
calibration time has expired, the co-ordinator module generates a request to control fuel injections to increase exhaust
gas temperature.

DIFFERENTIAL PRESSURE SENSOR

As the amount of particulates trapped by the DPF increases, the pressure at the inlet side of the DPF increases in
comparison to the DPF outlet. The DPF software uses this comparison, in conduction with other data, to calculate the
accumulated amount of trapped particulates.

By measuring the pressure difference between the DPF inlet and outlet and the DPF temperature, the DPF software can
determine if the DPF is becoming blocked and requires regeneration.

Component Description

DIESEL PARTICULATE FILTER (DPF)

The DPF system reduces diesel particulate emissions to negligible levels to meet current European stage 5 emission
standards.

The particulate emissions are the black fumes emitted from the diesel engine under certain load conditions. The emissions
are a complex mixture of solid and liquid components with the majority of the particulates being carbon microspheres on
which hydrocarbons from the engine's fuel and lubricant condense.

The DPF system comprises the following components:

Diesel Particulate Filter (DPF)
DPF control software incorporated in the ECM
Differential pressure sensor.

The DPF is located in the exhaust system, downstream of the catalytic converter. Its function is to trap particulate matter
in the exhaust gases leaving the engine. A major feature of the DPF is its ability for regeneration. Regeneration is the
burning of particulates trapped by the filter to prevent obstruction to the free flow of exhaust gasses. The regeneration
process takes place at calculated intervals and is not noticeable by the driver of the vehicle.

Regeneration is most important, since an overfilled filter can damage the engine through excessive exhaust back pressure
and can itself be damaged or destroyed. The material trapped in the filter is in the most part carbon particles with some
absorbed hydrocarbons.

The DPF uses a filter technology based on a filter with a catalytic coating. The DPF is made from silicon carbide housed in
a steel container and has excellent thermal shock resistance and thermal conductivity properties. The DPF is designed for
the engine's operating requirements to maintain the optimum back pressure requirements.

The porous surface of the filter consists of thousands of small parallel channels positioned in the longitudinal direction of
the exhaust system. Adjacent channels in the filter are alternately plugged at the end. This design forces the exhaust
gasses to flow through the porous filter walls, which act as the filter medium. Particulate matter which are too big to pass
through the porous surface are collected and stored in the channels.

The collected particulate matter, if not removed, can create an obstruction to exhaust gas flow. The particles are removed
by a regeneration process which incinerates the particles.

The regeneration process uses NO2 to remove the particles from the DPF. The NO2 is generated by the catalytic converter
upstream of the DPF. The catalytic converter produces temperatures in excess of 250°C (482°F) at which point the
regeneration process is started.

DPF regeneration is controlled by the temperature of the exhaust gasses and the DPF. The DPF includes a wash coat to
the filter surface which comprises platinum and other active components and is similar to the catalytic converter. At
certain exhaust gas and DPF temperatures the wash coat promotes combustion and incineration of the particles in addition
to oxidizing carbon monoxide and hydrocarbon emissions.

The exhaust gas and DPF temperatures are controlled by the DPF software located in the ECM. The DPF software monitors
the load status of the DPF based on driving style, distance travelled and signals from the differential pressure sensor and
temperature sensors. When the particulate loading of the DPF reaches predetermined levels, the DPF is actively
regenerated by adjusting, in conjunction with the ECM, various engine control functions such as:

fuel injection
intake air throttle
glow plug activation
exhaust gas recirculation
turbocharger boost pressure control.

The regeneration process is possible because of the flexibility of the common-rail fuel injection engine which provides
precise control of fuel flow, fuel pressure and injection timing which are essential requirements to promote the efficient
regeneration process.

Diesel Particulate Filter Temperature Sensors

Two temperature sensors are used in the DPF system. One is located in the turbocharger outlet elbow, adjacent to the
HO2S and the second sensor is located in the DPF inlet.


