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Motivation
 Transportation is the main source of air 

pollution in Israel's cities and 
population centers

 Public transportation is almost entirely 
based on diesel engines

 The Israeli government authorized a 
major plan to battle air pollution in 
Israel:

 Low Emission Zone  in Haifa – by end 2016

 11M NIS - to fund DPF retrofitting in some 700 

polluting diesel vehicles – tender is published 

 10M NIS - to fund DPF retrofitting in garbage 
trucks  – tender will be published in 2016

 Orders to reduce emissions from large HD 
vehicle fleets - published

http://www.google.co.il/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=FRn-TVOja3HShM&tbnid=9hk7cGpQdIvSsM:&ved=0CAYQjRw&url=http://www.haaretz.com/news/national/israel-expected-to-approve-first-national-plan-to-combat-air-pollution-1.456683&ei=Z28lU6WcHYrb0QWzg4EQ&bvm=bv.62922401,d.ZG4&psig=AFQjCNHx-CFp5KhpQBgQSwshv6QbO20eqw&ust=1395048648693427
http://www.google.co.il/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=FRn-TVOja3HShM&tbnid=9hk7cGpQdIvSsM:&ved=0CAYQjRw&url=http://www.haaretz.com/news/national/israel-expected-to-approve-first-national-plan-to-combat-air-pollution-1.456683&ei=Z28lU6WcHYrb0QWzg4EQ&bvm=bv.62922401,d.ZG4&psig=AFQjCNHx-CFp5KhpQBgQSwshv6QbO20eqw&ust=1395048648693427
http://www.google.co.il/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=Chu4w-dJltbCRM&tbnid=ThWulGYDDymIqM:&ved=0CAYQjRw&url=http://www.sviva.gov.il/English/env_topics/AirQuality/PollutionFromTransportation/Pages/default.aspx&ei=lnAlU4DsNoPJ0AWtqoHQAg&bvm=bv.62922401,d.ZG4&psig=AFQjCNHx-CFp5KhpQBgQSwshv6QbO20eqw&ust=1395048648693427
http://www.google.co.il/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=Chu4w-dJltbCRM&tbnid=ThWulGYDDymIqM:&ved=0CAYQjRw&url=http://www.sviva.gov.il/English/env_topics/AirQuality/PollutionFromTransportation/Pages/default.aspx&ei=lnAlU4DsNoPJ0AWtqoHQAg&bvm=bv.62922401,d.ZG4&psig=AFQjCNHx-CFp5KhpQBgQSwshv6QbO20eqw&ust=1395048648693427


Israeli Bus Fleet Composition



Goals

 Assessment of nanoparticle emissions mitigation from in-use 

diesel buses by retrofitting diesel particle filter

 Assessment of DPF retrofitting influence on real-world fuel 

consumption and other operational aspects of urban and 

intercity buses



Buses tested

18 Euro-3 buses were selected for retrofit

o 9 urban MAN buses (mileage: 450,000-580,000 km)

o 9 intercity Mercedes buses (mileage: 1,200,000-1,600,000 km)

 Particle filters

o Three different makes

o CRT regeneration technology

o VERT-certified filters

 Three typical usage topographies

o Flat terrain – Tel Aviv area

o Hilly terrain – Jerusalem area

o Combined terrain – Haifa area  



Methodology

Operation modes:

Low idle

High idle

Full load, 85% rated speed 

Free acceleration

Measurements:

Particle number (PN) concentration and size distribution

EEPS-3090 TSI Inc. 

Sampling temperature – 300oC

Particles above 23 nm were considered

Engine speed, vehicle velocity, power on the wheels

All the measurements – at DPF inlet and outlet 



Experimental setup

PN Measurement rounds:
1. One-three weeks after DPF installation – approx. September 2015

2. Four months later – January 2016

3. The last round is planned to be performed in May 2016



Size Distribution of Nanoparticle 

Number Concentrations

PCFE = 96.5% PCFE = 99.9%

PCFE = 99.5% PCFE = 99.7%



Particle count filtration efficiency

Average PCFE varies between 97 – 98%



Comparison of PCFE for urban and 

intercity buses

Somewhat higher PCFE for intercity buses.
The trend is kept for all tested DPF types



Backpressure

U1, 2, 3 – urban buses 1, 2, 3 I1, 2, 3 – intercity buses 1, 2, 3



Fuel Consumption – seasonal variation
Average data for 36 buses: pilot + control group



DPF effect on fuel consumption

Average increase of fuel consumption due to DPF:
• Urban buses – 2.1%

• Intercity buses – 2.5%



Conclusions

 Average particles count filtration efficiency of DPFs – 97-98%

 Particles count filtration efficiency of DPFs is somewhat higher 

for intercity buses. The trend is kept for all tested DPF types  

 Backpressure values after half a year of real world usage do not 

exceed 60 mbar

 DPF retrofitting lead to increase in fuel consumption by 2% for 

urban buses and approx. 2.5% for intercity buses 

 No influence on frequency of engine repair was detected till now

 No deterioration in buses drivability was reported



Next steps

 Pilot is planned to be continued till June 2016

 Next PN measurement round – in May 2016

 Decision on massive retrofit of in-use buses in Israel –

in few months
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