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Abstract : Conventional method to transform vehicle driving condition to engine operation mode is to use vehicle road
load under neutral gear and mechanical efficiency of drivetrain. But this method requires additional measurement of
efficiency of drivetrain on a test rig. And this measurement is normally done at fixed speed and thus estimated accuracy
of engine operation mode is not considered to be high enough. This study suggests new method to calculate engine
operation mode for prescribed driving mode such as NEDC using vehicle coastdown test under gear engaged condition
without measurement of mechanical efficiency of drivetrain. Coastdown test was done under neutral and gear engaged
condition for comparison and also trial to extract mechanical loss of drivetrain was carried out. Calculated engine
torque by conventional and newly suggested method was compared with actually measured torque of a vehicle on a
chassis dynamometer during NEDC. Newly suggested method showed slightly higher accuracy of accumulated brake
work during NEDC.
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Table 1 Specification of test engine & vehicle

Vehicle category LDT N1 CL3
. Weight (CVW) 1,650 kg
Vehicle
Gear box 6 speed manual
Production year 2010
Displacement / Cyl. No 2,000 cc /4 cyl
. Valve no. 4 valves / cyl
Engine — -
Fuel injection system Common rail
Emission capability EU-5
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Table 2 Assigned vehicle speed for each gear of NEDC

UDC[km/h] EUDC[km/h]
O Tk | wE | AanE | s
1 0-15 15-10 0-15 -
2 15-35 35-10 15-35 -
3 35-50 50-35 35-50 -
4 - - 50-70 60-50
5 - - 70-100 70-60
6 - - 100-120 120-50
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(n,+1;)g
WR?
n : Number of wheel
I, :Inertia moment of a wheel
1; :Inertia moment of drivetrain

R :Rolling radius of tire
W : Vehicle weight
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Fig. 4 Measured mechanical efficiency of drivetrain
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Fig. 6 Comparison of accumulated brake work
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