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12m City Bus; average grid energy consumption

Israel:
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“Battery 2 Wheel” energy consumption is 1.0 ÷ 1.8 kWh/km 

“Grid 2 Wheel” energy consumption is 1.1 ÷ 2.0 kWh/km

Background
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Background

12m City Bus; average Annual Energy Consumption in Israel
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Average Annual  Mileage: 50,000 km

Average Annual Energy Consumption: ~75,000 kWh

Increasing 1% Efficiency will Save 750 kWh per one year



Stakeholders’ motivation
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Electric Bus Operators: Low-Cost, Availability → Fast Charging

Electric Bus Drivers: Acceleration & Speed

Israel Electric Company: Infrastructure - Low Power Consumption

Workshops: Reliability

Electric Bus Importers: Selling as much as Possible

Chargers Importers: Selling as much as Possible

Background



Powertrain
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W2W Energy Efficiencies Chain 
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Auxiliaries
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Air Compressor

Power Steering

Air Conditioning

Defroster

24V Systems

W2W Energy Efficiencies Chain 



Driving – Motor Calibration
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“Damping” aggressive driving

Acceleration should be under 1.1 m/sec²

Current Consumption @ 40 km/h is 50A

Current Consumption @ 60 km/h is 85A

The Current Consumption is not linear to the speed

Motor efficiency is decreasing at high speed

Motor efficiency is decreasing at full throttle

I²R - High Current → High Energy Consumption 
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Driving – Motor Calibration
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I²R - High Current → High Energy Consumption 

It is recommended to choose the 

motor according to the traffic 

profile



Driving – Motor Calibration
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I²R - High Current → High Energy Consumption 

It is recommended to 

chose the motor 

according to the 

traffic profile



Driving – Motor Calibration
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I²R - High Current → High Energy Consumption 
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Limiting Depletion Current

Maximizing Regeneration Current

Maximizing Regeneration Counter Torque

Limiting Acceleration

Air-conditioning Operational Policy

Power Steering Operational Policy

I²R - High Current → High Energy Consumption 

Driving – Motor Calibration
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I²R - High Current → High Energy Consumption 

Charging 

𝑰𝟐𝑹
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Charging
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Charger Efficiency:

Cable (Ohmic Losses 130W @ 200A ∆T≥30°C)

Charging Gun (Ohmic Losses @ 200A ∆T≥30°C)

Battery (Ohmic Losses 358W @ 200A ∆T≥30°C)

Current

Ambient Temperature

Cooling System (air/liquid)

Maintenance

I²R - High Current → High Energy Consumption 



Charging
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I²R - High Current → High Energy Consumption 
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Motor Calibration 
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Maximum Battery Depleting Current: 250A

Maximum Regeneration current: as much as possible according to 

battery manufacturer & OEM restriction

Minimum Regeneration Counter Torque: per UNECE r13

Maximum Acceleration: 1.0 m/sec²

Summary and recommendations 

Charging 

Maximum Charging Current: 150A , CC (CV as long as possible)

Maintenance: Blowers, Air Filter, Cable & Charging Gun



Questions


	שקופית 1: Reducing Energy Consumption in Public Transportation
	שקופית 2: Table of contents
	שקופית 3: Table of contents
	שקופית 4: Background
	שקופית 5
	שקופית 6: Background
	שקופית 7
	שקופית 8
	שקופית 9
	שקופית 10
	שקופית 11
	שקופית 12
	שקופית 13
	שקופית 14
	שקופית 15
	שקופית 16
	שקופית 17
	שקופית 18
	שקופית 19

