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A Comparison Study on the Engine Performance Test Regulation of
Two—wheeled Vehicles between EU and Korea

Gwang Goo Lee*, Geejoong Yong*
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ABSTRACT

As a preliminary research to provide amendment for the engine performance test regulation of two—
wheeled vehicles, the engine performance data are investigated in terms of maximum torque, rated power,
and engine speed of motorcycles on sales in Korean market. Based on the engine performance database
officially published to consumers, some forecasted problems are discussed when the maximum torque and
the rated power are measured under the present test standards. EU and Korea regulations on engine
performance test are carefully compared in terms of the accuracy of measurement devices, test procedures
including data acquisition method, and allowable range of rated power measurement. Complementary items
are discussed to eliminate ambiguities in the present regulation and to construct rational regulation system.
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Table 1 Models on sale with released specifications of engine
performance in domestic market since 2014

Specification—released models
. No. of | Maximum torque Rated power
Size el
MOdELS | No. of Percentage | No. of | Percentage
models (%) models (%)
Subcompact 4 0 0.0 2 50.0
Compact 8 0 0.0 3 37.5
Medium 35 14 40.0 29 82.9
Large 4 4 100.0 4 100.0
Total 47 14 35.3 34 74.5
ANsxtetdstg kM8, M3=, 2016
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Fig. 2 Engine performance data of two—wheeled vehicles
on sale in domestic market since 2014
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Table 2 L—category vehicles of UNECE (United Nations Economic Commission for Europe)

Displacement volume less than 50 cc Displacement volume more than 50 cc
and Maximum speed less than 50 km/h or Maximum speed more than 50 km/h

Displacement Displacement Displacement

. volume less volume less volume more
Two—wheeled | Korea Subcompact size than 100 cc than 260 cc than 260 cc

vehicle

Compact size Medium size Large size
L1 L3

In relation to the longitudinal median plane

Asymmetrically arranged
L2 (For example, motor cycles | Symmetrically arranged
with sidecars)

14 L5

Three—wheele
d vehicle

Empty vehicle weight less than 350 kg
EU | and Maximum speed less than 45 km/h
In case of SI engine, displacement volume
less than 50 cc or Empty vehicle weight less than 450 kg
Four—wheeled In case of other IC engine, maximum | and Maximum continuous rated power not exceeding
@:le net power output not exceeding 4 kW or | 15 kW

In case of electric motors, maximum
continuous rated power not exceeding
4 kW

L6 L7

Table 3 List of test procedures in Annex X of EU Regulation 134—2014

Appendix No Contents included in each section

1 Requirements concerning the method for measuring the maximum design vehicle speed

1.1 Procedure for defining the correction coefficient for the annular vehicle speed—test track

Requirements concerning the methods for measuring the maximum torque and maximum net power of a
propulsion containing a combustion engine or a hybrid propulsion type

Determination of the maximum torque and maximum net power of SI engines for vehicle categories L1,

21 L2 and L6

Determination of the maximum torque and maximum net power of SI engines for vehicle categories L3,

22 L4, L5 and L7

Determination of the maximum torque and maximum net power of L—category vehicles equipped with a

23 CI engine

Determination of the maximum torque and maximum power of L—category vehicles equipped with a hybrid

2.4 .
propulsion

Requirements concerning the methods for measuring the maximum torque and maximum continuous rated
power of a pure electric propulsion type

Requirements concerning the method for measuring the maximum continuous rated power, switch—off
4 distance and maximum assistance factor of an Lle category vehicle designed to pedal referred to in
Article 3(94b) of Regulation (EU) No 168/2013 (Moped)
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Table 4 Comparison of engine performance test procedure and its method between EU and Korea

EU Regulation 134—2014 Annex 10

Engine test condition

Korea
L1, L2, L6 L3, L4, L5, L7
Dynamometer torque * 1% full-scale torque * 2% + 1%
Dynamometer RPM + 1% of full—scale speed — «—
Accuracy of Fuel—meter * 1% of full ~scale £ 2% + 1%
measurement flow-rate -
devices Thermometer of intake air 1K 2K +1K
Manometer of ambient pressure + 70 Pa <« <~
Pressure gauge at intake & exhaust + 25 Pa — «—
Full load(WOT) — —

. Measurement condition
Test conditions

Stable with torque, RPM,
and temperatures over 60

over 30 seconds | over 30 seconds

seconds
or methods
Averaging two successive - —
Data acquisition method data with fluctuations less | 10 second averaging for auto—trigger or
than 2% 20 second for manual—trigger
Power at engine
Rated ~11 kW 11 kW~ speeds other than | ~1 kW | 1~6 kW | ~11 kW | 11 kW~
Allowable power rated RPM
range of + 10% + 5% + 4% + 10% + 5% + 2%
error
Engine
+ )
RPM * 1.5% + 3% + 1.5%
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