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What does v * a mean?

T=Fr
F=ma V=T
Tw: power
K 1 Tw
aAxvV =—%v =—d—krw =—
m mr m
a: acceleration rate F:driving force T: driving torque
v: vehicle speed m: vehecle mass r: tyre radius

w: angular velocity

a * v = Engine power /mass (PMR)

a * v can indicate vehicle performance.



Vehicle sound level;

V
i L. =B, + B, log—
L =L, +Lg = f(v,n,1) Tyrenoise  br =B+ 5 B9
n
If | =WOT (100%) =const. PTnoise  Lg = Ay +Alog 0 + Al
0
L =f(v,n) =f(v,i) =f(v,a)
\ / \ /! 2
N=ixV | oc a | gear ratio w T
P (0
_'I
* Checking sound behavior within one gear, The result of *0
Ecc;elera'iiontis not function of sound level » vehicle sound vs >
ut constant. :
. . _ vV*xa orrpmis 80
* Using different gear, gear ratio can be used same |
instead of acceleration. 9
% 65
. ) 7l 60
L In case of WOT test, engine speed can be used without v * a. } s

v Vehicle speed (km/h)

vo - Reference speed (1 km/h)

By, B coefficients

n: Engine speed (rpm)

o : Ref. engine speed (1 rpm)

1 Load factor (%)

Ay, A1, As ¢ coefficients
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Locked gear test
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Influence of tyre noise at Higher
gear and higher vehicle speed?



|

60
55

+ ( ) )
Y— L Q
4 o = . oo 2
Pt o V = C O
o v © © c
O o c O mw =
Q > o s = =
(¢0)
o0 r_m W. s — :nlv
© - ¥
Q J|\ {
w T T T m T T T T m T T T T
o L/ | [Es . fazed| [« | [Es
— . ! RS ! . = RS L ! RS
........ SRR | I SO L | =N B R S b |
1 1 += O 1 1 1 1 1 1 1 += O
) T n_sna Y iM% ow“ B
> SRR V1Y P
8" T ol s Colof e T
* < | | e e | ol el
Q R I I T
Y . e eq 5 . e @ 4 5 Ll ee
LI s e R S R S R R 1T B R S
H , H X o . A . ! o H , H !
T2 RB888 83LRBIB 3RLRB 3B
ap ‘o|oIyan ap ‘o ap ‘auibus
A — S A S — Si — T
o |me om0 N
5| e | |SF I " |SF
O L Lo m . me
s o B B L o
o | e |85 o 3 *n | |35
+— [ |
T e o " % S Sl ¥
© L AN - A A A o
S b A K
5 S L ol T im Comt
N D e | ST oL e
i, s SRS R R S =T L PR =7 SR S H.
m £ AR L2 AR
A o<l Lo
A f A X o ! ! A ! o A . A !
o Lo o Lo o Lo o L0 o Lo o LN o Lo o Lo o Lo
[00] M~ N~ © © Lo [ee] N~ N~ O O Lo [oe] N~ N~ O (e} Lo
Q gp ‘aloIyan ap ‘a1 gp ‘ouibua
(Vg
o
Y
o =
IS
X
Q >
O
o

ap ‘a1 1

If higher gear test is needed for

ASEP, it is not negligible for tyre

noise influence.

Tyre must not be concern for

ASEP.
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Issue for non-locked gear ratio test
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P4 non-locked

|dea of improvement for non-locked gear test
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Vehicle speed, km/h

Acceleration, m/s?2

Acceleration, m/s?

Process of calculation of acceleration
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Measurement uncertainty

@BB a [m/s?] V [km/h] [rpm]
Run-1 1.91 55.0 3330
Run-2 1.84 54.8 3329
Run-3 1.82 55.3 3313
Run-4 1.79 55.5 3352

: 0.12m/s? 0.7km/h 39rpm
AMaxMim. | 6306 | 13% | 1.2%

Moving average

Averaged by 6 points before and after a
center point (totally average of 13 data)




Summary

B v * acanindicate vehicle performance.
However tyre noise influence and improving acceleration measurement should be considered.
» |s higher gear (lower gear ratio) which has higher influence of tyre noise necessary in the
scope?
Lower than geariis in the current scope for ASEP.
B In case of ICE vehicle and WOT test, the results of v * a is equivalent to that of

engine speed base.

» |s the other vehicle than ICE vehicle necessary?
» |s the other condition than WOT necessary?
The scope of the current ASEP is ICE vehicle and WOT test.

B In case of non-locked gear ratio test, it is difficult to measure acceleration rate (a).
» Vehicles with non-locked gear ratio in test have always ICE.
Engine speed base is easier for these cars at the moment.

Should de discussed the scope of ASEP first.

Driving scenario (route, driving condition, etc.)
ICE, the others
Electronic device controlled by software



