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With the correct particulate filter, diesel emissions can be
almost as clean as mountain air. It’s a solution that practically

guarantees compliance with the latest regulations
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To comply with these regulations
and participate in the programs being
offered, the owners of off-highway diesel
equipment face numerous challenges in
retrofitting their equipment. Vehicles
used in construction, material handling,
or mining applications are very often
built or employed in ways that do not
allow for retrofitting with standard on-
highway after-treatment devices. This is
where DCL ¢omes in. Working together
with:OEMs, the company offers solutions
to their emission problems, resulting in
compliance with the strictest regulations.

The health issue ;
Over the last few decades, asthma and
allergies have become more prevalent
than ever throughout Eumpe and North
America, with children being affected
the most. Almost one in thre ;chﬂdren
suffer from asthmatic symptoms in
some areas (Reference 1), .
Environmental air pollution is
among the major threats to tespiratory
h, especially during childhood, A
Health Organization (WHO)

 study on air pollution in eight major
_ Italian cities, published in June 2000,
_ reports 30,000 asthma attacks per year
___among children under 15 years old.
__ Children living near roads carrying

heavy traffic experience double the risk

--compared to those living near less con-

g OEMs with engineered diesel

of suffering from respiratory problems

gested streets (Reference 1).
Fine particulate matter, such as that
emitted by diesel engines, has been
related to inereased health risks in
adults and children. This is due to the
fact that the smaller the particles, the
higher their potential to be drawn deep
into the lungs, and the higher the
potential for inflammatory reactions.
Particulates with dlameters of 0.02-

found a distinct correlation between
the discharge of fine particulate matter
(less than 2.5ym);and sulphur oxide:
related pollution, with the incidence of
mortality. Each 10ug/m3 elevation in
fine particulate air pollution was associ-
ated with a 4%, 6%, and 8% inerease
respectively in the risk of all-cause, car-
diopulmonary and lung cancer mortal-
ity. It was concluded that fong-term
exposure to combustion-related fine
particulate air pollution is an important
environmental risk factor for cardiopul-
monary and lung cancer mortality
(Reference 3).

In North America, the California Air
Resources Board (CARB) has labelled
diesel exhaust as a toxic air contaminant
and is planning a statewide retrofit pro-
gram to reduce the exposure risk. The
US EPA is also promoting voluntary
retrofit programsin order:to reduce
exposure to diesel particulate matter.

Particulate control strategies
Particulate filters (as shown in the main
picture) are generally made from porous
cordietite or silicon carbide materials
and clean the diesel exhaust by means
of their ability to physically collect soot
particles. While the gaseous compo-
nents of the exhaust pass through the
alternately blocked=off channels of the
ceramic filter substrate, the solids that
are too large are held behind within the
channel pores and on the interior filter
channel walls.
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FIGURE 1: Engine exhaust-temperature time profile

FIGURE 2: Composition breakdown of diesel particulate matter

In confined space applications, or to meet project requirements, the end-user
often drives the need for low diesel particulate emissions

This collection results in partial plug-
ging of the pores in the filter and nar-
rowing of the filter channels. Hence,
backpressure on the engine rises. To
ensure that the engine’s backpressure
specification is not exceeded, the filter
not only has to be the proper size, but
must also be designed to burn off the
accumulated soot, either continuously
or periodically.

Two different methods are available:
passive regeneration and active regener-
ation. With passive regeneration tech-
nology, the filter not only collects the
soot particles, but also oxidizes the

different methods to achieve this, one of
which is the heating of the filter by elec-
trical power to a temperature suitable
for soot oxidation. DCL employs its vast
knowledge resources to work together
with the customer to determine the
proper filter strategy.

The right selution

In correctly matching the retrofit device
to the application, equipment owners
and operators encounter various chal-
lenges: heavy-duty versus light-duty
operation, high or low exhaust tempera-
tures, custom-made equipment with

To ensure the engine’s backpressure specification is not
exceeded, the filter must burn off the accumulated soot
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volatile fractions. Furthermore, soot oxi-
dation occurs continuously, based on
the exhaust temperature and type of cat-
alyst used. The catalyst is either used as
a fuel additive or coated directly onto
the walls of the filter. Its role is to
reduce the intrinsic soot ignition tem-
perature from about 600°C to within the
range achieved during normal vehicle
operation - below 350°C.

If these exhaust temperature condi-
tions are not reached, active regenera-
tion can'be applied. In an active system,
the filter only collects particulate over a
certain time period, after which it must
be actively cleansed of soot. There are
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tight packaging constraints, sulphur
content, and so forth.

One major factor in making the deci-
sion whether or not to retrofit with a
particulate filter is the condition of the
engine. The engine must be well main-
tained, with lube oil consumption
below 1.5% of fuel consumption, and
not too dirty, i.e. possess a Bosch smoke
number below five. If the lube oil con-
sumption were any higher, it would
unnecessarily shorten the life span of
the filter, as well as adversely affect the
filter regeneration properties.

For a filter to properly function, the
regeneration method must be matched
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to the vehicle application, the exhaust High-value, low-cost ergonomics

temperature and hence the duty cycle, Having made the decision to retrofit

the particulate matter emissions, and with particulate filters, the owner who
the fuel sulphur level. The engine works with DCL will not only bring his
exhaust-temperature time profile and equipment into compliance with regula-
engine emissions are critical factors and  tions, but will be seen as an employer
must be properly interpreted, as illus- concerned with the health of his

trated in Figure 1. DCL examines the employees. Additionally, owners who

vehicle eharacteristics and its operating make this important decision greatly
ide contribute to particulate emissions
reduction, which especially protects
those living close to construction sites
from respiratory tract ailments. iVT
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all mamténance status of the engine.
Figure 2 gives a breakdown of the typi-
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