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Volvo Buses

On the move in 2050

Global Mobility will double from 1997 levels (28tr) to 53tr in 2020.
Buses share will remain stable.

Implication - fleet capacity will have to double in 20 years if
utilization rates remain similar to today
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Volvo Buses

How to transport 10.000 persons 1 km

Passengers    Vehicles         Space           Fuel
(numbers)      (numbers)       (m2)            (liters)

5 2000 24000 200

25 400 8800 120

100 100 3400 50

175 57 2850 35

270 37 2370 26
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Volvo Buses

High Capacity BRT –
Important features

• Dedicated lanes and supporting 
feeder lanes

• High capacity bus stops

• Pre ticketing

• Easy accessible buses
• Bi-articulated and articulated 

buses (150-300 passengers)

• 500-1000 m between stops

• Signal priority in intersections
• Information and control systems

• Organisation
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Volvo Buses

Curitiba, Brazil

Bogotá, Colombia

Leon, Mexico

Sao Paulo, Brazil

Volvo Bus BRT Experience
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Volvo Buses

New Heavy Platform - common technology

• One Cylinder Head

• Overhead Camshaft
• Four Valves per Cylinder

• Central Vertical Injector

• Electronic Unit Injectors
• Electronic Management   

System

• Rear End Transmission
• Integrated Engine Brake

• Wet Liners
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Volvo Buses

Legislative Demands
Exhaust Emission Standards
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Volvo Buses
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Volvo Buses
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Volvo Buses

SCR - Selective Catalytic Reduction

Clean-up catalyst:
Removal of NH3 
to avoid smell
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tank

In hot exhaust:
(NH2)2CO => NH3

In SCR catalyst:
NOx + NH3 => N2 + H2O
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Volvo Buses

Heavy Duty vehicles

Energy eff ic iency " W ell to  W heel"
Conv entional powertrains
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Volvo Buses

Heavy Duty vehicles

Energy eff iciency " Well  to  Wheels"
hybrid  and  fuelcel l  pow ertrains
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Volvo Buses

Heavy Duty vehicles

GHG emissions per kWh on the shaft
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Volvo Buses

The Volvo CNG/CBG experience

• First CNG deliveries to Gothenburg 
in 1992

• First CBG deliveries in 1996
• More than 1.000 CNG/CBG buses 

delivered in Europe
• Complete CNG bus offer, 7700 and 

8500 model
• Fulfil R110 (ECE) legal 

requirements on safety
• Third generation lean-burn CNG 

engine
• Meets Euro 4 emission standard
• Dedicated CNG catalyst
• Lamda sensor
• Mixed-lean combustion
• Meets EEV on THC and CH4
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Volvo Buses
Overall Results – Costs of CO2 avoided 

(light duty)
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Volvo Buses

Logics for DME

• Highest efficiency (WtW) GTL fuel from natural gas
• Next generation DME production tech. on par with diesel in 

production price from stranded natural gas
• Highest efficiency biomass fuel with lowest cost
• Wide base of feedstock from biomass
• Vehicle cost on par with diesel (Euro 5/6) since lower cost 

for emission controls (heavy duty)
• Low regulated emissions
• No major change in base diesel engine – primarily fuel 

system   
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Volvo Buses

DME - next generation fuel

Prototype bus, 1999                   Demonstration truck, 2004
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Volvo Buses

Fuel Consumption

EngineEngine

Air resistanceAir resistance

Rolling resistanceRolling resistance

AuxiliariesAuxiliaries

FuelFuel

Driving habitsDriving habits

SpeedSpeed

GCWGCW

RoadRoad

WeatherWeather
others others 
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Volvo Buses

Most important factors

• Right specification of engine
Characteristics, Hp, Torque.

• Right specification of drive train
Gearbox and rear axel Ratios, Internal friction.

• Right specification of Truck - Trailer
Cab, Aerodynamics, Tires, Gap.

• Always think fuel economy when specifying Auxiliaries
Fan, Alt, A/C, PTO, Eng Brake, Mirrors, Bug Shields

• Maintenance
Service, Lubeoils, Repairs. 

• Driver training
Knowledge about influence of different factors.
Speed, Weather, Wind. Stops, GCW, Engine rpm, etc.

• Electronics
Reduce influence of bad driving, Driver information,
Fleet management
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Volvo Buses

Em. Level
Installation cond.
Fuel quality
Prod.variations
Internal friction

• Piston, Ring, L iner
• Crankshaft bear ing
• Camshaft, Valve Train
• Gear train
• Injection System
• Lube oil and lube oil system
• Coolant system

Gas exchange
Cooling fan
Auxiliaries

Basic 
engine
efficiency

Fuel consumption Engine

• Alternator
• Air  Compressor
• AC Compressor
• Power steer ing Pump
• PTO
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Volvo Buses
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Volvo Buses

Future engine technology

High cylinder 
pressures

Variable valves
Exhaust 

aftertreatment

High injection presures
Flexible injectors

Increased cooling 
capacity

2-step air charging

High EGR

HCCI-combustion
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Volvo Buses

Powertrain Efficiency
Average during trip
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Volvo Buses

Specific fuel consumption development -
Diesel engines
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Volvo Buses

Aerodynamic improvements
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Volvo Buses

Air Resistance 
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Volvo Buses

Rolling Resistence
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Volvo Buses

The Parallel Electric Hybrid offers great opportunities for performance 
development combined with significant fuel saving

Integrated Starter Alternator Motor

-Opportunity for engine downsizing

-Eliminates starter and alternator

-Good integration with AMT
-Engine shut down at idle

-Auto restart when throttling

-Recuperation of brake energy
-Possibility for EV-mode

Battery

PMU
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Volvo Buses

• Class 1 roads would be served by rigid trucks

• Truck rigs conforming to current EU directives would serve Class 2 roads

Euro Module System (EMS)
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Volvo Buses

• Class 3 roads would be served by vehicle rigs put together from 
Class 2 configurations. These combinations would be 25.25 m long

Euro Module System (EMS)
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Volvo Buses

• Fuel consumption reduced by 15-20 % (ton/km)

• Lower emissions with 15-20 % (ton/km)

• Payload increased by approximately 50%

• Use of existing load-carrier units.

• Reduction of congestion due to fewer vehicles

• Standardization of trailers/semitrailers/rigids 
enabling fleet operators to plan long-term 
investment

• Improved utilization of infrastructure

• Increased use of standardized swap     
bodies/semi-trailers

Euro Module System (EMS) – advantages
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Volvo Buses

• The driver determines how 
the truck is driven and treated

• Optimised Gearshifting
• Driveline matching
• Intelligent Power
• Information systems
• Intelligent idling
• Optimised Engine Brake function
• Optimised Cruise Control
• Education

The most important person – the driver
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Volvo Buses

Number of stops

Bil o Trailer, 40 ton 90km/h
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Volvo Buses

• More efficient transportation with 
lower environmental impact 

• Make it possible to improve 
utilization of existing transport 
capacity by up to 10%

• More cargo can be moved with 
fewer trucks

• Fuel consumption and exhaust 
emissions are reduced

• Offers detailed information about 
how much fuel the truck uses

Information Systems


