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1. INTRODUCTION and OBJECTIVES

The recent technological development of differestruments to measure nanopatrticle
number and size distribution has provided a bettelerstanding of nanoparticle emission from
combustion engines (Dominguez-Sez, 2011).

Concern about the adverse effects of particless(®iet al, 2012) has led to characterize
these emissions with the aim of promoting improvetsmidn attempt to reduce the particle
emission. The main objective of this study is talegate continuously nanoparticle emission of
a Euro 4 diesel engine (engine bench) running & 85 maximum engine load with different
engine speed conditions and to establish the oaldigtween nanoparticle emission and engine
operating parameters.

2. MATERIAL and METHODOLOGY

The experiments were carried out on an engine besth dynamometer (Schenck
W150) equipped with 2.0 TDI 140 HP diesel engind&e Tengine speed and torque are
electronically controlled and measured with a Spaie establish a correct relation between
nanoparticle emissions and engine operating pasmdhe engine is fully sensorized to
measure the mediator variables such as intakesiaipdrature, exhaust gas recirculation, fuel
temperature, boost pressure, Fuel/Air ratio, engipeed, torque, catalyst temperature at the
inlet and outlet, exhaust gases flow, etc.

Table 1- Experimental conditions
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The measurement was performed using a EEPS 309@ dildtor MD 19-2E, with a
first dilution in hot conditions (15C° and 1:169Butlon factor) and a second dilution in cold
(1:2 dilution factor) (Barrios et al, 2011), theettmodynamic control of the sampling line
prevents nucleation of volatile particles (Rubio &t 2009). In order to measure the
concentration of exhaust gases (CO,CIHC and NOx), an OBS 2200 was used.

To ensure 25% of maximum load on each engine speadition, the torque was
adjusted according to Figure 1. The steps of engpeed followed were: idle in cold start
(coolant temperature < 9(°), idle, 1250, 1500, 12500, 1750, 2000, 2250 rpm and idle. The



time for each experimental condition was the timguired for the stabilization of temperature
of the catalyst. The final experimental desigrhieven in Table 1.
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4. DISCUSSION and CONCLUSIONS

Most of mediator variables have influence on thdseion of nanoparticles and/or
gaseous pollutants. The emission of nanoparticiesuimber and size distribution is highly
dependent on variations in air fuel ratio andladl variables acting on this ratio. Influence of the
temperature of the catalyst, or the external ratatmon on the emission of nanoparticles has not
been observed in this work. It is necessary torekthe study with variations in the percentage
of maximun engine load and with engines with défdrtechnologies to ensure this.

Following the experimental torque curve, it canobserved that in the first stage there
is an increase in the total concentration of plgicbut from 1500 rpm, approaching the
optimum operation of the experimental curve, thaltconcentration of particles decreases.

The greater number of nucleation mode particlespapeuced at idle, so as stop-start
technologies are good solutions to reduce the @misd particles smaller than 30 nm.

Knowing the relationship between engine operatirgameters and nanoparticles
emitted makes possible the characterization of mini emission allowing manufacturers to
propose alternatives for reducing their emissions.
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The recent technological development of different instrument to measure nanoparticle number and size distribution has provided a better understanding of nanoparticle
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Concern about the adverse effects of particles (Rissle et al, 2012) has led to characterize these emissions with the aim of promoting improvements in attempt to reduce the
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MATERIALS and METHODOLOGY
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* Most of all mediator variables have influence on the emission of nanoparticles and/or gaseous pollutants. * Barrios, C. C.; Dominguez-Saez, A.,
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