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COMPARISON OF NATURAL GAS / DIESEL 
VEHICLES ON SIMILAR ROAD CATEGORIES

In order to compare results for the two engine types (diesel and natural gas), average results need to be calculated 

for the diesel vehicles and for the natural gas vehicles.  

The initial results presented here refer to flat sections of motorways or roads crossing small towns, as focusing on 

these sections limits the influence of the gross vehicle weight (see the annex for more details). A more detailed, 

more exhaustive analysis of all road types will be presented at a later stage, when enough data has been gathered 

to arrive at a reliable conclusion. 

The figures shown below are averages for the engine type in question, each vehicle’s consumption having been 

recalculated by road category for the selected sections.
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Conclusion and outlook

The preliminary results for this first part of the Equilibre project, which relate to 6 of the 15 vehicles being studied, 

confirm what was already known about fuel consumption and pollutant emissions: diesel vehicles and natural gas 

vehicles perform similarly (or natural gas vehicles perform slightly better) in terms of fuel consumption and 

CO2 emissions when driving on motorways or roads crossing small towns. However, natural gas vehicles emit 

far less NOx than diesel vehicles (around three times less on motorways, and almost four times less on roads 

crossing small towns). 

 It should be noted that the average values produced above refer to the operational performance of the audited truck 

fleet and do not claim to be statistically representative of all forms of use. 

A more detailed study on fuel consumption and emissions now needs to be conducted to flesh out this initial 

analysis. This study should take account of the main observable variables (road type, ascent/descent, and gross 

vehicle weight), as well as the specific characteristics of the journeys undertaken (e.g. average speed, traffic 

conditions, number of stops and starts) and the impact of other influencing factors. 

This analysis will be based on more data collected from 44-tonne semi-trailer trucks. It will also provide more 

information about vehicle no. 6, which was temporarily excluded from the analysis. The study will also be 

supplemented with data from 19-tonne diesel and natural gas straight-body trucks. 

Taken together, these results will feed into the development of models to predict vehicles’ fuel consumption based 

on their gross weight and the journey they are undertaking.  Ultimately, this will make it possible to compare 

vehicles under similar conditions of use, and thus determine which engine type would be most appropriate for 

which type of assignment.
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Annex

Distance travelled : This is calculated based on GPS readings, then cross-checked against road databases and 

the vehicle’s odometer. The degree of uncertainty is less than 1%.

Fuel consumption and CO2 emissions : For diesel vehicles, data on fuel consumption are retrieved from 

the vehicle computer (through the CAN bus). The CO2 emissions are calculated on the basis of standard diesel 

composition. After verification and calibration, the degree of uncertainty for these data is less than 2%.

For gas vehicles, the engine’s fuel consumption and CO2 emissions must be mapped for each vehicle in the 

study before testing begins. This entails carefully measuring the fuel consumption and CO2 output for all possible 

combinations of torque and power setting using a heavy-duty device (PEMS). Once this information is mapped, the 

fuel consumption and CO2 output can be reconstructed based on the power settings and engine load. Corrections 

are then performed to take account of variations in gas quality when the vehicle is refuelled. Finally, checks are 

performed to make sure the calculations match up with the operators’ statements regarding refuelling. The degree 

of uncertainty is less than 3%.

NOx : Data are measured by a probe fitted to the exhaust system for the purpose of the test. This probe was 

calibrated and verified during testing to prevent any drift. The degree of uncertainty is less than 3%.

IFSTTAR’s substantial work on categorising the journeys : The entire study is based on post-hoc 

reconstruction of a vehicle’s path, so that variations in fuel consumption and emissions can be assigned to a 

journey.

Segmentation : A section is considered to be flat if it has a gradient of 1% or less. By only taking these sections 

into account, IFSTTAR has ensured that the gross vehicle weight will not influence the fuel consumption or 

emissions. This allows vehicles’ fuel consumption and emission levels to be compared in similar situations (e.g. 

gradient of no more than 1%). However, these comparisons cannot be extended to other situations.
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Below us a purely indicative example of how a journey has been divided into sections belonging to different categories.

Note that some sections have not been categorised (marked in green in the diagram on the right). These are 

sections in which the vehicle was manoeuvring or sections affected by mapping problems. These sections were not 

included in the analysis.

Analysis of sections classed as roads in highly built-up areas:

The diesel vehicles did not travel a sufficient distance on roads of this type to allow a reliable comparison. Additional 

data are currently being gathered, which will allow results to be presented in future. 

Analysis of sections classed as country roads:

Analysis of the results showed that the topology of these ‘country roads’ is highly diverse (from long, straight roads 

to roads with heavy traffic and numerous intersections, requiring the vehicle to stop and start multiple times). 

Unlike for other types of road (motorway or urban), placing very different ‘basic sections’ (road sections with similar 

characteristics) into a single category, namely ‘country roads’, does not allow comparison of vehicles that made 

different journeys.  The road’s configuration has a considerable influence here.

This serves to highlight the complexity of the factors influencing fuel consumption and emissions. Beyond the three 

main factors (weight, ascent/descent, and road type), the frequency with which a vehicle stops and starts on a 

journey will have a substantial impact. As such, the urban environment (e.g. roundabouts, reduced-speed areas) 

has a major influence on vehicles’ fuel consumption and pollutant emissions. A more detailed analysis must be 

conducted if a conclusion is to be reached about journeys of this type.

Annex (rest)
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