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Real Driving Emissions (RDE)

Hooftman et al., 2018
OICA (International Organization of Motor Vehicle Manufacturers)

Approved in 2015 as part of the Euro 6 
regulation legislation.

RDE arises from the need to evaluate
nitrogen oxides and particulate matter.

The trip requirements for the cumulative 
positive altitude gain are limited to 
1,200m/100km.
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Roads of Europe
Karakaya Hill

• Elevation of 3,148 meters above the sea level.

Col de la Bonette
• Elevation of 2,715 meters above the sea level.

Stelvio Pass
• Elevation of 2,757 meters above the sea level.

Observatorio del Pico Veleta
• Elevation of 2,856 meters above the sea level.

Testa Grigia
• Elevation of 3,471 meters above the sea level.

Ötztal Glacier
• Elevation of 2,830 meters above the sea level.

www.dangerousroads.org
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Mobile laboratory

Skoda Yeti 1.2 TSI 110 CV

Turbocharged engine

Direct stratified injection

4-Cylinder
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Equipment
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Contribución al estudio del número y distribución de tamaños de partículas emitidas por 
motores en tráfico urbano, Aida Domínguez Sáez
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Urban area

Urban area beyond the altitude limits Urban area within the altitude limits

Motivation

European
regulation

Roads of
Europe

Methodology

Results

Conclusions

References

6 / 1 6



Rural area

Rural area beyond the altitude limits Rural area within the altitude limits
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Motorway area

Motorway area beyond the altitude limits Motorway area within the altitude limits
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Torque and fuel consumption
Within the altitude limits

Area Torque (Nm)
Urban 52.03
Rural 65.84

Motorway 121.03
Beyond the altitude limits

Area Torque (Nm)
Urban 48.41
Rural 61.75

Motorway 138.96
Within the altitude limits

Area Fuel consumption (l/h)

Urban 3.07
Rural 5.06

Motorway 10.42
Beyond the altitude limits

Area Fuel consumption (l/h)
Urban 2.64
Rural 4.70

Motorway 12.19
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Air-Fuel Ratio

Within the altitude limits

Area A/F

Urban 15.9

Rural 14.8

Motorway 15.5

Beyond the altitude limits

Area A/F

Urban 16.1

Rural 16.4

Motorway 13.8

>14,7  Lean mixture

= 14,7 Stoichiometric
mixture

< 14,7 Rich mixture
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Nanoparticles emissions

Altitude Particles

97 % more total particle47 % more total particle

Altitude Particles

1 2 4 8 16 32 64 128 256 512
0,0

5,0x106

1,0x107

1,5x107

2,0x107

2,5x107

3,0x107

3,5x107

4,0x107

Urban area

 Within the boundary
 Beyond the boundary

C
on

ce
nt

ra
tio

n 
(#

/c
m

3)

Diameter (nm)
1 2 4 8 16 32 64 128 256 512

0,0

2,0x106

4,0x106

6,0x106

8,0x106

1,0x107

1,2x107

1,4x107

Rural area
C

on
ce

nt
ra

tio
n 

(#
/c

m
3)

Diameter (nm)

 Within the boundary
 Beyond the boundary

Motivation

European
regulation

Roads of
Europe

Methodology

Results

Conclusions

References

1 1 / 1 6



NOx emissions

Altitude NOx

More than 17% NOx
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Other emissions

12% less total particle emission is observed in the 
motorway area beyond the altitude limits. 

More than 17% NOx emission in the motorway area 
beyond the altitude limits. 
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72.5% less CO emission is observed in the urban area 
beyond the altitude limits. 

40.5% less CO emission in the rural area beyond the 
altitude limits. 

6.2% more CO emissions in the motorway área beyond the
altitude limits.

Other emissions

11% more CO2 emission is observed in the urban area 
beyond the altitude limits. 

6.7% less CO2 emission in the rural area beyond the 
altitude limits. 

36.3% less CO2 emissions in the motorway área beyond the
altitude limits.

0.2 points less THC emission is observed in the urban area 
beyond the altitude limits. 

1.5 points less THC emission in the rural area beyond the 
altitude limits. 

20% less THC emissions in the motorway área beyond the
altitude limits.
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General conclusions

An increase in altitude affects vehicle emissions.

The altitude limits of the RDE cycle are quite restricted, implying the need to be 
extended.

Nanoparticles are the most affected emissions.

EOBD leans the mixture as altitude increases.

The temperature of the catalyst in post-cold start conditions has a great influence on
emissions.
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