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An Analysis on the Effect of Environmental Improvement
on Replacing CNG Bus in Seoul with Electric Bus
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Abstract

In particular, vehicles with internal combustion engines of public transportation such as diesel and CNG buses are in
urgent need of measures to reduce emissions as they have a long daily total mileage, long driving hours and a large
number of vehicles. In this paper, the fuel consumption rate (km/kWh) was actually measured through road test of
electric buses. Based on the measured values, CO, emissions from internal combustion engines and electric buses were
calculated per bus. In addition to environmental improvement effects such as the expected reduction of carbon dioxide
compared to CNG buses when replacing city buses with electric buses, additional effects were analyzed when the
replacement of CNG buses is expanded to electric buses.
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Fig. 2. Block diagram of overall system configuration of
Proposed Electric Bus.
T3 2. ®Mokst M7| AL MA A|AR TMHE

Table 1. Simulation parameters for electric bus.
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1. 2% 4 HlE 7=
Item Specifications

Seating Capacity (Persons) 23+24+1
Vehicle Weight (kg) 10,720
Full-Length (mm) 11,050
Overall-Width (mm) 2,480

Full Height (mm) 3,410

Distance between Axis (mm) 5,400
Front 2,400

Overhang(mm)

Rear 3,250

Front 2,115

Track(mm)

Rear 1,855

The maximum turing radius 89

Tire 270/0OR/225-16PR
Propulsion Max. Power (kW) 240(326hp)
Motor Max. Torque (Nm) 1,150
Type Lithium ion polymer
Battery

Capacity (kWh) 87

Maximum speed(km/h) 100

Grade ability (%) 25

Driving distance per one charge(km) 100@40km/h

2115 5.400
2480 11.050

Fig. 1. Specifications of Proposed Electric Bus.
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Items Specifications
Battery Lithium ion/87[kWh]
CVW 10,720[kg]
Pay load 3,120[kg]
GVW 13,840kg]
Auxiliary power 8.5[kW]
Gear ratio 4.05
Differential gear ratio 418
Gear efficiency 95[%]
Wheel radius 0.465[m]
Frontal area 7.7m2]
Air density 1.293
Rolling coefficient 0.01
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Table 2. Comparison of emissions between diesel and
CNG buses[5].
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Sortation | CO(g/km) NN’I[‘[I{{CC(g/k;r;; (g/gr);) (gilz/r[n)
CNG(1) 0.0587 0.8223 | 74005 | 3.6246 -
Diesel(2) 1.8195 0.2508 - 10.2775 | 0.0404
1-(2) 3,120[kg] | 05715 | 7.4005 | -6.6529 | —0.0404
Sortation Number of particles VOC CO,
(the number/km) (g/km) | (g/km)
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Fig. 3. Driving Pattern in WHVC Urban Mode.
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Fig. 5. Calculating Results of the Driving Pattern and Fuel
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Fig. 6. Test Results of the Driving Pattern and Fuel
Consumption rate in Seoul A Line.
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Table 3. Supply Planning of Electrical Buses in Seoul[8].
3 MEA MI7IHA 2 AE[E]

i
ar

Sortation 2020 | 2025 | 2035 | 2035 | 2036
Accumulated supply count | 302 | 1,799 | 3,335 | 6,789 | 7,222
Annual supply count 156 | 302 302 | 693 | 433
Cumulative ratio 41 | 245 | 454 | 925 | 984

Table 4. Comparison of characteristics of electrical buses
and internal combustion engines.
4. Lfod7| Bt MI|MAael EM vl

FH

Item Electrical vehicles

No emissions, no noise, no vibration

Low operating cost(electrical charge)
Maintenance cost and parts consumption are
low

Great vehicle performance(acceleration, climb)
- Use as an energy storage system[V2G](There is
a power supply function in case of power
outage)

Advantage

Vehicle price is high

1 time range is limited

New charging infrastructure needs to be built
Battery should be replaced within the life of the
vehicle

Weakness

Item Internal combustion engine

Low vehicle price

No need for separate infrastructure
Driving distance is not restricted

There is no limit to the clearance of the
distribution

Advantage

High operating costs(CNG, Diesel)
There are many emissions, noise and vibration
Maintenance costs(consumables, etc.) are high

Weakness
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