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1. ABSTRACT 
 
The serious health effects of particle emissions from traffic are known from the discussions 
about diesel engines technology and legislation. In this context the particle emissions of  small 
2-S engines with lost oils lubrication cannot be neglected any more. 
A particular concern is about the 2-S scooters, small motorcycles and 2-S 3-wheelers, which 
in several countries are used very much in congested city centers. 
 
To promote the exchange of information and mutual collaborations and progress in this 
domain, the present report summarizes shortly the international technical activities and 
activities in the reporting institutes. 
 
There are several possibilities to reduce emissions from 2-S engines by means of technical 
measures and application of the best available technology (BAT*). Nevertheless the technical 
efforts alone cannot solve the pollution problem in several countries. The information and 
involvement of the political, economical and legal authorities, as well as the awareness and 
education of the population (users) are very important factors. 
 
Small 4-S engines, which are going to replace more and more the 2-S engines in several new 
fleets, also have large potentials of emission improvements. The engines for handhold 
machines 2-S & 4-S represent challenges of emission reduction both: from the point of view of 
cost and technology. 
Some information about those engines is included in this report. 
 
 
2. INTRODUCTION 
 
At present there is a demand for improved knowledge about particulate emissions from 2-S 
Scooters. Since emissions from other type of vehicles have been dramatically decreased as a 
result of more stringent emission regulations in many countries, the focus on 2-S Scooter 
emissions is becoming more obvious. Furthermore, some Third World countries suffer from 
extreme emissions from 2-S vehicles, due to the large number of those vehicles. 
 
Therefore projects on measuring and evaluation of the impact of emissions have been started 
up in many countries. The influence of factors like: fuel, lubricant, engine and aftertreatment 
technology is being investigated in the different projects. These are the main factors that can 
be adjusted in order to develop cleaner vehicles. 
 
In order to obtain an overview of the investigations the IEA *) AMF Annex XXXIII with following 
objectives was started in automn 2004 :  
 

o an overview of the content of ongoing projects 
o establishment of an information network between project leaders 
o establishment of links between projects, where mutual progress can be obtained 
o a summary report, describing the results from the projects 

 
The present 4th report gives futher overview of international activities on research of 2-S 
scooters in scope to promote further technical collaborations, exchange with authorities and 
general improvement of the critical air pollution. 
 
A very important step is the organisation of an International Conference on (Particle) 
Emissions of 2-S Scooters (see pt. 4), which is a result of the international activities of the IEA 
AMF Annex XXXIII. 
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3. ACTIVITIES OF THE SWISS NETWORK 
 
Annex A1 shows the Network, which started in 2004. Following works and cooperation can be 
mentioned: 
 
• finish of project A (Feb. 2007) 
• exchange of samples and analytical work at EU-JRC Ispra, Italy (project B) 
• exchange of information and collaboration with the Toxicity Network France (project D) 
• start of the research of toxicity 2007 with INSERM, Univ. Rouen, F; Univ. of Berne, CH; 

BAFU & TTM (organization chart see annex A2) 
• leading of an annex of IEA AMF together with Techn. University Lyngby, DK (project G, 

present report). 
 
The extensive research activities at AFHB are reported in references of [1], [2] & [3]. An 
executive summary report of Project A is given in [4].  
 
 
3.1. TOXICITY UNI BERN - AFHB 
 
A special cell-exposition chamber was prepared at AFHB and expositions of lung cells 
cultures were performed with different exhaust gas quality of a 2-S Scooter, [5], annex A3. 
 
As actual conclusions can be remarked, that: 
• there is a clear influence of exhaust gas quality on the cytotoxicity, oxidative stress and 

inflammatory reactions of cells, 
• the influences on certain parameters are nevertheless not always with the expected 

tendency – there is further necessity of research, 
• the exposition of cells to the combined aerosol (with gaseous and particulate toxic 

components) is a very useful method of research of toxicity; it is proposed to apply this 
method also for HD-engines with biofuels. 

 
 
3.2. OTHER ACTIVITIES IN THE SWISS NETWORK 
 
The proposition of the Swiss Network to organize an International Conference on (Particle) 
Emissions of 2-S Scooters was approved by SAE and by the EC-JRC in spring 2008. AFHB 
took contacts with different specialists, set up the technical program and forwarded it to the 
scientific committee, EC JRC & SAE. 
 
 
4. SAE – EC JRC JOINT CONFERENCE ON SCOOTER EMISSIONS  
 
Following attachments give the complete information about this Conference: 
 
- annex A4 – preliminary announcement of the Conference 
- annex A5 – Technical Program 
- annex A6 – Abstracts of all technical presentations 
 
The Conference will take place on the Autodromo Nazionale Monza, Italy, one of the oldest 
racing tracks for F1 worldwide. 
 
The Conference addresses all concerned specialists from: authorities, rule makers, industry, 
environment & health protection and users. 
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In collaboration with IA HEV information about hybrid and/or electric 2-wheelers will be given. 
 
The organizers hope to put with this event an important step towards general comprehension 
and improvements of the emission situations of 2-wheelers and in generally of small  
SI-engines. 
 
 
5. AECC 
 
Important information about international emission topics is to be found in the periodic 
newsletters of AECC (www.aecc.be).  
 
In the newsletter March – April 2008 reports of the Belgian government about NP-Emissions 
of Two-Wheelers are mentioned, see annex A7. There is a remarkable international cons-
ciousness about nanoparticles, their health effects and high level emissions of 2-wheelers. 
 
 
6. OTHERS 

 
Performances of a small 2-stroke SI engine (50cc) with CNG propulsion were investigated at 
the University of Naples, [6], annex A8. 
There are potentials of leaning the engine operation and lowering CO & NOx. HC stays 
principally at the same level, as with gasoline, but is consist mostly of methane. There is lower 
maximum torque line with CNG due to a lower feeding ratio. There are no statements about 
lubrication and emissions from the lube oil. 
 
An US-American company “Envirofit”, [7], sells in Asia a retrofit kit for 2- and 3-wheelers, 
which allows better dosing of fuel and lube oil, saves (according to the information source) the 
fuel consumption and lowers emissions (due to possibility of leaner operation). The system 
consists of low costs elements: fuel & oil injection, air pump, ECU, necessary sensors, cables 
and pipes, annex A9. 
 
STIHL a German manufacturer of handheld machinery presents a development of stratified 
scavenging, which allows remarkable emissions reductions (CO, HC) without drawbacks of 
packaging, weight, costs, or power, [8], annex A10. There are no statements about 
lubrication-related unregulated emission components. 
 
 
7. CONCLUSIONS 
 
A lot of work is done yearly in the R&D of gasoline 2-S and 4-S engines for 2- and  
3- wheelers. 
 
Several improvements of engine- and exhaust gas aftertreatment technology are possible. 
 
To reduce sustainably the emissions of 2-wheeler fleet the technical improvements of new 
vehicles are not sufficient. 
 
Further legal and political steps to increase the awareness of the users and to promote control 
and maintenance are necessary. 
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