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A Prediction of CO2 Emissions by HEVs or EVs with Modified Drivetrains of Engine Powered Delivery Truck

Noritaka Matsuo

The wave of EV shift is approaching delivery vehicles such as home delivery trucks, but it will be a heavy management burden for delivery companies

to replace their engine vehicles with EVs. Therefore, we devised a modification in drivetrains of engine vehicles for gradually converting to HEVs and

even EVs, then predicted CO2 emissions by the converted HEVs or EVs.
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Table-1 Specs. of Base ICEV

Parameter Specs.
Vehicle External Dimensions 4845mmx1885mmx2770mm
Projected Front Area 5.0m2

Drag Coeff. / Rolling Coeff. 0.45/0.01
Vehicle Weight / Max. Payload |2400kg / 2000kg

Table-2 Specs. of Drivetrain of Base ICEV

Component Parameter Specs.

Engine Type Inline-4 Turbo Diesel 2998cc
Max. Power  [95kW/3000rpm
Max. Torque |300Nm/1300~3000rpm

Transmission  |Type 6-Speed AMT
Ist |5.397 |4th  |1.474
Gear Ratio 2nd [3.788 [5th  [1.0

3rd [2.31 |6th  ]0.701

Final Gear/ Tire |Gear Ratio/ R |4.111/0.365m
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Table-3  Specs. of HEV Components
Component | Parameter Specs.
Vehicle Weight 2495kg(ICEV+95kg)
Planet. Gear | Gear Ratio: Ring/Sun | 4/1
Continuous Torque 60Nm
Motor Continuous Power 40kW
(PMSM) Max. Speed 15000rpm
Base Speed 6366rpm
LiB Battery | Volt. x Capacity 333V x 5.5Ah
Inverter Efficiency | AC—DC 95% DC—AC 95%
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Table-4 Simulation Result of Fuel Economy in Drive Cycle

ICEV HEV
9.34km/L 18.11km/L(A48%)
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Fig.8 Time History of HEV in Drive Cycle
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Table-5 Specs. of 2-Motor EV Based on HEV
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Table-6 Specs. of Specially Designed EV

Component Parameter Specs.
Vehicle Weight 2495kg
Continuous Torque |300Nm
T-Motor Continuous Power |95kW
Max. Speed 3500rpm
Weight 100kg
Battery Capacity 60kWh

Component Parameter Specs.
Continuous Torque 600Nm
Traction Motor Continuous Power 135kW
Max. Speed 16000rpm
Weight 100kg
Decelerator Gear Ratio(Motor/Wheel) | 14:1
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Fig.10 Traction Motor Performance
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Fig.11 Optimum Power Ratio of T-Motor in 2-Motor EV
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Table-7 Electric Mileage in Drive Cycle

1-Motor EV 2-Motor EV
Parallel Mode Power Mode
4.67km/kWh 5.06(A\7.7%) 5.14(\9.2%)
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Table-8 Contribution Factors on Electric Mileage
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Table-9 Comparison of CO2 Emissions

EV Type 1-Motor 1-Motor 2-Motor ICEV HEV 2-Motor EV
Motor 135kW T-Motor T-Motor & A-Motor 0.299kg/km 0.154kg/km 0.078kg/km
E;::;:‘Z‘L“E:dge ZV/6°7 fﬂWh X‘;‘;(’X‘fl%) 5‘14:2;“. IA;:’)” Diesel Ol : *CO2 Rate=0.0775kg/MJ HI=43.4MJ/kg p =830kg/m3
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Fig.12 Time History of 2-Motr EV in Parallel Mode
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