SO track and temperature
correction

EVALUATION OF METHOD B
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Agenda




1. Method reminder

Temperature during Type
Approval

REFERENCE DATA (FROM TYPE APPROVAL)

Rolling noise of a tire

(same or different from the
one used for Type Approval)
on Type Approval track

Bper1a 7 'C

Comment: This information is needed for the correlation between the
original type approval condition and the actual test.

/

REFERENCE DATA (FROM TYRE INFORMATION)

Lrr rer 65.5 dB(A)

6REF,T‘{RE 7
Lyg ger corrected to Ogeeya 65.5 dB(a)

Comment:
This information is ma uring type approval and not necessary
i e type approval test. During type approval a different tyre

might have been used.

APPLIED GENERAL DATA

CORRECTION (TEST TRACK & TEMP CORRECTION)

Torque-Effekt Tyre 1 dB(A)

Alcpg (inclusive ALg) -1.6 dB(A)

TEST DATA (SUBJECT TO CORRECTION)

APPLIED CORRECTION (TEST TRACK & TEMPERATURE)

Computation of:
- Rolling noise of the chosen tire

— at the Type Approval

temperature

- Third party test results with
compensation
= Results to compare with the

Data of “Third party test”
performed

/ Type approval

/

Srest 14 C Ltr crs 63.9 dB(A)
Lrr 7esT 63.9 dB(a) Lt crs 57.4 dB(A)
Legs rep 64.8 dB(A) Ltr.crs.corimexs) 65.5 dB(A)
Lwor rep 67.6 dB(A) Les,rer,cor 66.1 dB(A)
VgB,CRS,REP 49.8 km/h L wor 66.7 dB(A)
Vg, WOT,REP 56.4 km/h Lerwor 60.3 dB(A)
Kp rest 0.31 LirwoT,cor(Tex ) 68.3 dB(A)
Lwor,res,cor 68.9 dB(A)
Lurpan test 66.7 dB(A) MAN,TEST,(OR 68.1 dB(A)




2. Renault case 1 — PC M1

Reference test : France ISO 10844:1994

Srer.1a 18.4 °c

Comment: This information is needed for the correlation between
the original type approval condition and the actual test.

REFERENCE DATA (FROM TYRE INFORMATION)

Comment:
This information is made available during type approval and not

dB(A
LTR'REF da A necessary part of discrete type approval test. During type approval a
SREF,TYRE 244 °c different tyre might have been used.
Ligrer COrrected to Sperra 66.628 dB(A)
APPLIED GENERAL DATA CORRECTION (TEST TRACK & TEMP CORRECTION)
Torque-Effekt Tyre 1 dB(A) Alcog (inclusive Alg) -2.928  dB(A)

TEST DATA : Spain I1SO 10844:2011

APPLIED CORRECTION (TEST TRACK & TEMPERATURE)

Bresr 24 c Ltr crs 63.7 dB(A)

Lrg test 63.7 dB(A) Lpr.crs 57.8 dB(A)

bers e N dB(A) L1 cRs cOR(TEX,5) 66.6 dB(A)

Lwor rep 67.0 dB(A) Lers,rep,cor 67.2 dB(A)

VBB,CRS,REP 50.1 km/h Lirwor 66.1 dB(A)

VeB,woT,REP 55.2 km/h Lerwor 59.8 dB(A)

kP'TEST 0.23 Lrrwor,cor(rex,s) 69.0 dB(A)
Lwor,rep,cor 69.5 dB(A)

(Lumsan.rest 66.5 dB(A) Lurean, Test,cor 69.0 dB(A) |

|Ref. measurement : 68.8 dB(A)

Gap to Ref. measurement 0.2 dB(A)

Noise Level (dBA)

Renault M1: 1.5 Diesel

Reference test: France — ISO 10844:1994
Third party test: Spain —1SO 10844:2011
Same vehicle and tire on both tracks

~o-France - 1SO 10844:1994
-e-Spain - 150 10844:2014

Acceleration(m/s2)

— Gap of 0.2 dB(A)




2. Renault case 1 — Remark on temperature correction

- No temperature correction is proposed for the
“test data” (subject to correction)

- Annex 3 and Ltyre tests are supposed to be
done at the same temperature

- When verification tests is performed, Annex 3,
Annex 7 and Ltyre tests may spread over hours.
Temperature may change significantly.

— Request: add temperature correction for
Verification test

Reference test : France ISO 10844:1994

Sreea 184

Comment: This information is needed for the correlation between
the original type approval condition and the actual test.

REFERENCE DATA (FROM TYRE INFORMATION)

Comment:
This information is made available during type approval and not

, dB(A

Lre rer e &) necessary part of discrete type approval test. During type approval a
SREF,TYRE 24.4 c different tyre might have been used.

Lyg rer COrrected to Sger1a 66.628  dB(A)

APPLIED GENERAL DATA

CORRECTION (TEST TRACK & TEMP CORRECTION)

Torque-Effekt Tyre 1 dB(A)

Alog (inclusive ALg) -2.928 dB(A)

TEST DATA : Spain ISO 10844:2011

APPLIED CORRECTION (TEST TRACK & TEMPERATURE)

Breer 24 °C Lir.crs 63.7 dB(A)
L rest 63.7  dB(A) I Lor.crs 57.8  dB(A)
L%P 64.7 dB(A) L1r R, COR(TEX,) 66.6 dB(A)
Lwor,rep 67.0 dB(A) Lers rep,cor 67.2 dB(A)
VBB,CRS,REP 50.1 km/h Lrg wor 66.1 dB(A)
VBB,WOT,REP 55.2 km/h Lerwor 59.8 dB(A)
ke test 0.23 Lir wor,cor(mex8 69.0 dB(A)
Lwor,gep,cor 69.5 dB(A)
Lursan,est 66.5 dB(A) \M}AN,TEST,COR 69.0 dB(A)
|Ref. measurement : 68.8 dB(A)

Gap to Ref. measurement 0.2 dB(A)



2. Renault case 2 —LCV M1 > 2.5t

Reference test: France — 150 10844:1994 Cornrment: This information is needed for the correlation
- - between the ariginal wpe approval condition and the actual .
vz C feat Renault M1>2.5t: 1.6l Diesel
REFERENCE DATA (FROM TYRE INFORMATION] Cornrert Reference test: France — ISO 10844:1994
Thiz inforrnation is rade available during tvpe approval and . .
Lra.ner 64,6 dE(4) not necessary part of discrete bpe approval test. During tupe Th | rd pa rty test S pa N — |SO 10844 : 20 1 1
Bk Tne 16 ‘C approval a different tre might have been used.
Linas corrected to Sy 64528 dB(A) Same vehicle and tire on both tracks
APPLIED GENERAL DATA CORRECTION (TEST TRACK & TEMP CORRECTION)
Torque-Effekt Tyre 1 dBfa) Al ggp (inclusive Alg) -0,718 dB[A]
TEST DATA: Spain — 150 10844:2011 APPLIED CORRECTION (TEST TRACK & TEMPERATURE)
Brest 26,1 T Lyncns 63,8 dBla)
LrnTesT 63,81 dBla) LpTcns 57,9 dBla)
Lens nep 64,8 dB(A) Ln,cas,cORITEX 3) 64,5 dB[A)
LwoTaer 67,9 dB(A) Leps rep.cor 65,4 dB[A)
Viop,CRS REP 50,4 krrth Lot 66,1 dB(A]
VBB WOT REP 55,0 krrih LprwiaT 63,3 dBA)
kp TEST 0,26 L wot.cormos) 66,8 dB(A)
Lot per.cor 68,4 dB[A]
Lupgan Test 67,1 dB(A) ||-une.m TEST.COR 67,6 dB(A) |
|Actua| measurement : 67,4 dB(A) |
Gap to actual measurement 0,2 dB(A)

— Gap of 0.2 dB(A)



3. PSA case 1 -PC M1 (SUV

REFERENCE DATA (FROM TYPE APPROVAL)

Bper,TA 14 c

Comment: This information is needed for the correlation between the
original type approval condition and the actual test.

REFERENCE DATA (FROM TYRE INFORMATION)

Comment:
This information is made available during type approval and not

- dB(A
Le rer 63.9 (&) necessary part of discrete type approval test. During type approval a
SREF,TYRE 14 °c different tyre might have been used.
Ligrer corrected to Sgepa 63.9 dB(A)
APPLIED GENERAL DATA CORRECTION (TEST TRACK & TEMP CORRECTION)
Torque-Effekt Tyre 1 dB(A) ALcgg (inclusive ALg) 1.6 dB(A)

TEST DATA (SUBJECT TO CORRECTION)

APPLIED CORRECTION (TEST TRACK & TEMPERATURE)

Srest 7 °C Ltr,crs 65.5 dB(A)
Lrg TesT 65.5 de(a} Lpr crs 59.1 dB(A}
Lers,rep 66.4 dB{A) LtR cRS COR(TEX3) 63.9 dB(A)
Lwot rep 69.1 dB(A) LcRs,REP,COR 65.1 dB(A)
VBB,CRS,REP 50.0 km/h Lrrwot 68.1 dB(A)
VBE,WOT,REP 55.8 km/h Lerwor 62.3 dB(A)
kp TesT 0.31 Ltr.woT,COR(TEXS) 66.5 dB(a)
Lwor,Rer,coR 67.9 dB(A)
Lunean 1est 68.3  dB(A) | Lyrean test.coR 67.0 dB(A)
|Ref. measurement 66.7 dB(A)
Gap to ref. measurement 0.3 dB(A)

PSA M1: 1.6l Gasoline

Reference test: Germany — ISO 10844

Third party test: France — ISO 10844

Same model and same PWT on both vehicles
Different tires but same size

— Gap of 0.3 dB(A)



3. PSA case 2 —PC M1

REFERENCE DATA (FROM TYPE APPROVAL)

Oper,Ta 15 °c

Comment: This information is needed for the correlation between the
original type approval condition and the actual test.

REFERENCE DATA (FROM TYRE INFORMATION)

Comment:
This information is made available during type approval and not

£ dB(A
Lre er 66.4 (A necessary part of discrete type approval test. During type approval a
5F!EF,T\‘F!E 11 °C different tyre might have been used.
LTR,REF corrected to SREF,TA 66.2 dB(A)
APPLIED GENERAL DATA CORRECTION (TEST TRACK & TEMP CORRECTION)
Torque-Effekt Tyre 1 dB(A) ALog (inclusive ALg) 2.6 dB(A)

TEST DATA (SUBJECT TO CORRECTION)

APPLIED CORRECTION (TEST TRACK & TEMPERATURE)

Srest 8 °C Ltr,crs 68.8 de(a)

LreTesT 68.8 dB(A) Lercrs 59.7 dB(A)

Leps acp 69.3  de(a) E— 662  de(a)

Lwort rer 71.2 dB(A) Lcrs,Rep.cOR 67.0 dB(A)

VEBB,CRS,REP 50.5 km/h Lrrwot 71.4 dB(A)

— 56.5  km/h Lot wor " #NOMBRE! dg(a)

ke TesT 0.30 LR, wWOT,CORTEX3) | cidd de(A)
Lwor.rer.cor #NOMERE! dB(A)

Lurean test 70.6  dB(A) |Lugaan rest.con "#NOMBRE! dB(A) |
|Ref. measurement 68.4 dB(A) |
Gap to ref. measurement NaN dB(A)

PSA M1: 1.2| Gasoline

Reference test: Germany — ISO 10844

Third party test: France — I1SO 10844

Same model and same PWT on both vehicles
Different tires and sizes

— Computation failed because Lig wor > Lwor



3. PSA case 2 — Analysis of the Ltg wor formula

Fitting from R117 method (Without T° Correction)

vBB,WOT DU, NewT‘yre, 215/65R16 : ISlope:30.l)

L
BP, New Tyre, 215/65R16 : Slope=27.2
BP, Used Tyre, 215/60R17 : Slope=29.0 . .
BP, New Tyre, 215/60R17 : Slope=35.1
72 *

LTR,WOT = 33 X lOg( ) + LTRQ

LR )

UBB,CRS
This formula is used to adjust tire rolling noise to

the representative vehicle speed during the

50

40

acceleration test.
30 68 A
- Median at 32.8 for Renault M1 database ///
(~200 vehicles) 20 £ %
- Median at 32.7 for Renault N1 database (~30 //
vehicles) ' II I . /
- Slope range of the PSA example: [27.2 ; 35.1] , 1IN ——— /

S — 62 -

70

N\
O

Tyre Rolling Noise [dB(A)]

=]

R EEEREE:
= Aslope coefficient to 33 is a good hypothesis I - O B - = .
= Remark: impact of the chosen regresson = i ) Cvasspiony .
method ? Tire noise speed coefficient by Example on 4 tyre rolling noise
Renault measurements by PSA



3. PSA case 2 — Analysis of the hypothesis: Vs or = Vimaxwor

. . Sl C i
Tracking parameters for each WOT run from 4 testing (Annex 3) 74 ob€ Lomparison
T T T T T
@ Position and Speed of the vehicle when Noise Level is maximum during a run
581 e Ve
72
57
. . >
s i Overestimation of  —— ,
___C_‘ / -
£ . ~2 dB(A) due to the /
= P
- * . .
2 Vgp @approximation < 4
a BB € 68
0 =
v >t 2 P
I 2
5 . > /////
= - =
53 ® - =
L4 [ € 66
o ¢ v
L]
52 P ® -
b —— Lp,u = 30.0 % log1olf) +66.3
51 4 L[] . * R 64 — Ly =272 xlogygldp) +68.4 |
P [ ] [ ] + — Lrpu =29.0 % logoly) +69.2
} } —— Lig.u = 35.1 xlogyoles) +65.7
2 4 6 8 10 12 14 62 —== Lgu =33 % logyoley) +66.3
Position [m] N
—== L =33 % logyoldy) + 68.4
——= Lyg,u =33 % logyply) +69.2
-~ ——= Lyg,u =33 % logypl) +65.7
Delta between V awor and Vgg = 4 km/h " |

I I
40 45 50 55 6‘0 65 7‘0
Vehicle Speed [km/h]

= Take Vgg hypothesis overestimates the L




3. PSA case 2 — PC M1 with VBB/WOT/REP: MAXWOT

REFERENCE DATA (FROM TYPE APPROVAL)

5REF,TA 15 °C

Comment: This information is needed for the correlation between the
original type approval condition and the actual test.

REFERENCE DATA (FROM TYRE INFORMATION)

Comment:
This information is made available during type approval and not

. dB(A
L per 66.4 (&) necessary part of discrete type approval test. During type approval a
5REFJT\'RE 11 C different tyre might have been used.
Lir.Rer corrected to SREF,TA 66.2 dB(A)
APPLIED GENERAL DATA CORRECTION (TEST TRACK & TEMP CORRECTION)
Torque-Effekt Tyre 1 dB(A) ALcog (inclusive ALg) 2.6 dB(A)

TEST DATA (SUBJECT TO CORRECTION)

APPLIED CORRECTION (TEST TRACK & TEMPERATURE)

Srest 8 °C Ltr.crs 68.8 dB(A)

S 63.8  dB(a) Lpr crs 597  de(a)

Leps aep 69.3  dB(A) E— 66.2  dB(A)

Lwaor rep 71.2 dB(A) Lcrs,Rep,cOR 67.0 dB(A)

VBB,CRS,REP 50.5 km/h Lre,wot 70.2 de(a)

VBB,WOT,REP 52.1 km/h Lerwor 64.1 de(a)

ke tesT 0.30 Lrr wor,corTexs) 67.6 dB(A)
Lwor,Rep,cor 69.2 dB(a)

LuRbaeTEST 70.6 _ dB(A) |Lyrean.rest.con 68.6 dB(A) |
|Ref. measurement 68.4 dB(A) |
Gap to ref. measurement 0.2 dB(A)

PSA M1: 1.2| Gasoline

Reference test: Germany — ISO 10844

Third party test: France — I1SO 10844

Same model and same PWT on both vehicles
Different tires and sizes

— Gap of 0.2 dB(A)



4. UTAC CERAM case 1 — PC M1

REFERENCE DATA (FROM TYPE APPROVAL)

Bner 20 T

Comment: This information is needed for the correlation
between the original tupe approval condition and the actual
test

REFEREMNCE DATA (FROM TYRE INFORMATION)

Lyn mer 63 dB{ 4]
SR[F_dR[ 20 +E
Lyn pee corrected to Sper 1a 65 dB[A]

Cormment:

Thi= information iz made available during twpe approval and
not neceszsary part of dizcrete bupe approwal test. Dunng tupe
approval a different ture right have been used,

APPLIED GENERAL DATA

CORRECTION (TEST TRACK & TEMP CORRECTION)

Torque-Effekt Tyre 1 dB[A)

Alggg linclusive Alg) -0,9 dB[A]

TEST DATA (SUBJECT TO CORRECTION)

APPLIED CORRECTION (TEST TRACK & TEMPERATURE)

Brpst 34 T Lyncns 64,1 dB[A)
Lyp ST 64,1 dB[ 4] LpTions 62,0 dB[A)
Lens e 66,2 dB[A) L1n,cRs.cORTELS) 65,0 dB[A)
Lot aer 68,7 dE[A) Leps rep.cor 66,8 dB[A])
VBB,CRS AL 50,1 krrth Ltrwot 66,3 dBl &)
VEE\WOT.REP 54,5 krrih Lprwot 65,0 dB[a)
ke 7esT 0,24 LnwoT.conTois) 67,2 dB[A)

Lot rer.cor 69,2 dB(A)
Lugsan test 68,1 dB(A) ||-unem TEST.COR 68,6 dB(A)

|Actua| measurement : 68,9 dB(A)

Gap to actual measurement -0,3 dB(A)

M1: 1.8| Gasoline

Reference test: China (1) — SO 10844
Third party test: France — I1SO 10844

Same vehicle and tire on both tracks

— Gap of 0.3 dB(A)



4. UTAC CERAM case 2 — PC M1

REFERENCE DATA (FROM TYPE APPROVAL) Cornrnent: This information is needed For the correlation
between the original type approval condition and the actual . H
Srermn 20 T ot ginalvpe spp M1: 1.8| Gasoline
REFERENCE DATA (FROM TYRE INFORMATION) ?ﬁ'.’”".“i”t o riacls available dor o Reference test: China (1) — 150 10844
i= information is made available during twpe approval an . . .
Lr.nee 65 dBlA] not necessary part of discrete type approval test. During tupe Th I rd pa rty teSt . C h INa (2) - |SO 10844
Bngr TvRe 20 C approval a different tyre might have been used. . .
Lo corrected t0 B T Same vehicle and tire on both tracks
APPLIED GENERAL DATA CORRECTION (TEST TRACK & TEMP CORRECTION)
Tarque-Effekt Tyre 1 dBE[A] Al;op (inclusive ALg) -2,7 dB[A]
TEST DATA (SUBJECT TO CORRECTION) APPLIED CORRECTION (TEST TRACK & TEMPERATURE)
Brest 34 C Lrpcns 62,3 dB[ &)
L, TesT 62,3 dB[A) Lprens 59,4 dB[A)
Lens rep 64,1 dB(A) Lrn.cos.cormoLsl 65,0 dE[A)
Lwotaee 67,8 dB(A] Legs per cor 66,1 dB[A]
VER CRS REP 50,2 krifk L'R.'\'r'h' 54,5 dB[ ."34.]
Vg WOT.ACE 549 krrfh LoTwor 65,0 dB[A)
ke 7esT 0,24 LrawoT.cormousl 67,3 dE[A)
Lot rer cor 69,3 dBlA)
Luppan yest 66,9 dB{A) ||-une.m TEST.COR 68,5 dB(A) |
|Actua| measurement : 68,9 dB(A) |

Gap to actual measurement -0,4 dB(A) = Gap of 04 dB(A)



5. Conclusion — Status

Vehicle Energy Tracks Tyres Lurban | Lurban Lurban A SPL A SPL
ref w/o comp w/ comp w/o comp w/ comp

Renault PC M1 (same vehicle) Diesel France - Spain Same tyres 68.8 66.5 69.0 -2.3 +0.2
Renault LCV M1 >2.5t (same vehicle) Diesel France - Spain Same tyres 67.4 67.1 67.6 -0.3 +0.2
PSA PC M1 SUV (same model & PWT)  Gasoline  France - Germany Different tyres but same size 66.7 68.3 67.0 1.6 +0.3
PSA PC M1 (same model & PWT) Gasoline  France - Germany Different tyres and sizes 68.4 70.6 N/A 2.2 N/A
UTAC CERAM PC M1 (same vehicle) Gasoline  China (1) — France Same tyres 68.9 68.1 68.6 -0.8 -0.3
UTAC CERAM PC M1 (same vehicle) Gasoline  China (1) —China (2)  Same tyres 68.9 66.9 68.5 -2.0 -0.4

= Method evaluated on 6 sets of data with a successful compensation for 5 sets
= Method takes into account different tested tyres between the reference and the third party tests
= Method does not seem to work when the Lpowertrain is low; it could be the case for EV

= Gap of measurement is in the measurement uncertainty



5. Conclusion — Proposals

= For the data of the third party test, the chosen hypothesis is that the cruise test and the rolling noise test are performed at the same track temperature

= Introduce a temperature correction of the L to be in line with the temperature of the Lz

= When Lpowertrain is low (Liz>Legs 0r/and Lygwor > Lwor)
= Aslope coefficient to 33 is a good hypothesis

= Replace Vg by V| \1ax S€EMS to give more precision on the L,

= Introduce a maximum contribution factor of the rolling noise, as it is used in RD ASEP: X=90%

= Torque effect is a frozen value defined to 1 dB

= Investigations to conduct (sensitivity analysis?)

=  For vehicles > 3.5t

= Extend this method



Thank you for your attention
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