17.7% | 21.5% | 26.8% 17.8%
Lmax
n_norm,
weighted SO 362/ 24.9% | 28.4% | 31.0% | 33.0% | 37.6% | 51.5% | 28.7% | 57.6% | 23.7% | 21.7% | 26.6% | 31.1% | 28.2% | 23.7%
2 new
n norm max,
3179 | 45.8% | 28.7% | 39.9% | 28.8% | 46.0% | 319% | 41.3% | 30.1% | 23.2% | 20.7% | 25.2% | 41.0% | 30.1%
deltan_norm | -6.8% | -17.4% | 2.3% | -6.9% | 8.8% | 56% | -3.1% | 16.3% | -6.4% | -1.5% | -3.1% | 5.9% | -12.8% | -6.4%
Lmax_iin dB(A) | 728 | 739 | 800 | 76.7 | 765 | 780 | 73.7 | 790 | 80.0 | 816 | 77.7 | 810 | 792 | 80.4
Lmax_i+1in
S5 773 | 798 | 758 | 781 78.8
Ki 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 26.4% | 57.5% | 46.6% | 37.7% | 100.0% | 57.5%
Ki+1 73.6% | 42.5% | 53.4% | 62.3% 42.5%
Lwot_rep indB(A) 728 | 739 | 800 | 767 | 765 | 780 | 73.7 | 790 | 780 | 809 | 767 | 792 | 792 | 79.7
Lcst iindB(A) | 644 | 686 | 726 | 717 | 696 | 667 | 649 | 713 | 712 | 70.7 | 67.4 | 72.7 | 730 | 69.4
Lest_i+1in dB(A) 676 | 688 | 642 | 69.7 67.2
Lest rep in dB(A)| 644 | 686 | 72.6 | 717 | 69.6 @ 667 | 649 | 713 | 685 | 69.9 | 657 | 70.8 | 73.0 | 68.4
Kp 48.3% | 35.7% | 10.9% | 43.8% | 50.3% | 43.6% | 48.6% | 41.9% | 51.7% | 54.7% | 51.9% | 53.8% | 42.4% | 51.7%
Lurban in dB(A) | 687 | 720 | 786 | 745 | 731 | 731 | 694 | 758 | 731 | 748 | 710 | 747 | 766 | 739
,Old" means 1. acceleration curve, Table 3b
_new* means latest acceleration curve TUVNORD
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ISO 362-2 Test results comparison
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ISO 362-2 Test results comparison
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Measurement method for rural driving behaviour

* Atthe 41t GRB meeting in February 2005 Germany presented an informal
paper that showed that the driving behaviour on rural roads is characterized
by significantly higher engine speeds compared to the driving behaviour on
urban roads.

* Figure 3 shows aregression curve for average top engine speeds during
acceleration phases at the boundaries of urban to rural roads (starting at
speeds below 50 km/h and ending at speeds between 70 km/h and 100 km/h).

®* This curve is based on the European part of the WMTC database.

* |t was proposed to base a measurement method that represents rural driving
behaviour on the ISO 362-200x method for N2 and N3 vehicles. ISO 362-200x
requires atarget engine speeds that must be reached at the end of the test
track (BB’) during a wide open throttle acceleration test. The target engine
speed should be a function of power to mass ratio.

* At the Rome meeting of Informal GRB R41 (April 2005) Germany promised to
deliver a more specific proposal for such measurement method.

® This proposal is presented in this informal paper.

IFM, Institute for Vehicle Technology and Mobility 'WNORD
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In-use engine speeds and ISO 362 test speeds
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In-use engine speeds and ISO 362 test speeds
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Measurement method for rural driving behaviour

* At present the proposal is based on the regression curve in figure 3, because
It was not possible —due to lack of time —to reanalyse the whole WMTC
database with respect to rural driving behaviour.

* When this will be finalised the regression curve needs to be updated
adequately.

®* Since the top speed normally creates the highest noise emission, the
regression curve should represent the actual engine speed where the
maximum noise level (Lmax) appeares. Normally, Lmax occurs somewhere
between the microphone cross section (PP’) and the end of the test track
(BB’).

* RWTUEV has a database of 14 motorcycles with a series of pass-by
measurement results that allows to calculate Lmax for wide open throttle
accelerations and an engine speed corresponding to the “rural” regression
curve of figure 1.

* The technical datais shown in table 1.

IFM, Institute for Vehicle Technology and Mobility 'WNORD
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Measurement method for rural driving behaviour

* For these 14 vehicles the corresponding engine speeds at AA’, PP’ and BB’
were calculated on the basis of measured acceleration values in 2. gear. In
order to simplify the calculation it was assumed that the maximum noise level
occurs 5 m after PP’.

* The 2. gear was chosen in order to keep the vehicle speeds driveable for test
tracks.

* The calculated vehicle and normalised engine speeds at AA’, PP’, BB’ and the
calculated Lmax values are shown in table 4.

* Figure 2shows n_norm_AA,n_norm_PP and n_norm_BB as functions of the
power to mass ratio.

* The regression functions for n_norm_BB can be used as requirement for the
test conditions to determine Lwot_rural.

IFM, Institute for Vehicle Technology and Mobility 'WNORD
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Proposal for a method to determine L_rural
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Proposal for a method to determine L_rural
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Proposal for a method to determine L_rural
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Proposal for a method to determine L_rural

project 1 1 1 1 2 2 2 2 3 3 3 3 3 3
vehicle 1 2 3 4 1 2 3 4 1 2 3 4 6 7
gear 2 2 2 2 2 2 2 2 2 2 2 2 2 2
n_norm_max,
rural =n_norm at | 56.3% | 66.5% | 52.4% | 63.4% | 52.6% | 66.6% | 56.5% | 64.2% | 54.4% | 42.4% | 53.8% | 46.7% | 64.1% | 54.4%
Lmax
v(Lmax)inkm/h | 623 | 642 | 795 | 623 | 721 | 494 | 657 | 57.8 | 795 | 830 | 622 | 661 | 658 | 64.9
VPP in km/h 569 | 604 | 772 | 581 | 686 | 444 | 605 | 547 | 753 | 791 | 558 | 61.0 | 619 | 58.8
v AAinkm/h | 441 | 51.9 | 724 | 487 | 610 | 322 | 487 | 479 | 662 | 707 | 401 | 492 | 53.4 | 442
v BBinkmh | 692 | 693 | 827 | 678 | 768 | 557 | 723 | 619 | 851 | 883 | 702 | 727 | 709 | 726
n_norm PP | 49.8% | 61.0% | 50.6% | 57.7% | 49.6% | 58.2% | 51.0% @ 59.6% | 50.6% | 39.8% | 46.2% | 42.3% | 59.1% | 47.6%
n_norm AA | 34.6% | 48.9% | 46.7% | 44.8% | 43.1% | 37.7% | 38.2% | 49.6% | 42.5% | 34.3% | 27.4% | 32.2% | 48.2% | 31.2%
n norm BB | 64.5% | 73.7% | 55.0% @ 70.8% | 56.6% | 77.2% | 63.7% | 70.3% | 59.3% | 45.9% | 63.5% | 52.4% | 70.6% | 63.1%
Lwoégr(tx)a' N | 02 | 826 | 835 | 825 | 805 | 801 | 808 | 79.9 | 842 863 | 813 | 830 | 857 | 847
Table 4a, n_norm = 0.8731e-0.0016*pmr
project 1 1 1 1 2 2 2 2 3 3 3 3 3 3
vehicle 1 2 3 4 1 2 3 4 1 2 3 4 6 7
gear 2 2 2 2 2 2 2 2 2 2 2 2 2 2
n_norm_max,
rural =n_norm at | 51.5% | 65.7% | 48.2% | 59.9% | 48.3% | 65.8% | 51.7% | 61.3% | 49.8% | 41.9% | 49.3% | 44.3% | 61.0% | 49.8%
Lmax
v(Lmax)inkm/h | 583 | 636 | 743 | 59.8 | 67.2 | 489 | 612 | 558 | 744 | 822 | 584 | 633 | 634 | 608
VPP in km/h 526 | 602 | 723 | 554 | 635 | 434 | 555 | 527 | 69.8 | 782 | 516 | 57.7 | 59.4 | 54.2
v AAinkm/h | 387 | 526 | 680 | 454 | 554 | 296 | 420 | 459 | 59.6 | 69.6 | 342 | 446 | 504 | 37.9
v BBinkmh | 655 | 682 | 771 | 655 | 721 | 558 | 684 | 599 | 804 | 875 | 669 | 705 | 687 | 69.0
n_norm PP | 44.7% | 60.8% | 46.6% | 54.0% | 45.2% | 56.6% | 45.6% @ 56.8% | 45.7% | 39.2% | 41.2% | 39.5% | 55.9% | 42.5%
n_norm AA | 28.2% | 50.0% | 43.1% | 40.4% | 38.3% | 33.3% | 31.0% | 46.7% | 36.7% | 33.6% | 20.3% | 28.2% | 44.5% | 24.2%
n norm BB | 60.1% | 72.2% | 50.5% | 67.7% | 52.5% | 77.3% | 59.5% | 67.4% | 55.1% | 45.4% | 59.5% | 50.4% | 67.8% | 59.0%
LWO(;—Br(LX)a' M | 790 | 824 | 828 | 819 | 794 | 800 | 796 | 795 | 833 | 8.2 | 805 | 824 | 851 | 84.0

IFM, Institute for Vehicle Technology and Mobility
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Proposal for a method to determine L_rural

This results in the following proposal with respect to a method to determine
Lwot_rural:

* The normalised engine speed at BB is defined by the following equation:
" n_norm_BB =0,8731*exp(-0.0016*pmr) old,
" n_norm_BB = 3,4105*pmr-93315 new

" pmris the power to mass ratio index as defined in the new ISO standard (the
value in kW/t without the dimension).

* This engine speed must be reached within a tolerance band of 0,95*n_norm_BB
and 1,05*n_norm_BB (+/- 5%).

* The engine speed at BB is calculated by:
" n_ BB’ =n_norm_BB'*(s —n_idle) + n_idle,

where s is the engine speed where the engine develops its maximum power
and n_idle is idling speed

* Thetest has to be performed in 2. gear.
* The test results of 4 valid runs shall be averaged for each side of the vehicle.
e |Lwot rural is the maximum of these averages.
——
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Proposal for a method to determine Lwot_rural

* |t must be pointed out that the equations mentioned in this presentation
need to be confirmed or modified by applying this method to a
representative motorcycle sample including also less powerful vehicles.

* The intention of this paper is to outline the concept and the design of the
method.

.J-\\
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