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Ultra-fine particles (UFP) are one of the major contributors of the heavy air pollution in the cities and big agglomerations 

worldwide. A substantial part of UFP-emissions results from road traffic and efforts of minimizing these emissions are in course 

in many countries. 

Nanoparticles penetrate like gases in the human organism, causing several health hazards and premature deaths. 

In the present study a comparative analysis of UFP-emissions at low-load regimes by buses of different technologies – from 

Euro II till Euro V EEV was performed. Additionally, the reduction potentials by means of retrofitting with a DPF-system (diesel 

particle filter) were demonstrated. 

Comparison of the measured engine-out particle number concentrations (PNC) data for buses of different technology 

generations allows us to conclude that no substantial reduction of engine-out emissions at low-load operation modes is 

observed for newer bus generations. 

 CONCLUSIONS 

• A comparison of engine-out 

PN emission of the EURO V 

bus with those of the Euro II 

and III buses provides an 

indication on very high 

engine-out PN emissions of 

the EURO V bus. This most 

probably is a result of high 

EGR ratios applied in this 

engine. 

•   A danger of extremely high 

PN emission by the EURO V 

buses in case of the DPF 

malfunction 

•   A strong correlation 

between PN levels under 

high idle and free accele-

ration operation regimes was 

observed 

  

• Ratios of PN concentrations 

at free acceleration and high 

idle operation modes were 

substantially higher for the 

older buses and decreased 

with advancement of the 

engine's technology 

•  High efficiency of DPF in 

reduction of nanoparticle 

emissions by all buses was 

confirmed 

•  DPF efficiency with all 

buses at almost all operation 

regimes was above 94% and 

in some cases reached near 

99.9% 

 

DPF VERT Quality 

PMFE [%]  

operating point 5 7 3 1  5 (r.)   

speed 1480 1480 2250 2250 1480 rpm 

torque 1310 650 490 1010 1310 Nm 

DPF delivery state 91.21 94.78 94.26 93.97 86.74 
% 

average of all points 92.19 

            

PCFE [%] 

operating point 5 7 3 1  5 (r.)   

speed 1480 1480 2250 2250 1480 rpm 

torque 1310 650 490 1010 1310 Nm 

DPF delivery state 98.75 99.32 99.42 99.19 99.08 
% 

average of all points 99.15 
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