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Justification of the main impact quantities.
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‘ For Deviations Standacontribco:dbm
situation Input Quantity indoor ofthe LRl CEER)) ution [standa
meas. resultgiceribution| ce |deviati|
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) . L. uncert
{Uncertainty of vehicle sound emission} Lwot ainty
Runtorun [1) Micro climate wind effect —head wind and tail wind | ....]..0._. . ]sgaussian 0,000 0,0000,0%
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11) Barometric pressure effect on engine power (based on R85) X | 04 rectangular| 0,013 |0,115 | 2,4%
12) Altitude effect on combustion and sound propagation (Range: 1000 m) (95-105kPa) | x| 09  Jrectangular 0,068)0,260|12,3%
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Expanded uncertainty of
0.6 dB for a coverage of
95%. See "Statistical
approach on the
Measurement Uncertainty
Run-to-Run.pdf’.

Variation of ambient
condition representing a
year cycle.

Vehicle tested at new
location with new staff and
new equipement.



11) Barometric pressure — air density effect on engine power

References:
1. UN Regulation 85, clause 5 (ISO1585, clause 6)

Conclusion:

The engine torque, and thus the Sound Pressure Level can
vary as a result of the variation of the density of the air due
to the variation in barometric pressure and ambient
temperature.

However, the combustion, power and the exhaust emission
are under control of the ECU/ECM/PCM, the

correction/dependency need further elaboration.
Proposed effect (preliminary):

Uncertainty: 6% (confirming the estimation for M1)
See next slide.

Power vs Atm. Pressure with constant Temp.
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P, is the corrected power (under reference atmospheric conditions
ais the correction factor and equals f,™

P is the measured power

f, is the atmospheric factor

f., is the characteristic parameter for each type of engine and
adjustment

Current power/Rated Power [%]

f., = 1.2 for fuel flow, g, higher than 40 mg/(l.cycle)

For diesel engines: 283 K< T < 313 K, 80 kPa < Ps < 110 kPa

For a test to be valid; the correction factor a must be such that 0.9 < a
<1.1.

Ref. UN Regulation 85
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11) 12) Justification of the main impact quantities.
barometric pressure” — justification by theoretical derivation

Barometric Pressure Power Acceleration Lurban
variation variation [dB(A)]
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} The influence of barometric pressure can be calculated by using ISO 1585 “Engine test code — Net Power”’(or R85)
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12) Altitude effect on combustion and on acoustics
(Range:1000 m) (95-105 kPa)

Density of air vs air temperature
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2. I1SO 15550 (Internal combustion engines — Determination and ; o o
method for the measurement of engine power — General & o7 ~
requirements) o

3. 1SO 2534 (Road vehicles — Gross power) TP emenatetoa

4. 1S0 20762:2018 (... power for propulsion of HEV) Atmospheric Pressure vs. Aftitude

T Atmospheric Pressure (kPa)

Observation:

Two different aspects may be taken into account:

1) Sound propagation depend on air density. See item 7

2) Combustion/engine power depend on air density. See item 11

Conclusion: Air density varies about 10% |

: Computed for 15 deg. C and 0% humidity

Proposed coefficient: Attitude (m)

2000 4000 6000 8000 10000
» To be further developed
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