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Effect of Road Load Determination Methods on the Fuel Economy
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ABSTRACT

There are some ambiguities of the information on the fuel economy provided to the consumers because
the standard and the detailed regulations for the fuel economy of the two—wheeled vehicle have not been
established in Korea. Since Korea has been a signatory of World Forum for Harmonization of Vehicle
Regulations since 1998, it is possible to remove the ambiguities by adopting the WMTC (Worldwide—
harmonized Motorcycle Test Cycle) measurement method for the fuel economy of the two—wheel vehicle.
As a preliminary study on the WMTC mode fuel economy, road loads measured by coast down method and
table method were compared for the two types of two—wheeled motorcycles on sales in domestic market.
In the same model, it was confirmed that the deviation of WMTC mode fuel efficiency was below —5%
between products. On the other hand, the difference of WMTC fuel economy exceeded 5% between the coast
down method and table method.
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Fig. 2 Vehicle speed trajectories of WMTC modes (Note that the trajectory of WMTC 2—2 is exactly same with that of

WMTC 3—1 until phase 2.)
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Table 1 Classification conditions of WMTC modes with
respect to displacement volume (Vg) and maximum

speed (Vima)
Type Classification conditions
1 Va < 150 cc & Vimax < 100 km/h
9-1 Vq < 150 cc & 100 km/h < Ve < 115 km/h
or Vg = 150 cc & Viay < 115 km/h
2—=2 | 115 km/h < Ve < 135 km/h
3-1 | 130 km/h < Vi < 140 km/h
3=2 | Viax = 140 km/h or V4 > 1,500 cc
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Table 2 Specifications of two—wheel vehicles used in WMTC

mode test
Units Specifications
All lengths in mm
Weight in kg Model A Model B
LengthxWidth ) o70,700x1,100 |1,937x800%1,055
XHeight
Wheelbase 1,250 1,346
Minimum road 115 135
clearance
Seat height 735 790
Empty .vehlcle 116 158
weight
Eneine tvbe Air Cooled Liquid Cooled
&l yp 4—Stroke 4—Stroke
Displacement (cc) 124.6 249.4
Transmission type CVT 6—speed manual
Fuel tank _
capacity (L) 59 1.0
Tire Front 110/70-12 110/70—-R17 54S
type Rear 3.50-10 150/60—-R17 66S
Brake Hydraulic disc Hydraulic disc
WMTC mode WMTC 1 WMTC 3-1
Fuel Gasoline
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Fig. 3 Road loads measured by coast down method for
Model A and Model B
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Fig. 4 Comparison of road loads set into the chassis
dynamometer between coast down method and table
method
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Table 3 WMTC (mode 1) fuel economy of Model A (Note
that Variation” is defined as the ratio of the difference
(between Models A—1 and A—2) to the value of
Model A—2 which is larger than that of Model A—1)

Fuel economy (km//) | Table Method Coast Down
Model A-1 26.403 24.218
Cold | Model A-2 26.968 25.212
Test Average 26.686 24,715
Variation” -2.10% —3.94%
Model A—1 26.559 24.931
Hot | Model A-2 27.788 26.051
Test Average 27.174 25.491
Variation —4.42% —4.30%
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Table 4 WMTC (mode 3—1) fuel economy of Model B
(Note that Variation™ is defined as the ratio of
the difference (between Models B—1 and B—2) to
the value of Model B—1 which is generally larger
than that of Model B—2)

Fuel economy (km/) | Table Method Coast Down
Model B—1 22.600 21.767
Cold | Model B-2 22.948 21.428
Test Average 22,774 21.598
Variation” 1.54% -1.56%
Model B—1 24.407 22.932
Hot | Model B=2 24.339 22.474
Test Average 24.373 22.703
Variation” -0.28% —-2.00%
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