
DIESEL PARTICULATE FILTER

FAP + DPF



HARMFUL SUBSTANCES CAUSED BY COMBUSTION

The particulates is a term that covers all 
particles, solid or liquid, that are generated 
from friction, breakdown of components, 
erosion, condensation and incomplete 
combustion. These processes create 
particulates in different shapes, sizes and 
structures.

Sulphur dioxide is generated by the 
combustion of fuel containing 
sulphur. It is a gas without colour 
but with a pungent smell. The 
amount of sulphur added to fuel is 
decreasing.

Nitrogen oxides (for example 
NO,NO2) are generated by high 
pressure, high temperature and 
excessive oxygen during 
combustion in the engine

If there is an oxygen deficiency the 
result is a build up of carbon soot 
particles from incomplete 
combustion

Hydrocarbons cover a wide range 
of different compounds (for 
example C6H6,C8H18), which occur 
as a result of incomplete 
combustion

Carbon monoxide is generated from 
oxygen deficiency as a result of the 
incomplete combustion of fuels 
containing carbon. It is a gas and 
has no colour, smell or taste.



THE MEASURE TO REDUCE PARTICULATES

The reduction of exhaust emissions in a diesel engi ne is an important aim in further development. To r educe 
exhaust emissions there is a series of different te chnical solutions. A difference is made between int ernal and 
external engine measures.

Internal engine measures

The design of the inlet and 
exhaust ports for optimal 

flow properties

High injection pressures by 
means of unit 

injector/common rail 
technology

The combustion chamber 
design, for example 

reduction in the size of the 
area where harmful 

substances are produced, 
design of the piston crown



The release of soot particles that are produced during combustion can be prevented by external engine measures. 
This can be seen as the reduction of soot particles by means of a particulate filter system. 
To do this it is necessary to differentiate between two systems:

External engine measures

Particulate filter with additive

This system is used on vehicles where the particulate filter is installed away from the engine. 
Due to the distance the exhaust gas has to make from the engine to the particulate filter, the required ignition 
temperature for combustion of the particulates can only be reached with the introduction of an additive.



External engine measures

Particulate filter without additive

This system is installed on vehicles with particulate filter close to the engine. 
Due to the short distance exhaust gas has to take from the engine to the particulate filter, the temperature of the 
exhaust gas is sufficiently enough to burn off the carbon soot particles



Diesel Particulate Filter system with additive
(VAG Group)

• Particulate Filter : when exhaust gas enters the filter, particles of carbon are trapped in the input channels, while the gaseous content of the
exhaust gas flows through the porous of the ceramic filter.

• Level of carbon deposit in PF : the level of carbon deposit in the particulate filter is constantly monitored by the engine control unit, 
which calculate the flow resistance of the air filter. To determine the flow resistance, the exhaust gas volume before the particulate filter is compared 
with the pressure difference before and after the particulate filter and recorded as a ratio.

• Pressure difference : the pressure difference of the air flow before and after the PF is calculated by exhaust gas pressure sensor 1.

• Exhaust gas volume : the exhaust gas volume is calculated by the ECU from the air mass in the exhaust manifold and the exhaust gas 
temperature before the PF. The mass of exhaust gas is roughly equivalent to the mass of air in the intake manifold, which is calculated by the air 
mass meter. The volume of exhaust gas depends on the respective temperature. This is calculated by the temperature sender before PF. Using the 
exhaust gas temperature reading, the engine control unit can calculate the exhaust gas volume from the mass of air in the exhaust gas.



FAP Additive

VAG Group
PSA Group

Additive Carbon Particles

The additive is an iron-rich substance, which is dissolved in a hydrocarbon mixture.
The additive has the task of lowering the temperature at which the carbon particles burn, in order to allow regeneration of the particulate
filter even at part-throttle. The ignition temperature of the particulates is about 600-650°C. exhaust  gas temperatures at  this level are 
only achieved on diesel engines at full throttle. By introducing the additive, the ignition temperature of the carbon particles is reduced to 
approx. 500°C. The additive is mixed automatically with the fuel in the tank via the fuel return line each time the fuel tank is replenished. 
This occurs by means of a particulate filter additive pump, which is actuated by the ECU. The amount of fuel replenished is determined 
by the engine control unit, which draws information from the fuel tank sender. Each time additive is added to the fuel tank, the
concentration of iron molecules in the fuel is 10 ppm. This equates to an approximate ratio of 1 litre of additive to 2800 litres of fuel.

The additive in the fuel finds its way into the particulate filter together with 
carbon soot. It builds up here as a deposit between the particles of soot.



FAP Regeneration

The diesel particulate filter must be cleaned of the particles of regularly to prevent it from becoming blocked and its function thereby 
being affected. During the regeneration phase, the particles of carbon stored in the filter are burnt off at a temperature of approx. 500°C.
The actual ignition temperature of the particulates is about 600-650°C. This exhaust gas temperature c an only be reached on a diesel 
engine at full throttle. In order to ensure regeneration of the diesel particulate filter under all operating conditions, the ignition 
temperature of the carbon is lowered by the introduction of an additive, and the exhaust gas temperature is raised by the engine
management system.
The regeneration procedure is initiated by the engine control unit. During regeneration, the tiny particles of carbon stored in the PF are
burnt off.
This occurs every 500-700 Km, depending on the way the vehicle is driven, and lasts about 5-10 minutes. There are no signs to the 
driver that regeneration is occurring.



Regeneration

PARTICULATE FILTER EMPTY.

PARTICULATE FILTER FULL

REGENERATION OF THE PARTICULATE FILTER



Regeneration

The ECU deactivates the EGR

Activates the post-injection to 
increase the temperature of exaust 
gases up to 450 °C with the additive

Regulates the air flow by 
the throttle on the intake 
manifold

gases up to 450 °C with the additive

Activates a particular strategy for 
the turbocharger in order to avoid 
problems during the torque request



1.     Particulate Filter + Catalytic converter 

2.     Exhaust gas pressure sensor 

3.     Engine Management ECU

4.     Additive pump 

5.    Common Rail System

Diesel Particulate Filter system with additive 
PSA Group



Engine Management during Regeneration
From the flow resistance of the filter, the engine control unit can detect the level of carbon deposit in the filter. A high flow resistance indicates that the 
filter is in danger of becoming blocked. The engine control unit initiates regeneration, in order to start the regeneration the ECU will manage the 
following system and device:

Exhaust gas recirculation 
(EGR) is switched off to 
raise up the combustion 

temperature

An extended injection period 
is initiated, after a period of 

main injection reduced 
quantity at 35° crankshaft quantity at 35° crankshaft 

angle after TDC, in order to 
increase the exhaust gas 

temperature

The supply of intake air is 
regulated by an electric 

throttle valve

The charge air pressure is 
adapted so that the torque 
during regeneration does 
not change noticeably by 
the driver



Sensors Exhaust gas pressure sensor

Signal application
Exhaust gas pressure sensor measures the pressure difference in the flow of exhaust gas before and after 
the particulate filter. The signal from the exhaust gas pressure sensor, the signal from the temperature 
sender before PF and the signal from the air mass meter form an inseparable unit during calculation of the 
level of carbon soot deposit in the particulate filter.
Effects of signal failure
In the event of signal failure from the exhaust gas pressure sensor, the PF regeneration cycle will be based 
on the distance travelled or the number of hours of operation. This cycle for particulate filter regeneration, 
however, is not effective over a long period of time. After a predetermined number of cycle, the diesel PF 
warning lamp will light up (or message on the display on the cluster) and then the pre-glow control lamp will 
flash (for VAG Group) in the dash panel insert.

1 2 3
+5V GND Signal (from 0 

up to 4,65V)



Sensors Temperature sensor before Particulate Filter

VAG Group (FAP)/ FIAT Group (DPF) PSA Group (FAP)

The temperature sender before particulate 
filter is a PTC sensor. On a sensor with PTC 
(Positive temperature coefficient), resistance 

rises as temperature increases.

The temperature sender before particulate 
filter is a NTC sensor. On a sensor with NTC 

(Negative temperature coefficient), 
resistance decreases as temperature 

increases.

Temperature (°C) Resistance (Ohm)

100 96000

450 762
1 2

+ 5 V GND

Signal application
Using the signal from the temperature sensor before particulate filter, the engine control unit calculates the exhaust gas volume in order to 
determine the level of carbon soot deposit in the particulate filter. Furthermore, the signal is used as a form of component protection to protect the 
particulate filter against high exhaust gas temperature.
Effects of signal failure
In the event of signal failure from the temperature sensor before particulate filter, the particulate filter regeneration cycle will be based on the 
distance travelled or the number of hours of operation.



Refilling Additive TankRefilling Additive Tank
Additive refilling kit (5 lt of additive Eolys, 1 empty tin, 2 hoses, 
2 nets, 2 hook).
•Put the vehicle over the lifter
•Disconnect the negative pole of the battery
•Remove the plastic cover of the additive tank
•Remove the quick connection (1)
•Remove the level cap (2)
•Connect the hose (4) of the kit on the quick connection (1)
•Replace the hose (3) of the kit to the level cap (2)
•Put the empty tin inside the net and hang it with the hook

FAP-Refilling the Additive 
PSA Group

•Put the empty tin inside the net and hang it with the hook
•Insert the hose (3) on the empty tin
•Put a tin of Eolys in the net
•Screw the connector over the Eolys tin
•Hang the Eolys tin in a hook
•Make an hall on the additive tin (a)
•Fill the additive till it comes out from the cap (2)
•Reconnect the hoses as it was before
•Make a self diagnosis in order to reset the level of the    
additive



•CITROEN C3 (A42) 
•CITROEN C3 (A8)
•CITROEN C5 (X4)
•CITROEN C8
•CITROEN XSARA II
•FIAT ULYSSE (179)
•LANCIA PHEDRA
•PEUGEOT 307 (T5)
•PEUGEOT 406 (D9)

FAP Replacement and Additive refilling 

•PEUGEOT 406 (D9)
•PEUGEOT 807
•PEUGEOT 607 (Z8)
•VOLVO C30 2.0 D
•VOLVO S40 RESTYLING
•VOLVO V50

ON VW Group it is possible to find vehicles with th e FAP filter. For example Golf V 
uses only the engine management ECU and the post in jection, Passat (3B) uses an 
additive in a supplementary tank and the filter mus t be replaced after 90-120.000 km. 
The additive tank must be refilled every 120.000 km  and after that in the Istrument 
panel it is necessary to reset the SOOT INDEX



FAP vs DPF

FAP DPF

STRONG points
Low regeneration temperature
Low counter pressure

Simple system
No additive

WEAK points
Complex system
Very sensitive system in terms 
of maintenance

High temperature during 
regeneration
Contamination of the engine oil



DPF’s System

1 Air filter

2 Engine

3 Air mass flow sensor

4 Turbocharger actuator

5 Exaust gas temperature sensor

6 Lambda sensor

7 Oxidizing catalytic converter 

8 Differential Pressure sensor

9 Temperature sensor

10 DPF

14 Throttle valve

15 EGR



DPF’s System BMW

1 Lambda sensor

2 Pre-catalytic converter

3 Differential pressure sensor

With the wide band lambda 
sensor the ECU is able to 
define the correct fuel flow 
to reduce the NOx 
emission.

3 Differential pressure sensor

4 Temperature sensor

Throttle on intake manifold. With this valve the 
ECU throttles the air flow and with 1 or 2 post-
injections the exaust gas temperature increases.



DPF’s System BMW: Regeneration

There are 2 types of regeneration:

-Continuous regeneration 

-Ciclic regeneration

The first one starts in the oxidizing catalytic 

converter when the exaust gas temperature converter when the exaust gas temperature 

goes over 350°C. 

The second one starts when the pressure on the exaust pipe is too high (750 
mbar).

The ECU reduces the mass air flow in the intake manifold and activates 1 or 
2 post-injections. This increases the temperature up to 600°C and activates 
the regeneration. 

The regeneration starts every 700-2500 km.  



Engine oil contamination

The Pilot, Pre, Mail and After injections are active during the piston movement from BDC to TDC (A), for the Post injection, instead, the movement 
of the piston is from TDC to BDC (B), this will allow the passage of the nebulised fuel along the cylinder wall going to the oil sump.
For this reason every  time you will make a service on this vehicle you have to reset the service on the instrument panel and in the engine 
management as well.

Be Careful!!!!! For engines with DPF



Warning Lamp

VAG GroupFIAT Group

The diesel particulate filter warning lamp can be found in the dash panel insert. It lights up if the diesel particulate filter is 
subject to many short journeys, thus preventing regeneration

1. DPF Light
2. Message
3. MIL



Forced Regenerations and Filter replacement
• ALFA 159 1.9 JTD
• ALFA 159 1.9 16v JTD
• ALFA 159 2.4 20v JTD
• ALFA 166 2.4 20v JTD
• ALFA MITO 1.6 JTD
• ALFA 147 1.9 JTD
• ALFA 147 1.9 16v JTD
• ALFA GT 1.9 16v JTD
• AUDI A3(8P7) 2.0TDI CBAA-CBAB
• CITROEN C1 1.4 HDI
• CITROEN C2 1.4 HDI
• CITROEN C3 (A31) 1.4 HDI

• ALFA 159 1.9 JTD
• ALFA 159 1.9 16v JTD
• ALFA 159 2.4 20v JTD
• ALFA 166 2.4 20v JTD
• ALFA MITO 1.6 JTD
• ALFA 147 1.9 JTD
• ALFA 147 1.9 16v JTD
• ALFA GT 1.9 16v JTD
• AUDI A3(8P7) 2.0TDI CBAA-CBAB
• CITROEN C1 1.4 HDI
• CITROEN C2 1.4 HDI
• CITROEN C3 (A31) 1.4 HDI• CITROEN C3 (A31) 1.4 HDI

• CITROEN C3 (A31) 1.6 16v HDI
• CITROEN C3 (A42) 1.4 HDI
• CITROEN C4 1.6 16v HDI
• CITROEN C4 2.0 16v HDI
• CITROEN C4 Picasso 2.0 16v HDI
• CITROEN C5(X7) 2.0 HDI
• CITROEN C5(X4) Restyling 1.6-2.0 HDI
• CITROEN C8
• DR 5 1.9 TD
• FIAT BRAVO (198) 1.9 MJ 120 e 150
• FIAT CROMA (194) 1.9 MJ-1.9 16v MJ- 2.4 20v MJ
• FIAT DOBLO (119) 1.9 MJ
• FIAT DOBLO (223) 1.9 MJ
• FIAT MULTIPLA 1.9 MJ
• FIAT STILO 1.9 MJ-1.9 16v MJ

• CITROEN C3 (A31) 1.4 HDI
• CITROEN C3 (A31) 1.6 16v HDI
• CITROEN C3 (A42) 1.4 HDI
• CITROEN C4 1.6 16v HDI
• CITROEN C4 2.0 16v HDI
• CITROEN C4 Picasso 2.0 16v HDI
• CITROEN C5(X7) 2.0 HDI
• CITROEN C5(X4) Restyling 1.6-2.0 HDI
• CITROEN C8
• DR 5 1.9 TD
• FIAT BRAVO (198) 1.9 MJ 120 e 150
• FIAT CROMA (194) 1.9 MJ-1.9 16v MJ- 2.4 20v MJ
• FIAT DOBLO (119) 1.9 MJ
• FIAT DOBLO (223) 1.9 MJ
• FIAT MULTIPLA 1.9 MJ
• FIAT STILO 1.9 MJ-1.9 16v MJ



Forced Regenerations and Filter replacement
• FIAT 500 (150) 1.3 MJ
• FIAT FIORINO (225) 1.3 MJ
• FIAT FIORINO QUBO (300) 1.3 MJ
• FIAT PUNTO (199) 1.3 MJ
• FIAT SEDICI 1.9 MJ
• FORD KA ’08 1.3 MJ
• HYUNDAI Elantra (XD) 2.0 CRDi
• HYUNDAI Getz 1.5 CRDi
• HYUNDAI Matrix (FC) 1.5 CRDi
• HYUNDAI Santa Fe (SM) 2.0 16v CRDi
• HYUNDAI Tucson (JM) 2.0 16v CRDi

• FIAT 500 (150) 1.3 MJ
• FIAT FIORINO (225) 1.3 MJ
• FIAT FIORINO QUBO (300) 1.3 MJ
• FIAT PUNTO (199) 1.3 MJ
• FIAT SEDICI 1.9 MJ
• FORD KA ’08 1.3 MJ
• HYUNDAI Elantra (XD) 2.0 CRDi
• HYUNDAI Getz 1.5 CRDi
• HYUNDAI Matrix (FC) 1.5 CRDi
• HYUNDAI Santa Fe (SM) 2.0 16v CRDi
• HYUNDAI Tucson (JM) 2.0 16v CRDi• HYUNDAI Tucson (JM) 2.0 16v CRDi

• KIA Carens II 2.0 CRDi
• KIA Cerato 1.6 CRDi
• KIA Picanto 1.1 CRDi
• KIA Sorento 2.5 CRDi
• KIA Sportage 2.0 CRDi
• LANCIA THESIS 2.4 20v MJ
• MERCEDES CLASSE C (203) 200-220-320 CDI
• MERCEDES C (204) 200-220 CDI
• MERCEDES CLK 220-320 CDI
• MERCEDES E (211) 200-220-270-280-320 CDI
• MERCEDES S (220) 320 CDI
• MERCEDES CLS (219) 320 CDI
• MERCEDES GL (164) 320 CDI

• HYUNDAI Tucson (JM) 2.0 16v CRDi
• KIA Carens II 2.0 CRDi
• KIA Cerato 1.6 CRDi
• KIA Picanto 1.1 CRDi
• KIA Sorento 2.5 CRDi
• KIA Sportage 2.0 CRDi
• LANCIA THESIS 2.4 20v MJ
• MERCEDES CLASSE C (203) 200-220-320 CDI
• MERCEDES C (204) 200-220 CDI
• MERCEDES CLK 220-320 CDI
• MERCEDES E (211) 200-220-270-280-320 CDI
• MERCEDES S (220) 320 CDI
• MERCEDES CLS (219) 320 CDI
• MERCEDES GL (164) 320 CDI



Forced Regenerations and Filter replacement

• MERCEDES ML (164) 280-320 CDI
• MERCEDES R (251) 280-320 CDI
• MERCEDES SPRINTER (906) 209-211-213-215-218-309-

311-313-315-318-411-413-415-418-509-511-513-515-518 
CDI

• MERCEDES VIANO (639) 2.0-2.2 CDI
• MERCEDES VITO (639) 109-111-115 CDI
• OPEL ASTRA H 1.9 16v CDTI Z19DT-Z19DTH-Z19DTL
• OPEL VECTRA C 1.9 16v CDTI Z19DT-Z19DTH-Z19DTL
• OPEL ZAFIRA B 1.9 16v CDTI Z19DT-Z19DTH-Z19DTL

• MERCEDES ML (164) 280-320 CDI
• MERCEDES R (251) 280-320 CDI
• MERCEDES SPRINTER (906) 209-211-213-215-218-309-

311-313-315-318-411-413-415-418-509-511-513-515-518 
CDI

• MERCEDES VIANO (639) 2.0-2.2 CDI
• MERCEDES VITO (639) 109-111-115 CDI
• OPEL ASTRA H 1.9 16v CDTI Z19DT-Z19DTH-Z19DTL
• OPEL VECTRA C 1.9 16v CDTI Z19DT-Z19DTH-Z19DTL
• OPEL ZAFIRA B 1.9 16v CDTI Z19DT-Z19DTH-Z19DTL

• OPEL SIGNUM 1.9 16v CDTI Z19DT-Z19DTH-Z19DTL
• OPEL CORSA C 1.3 16v CDTI Z13DT-Y13DT
• OPEL MERIVA 1.3 16v CDTI Z13DT-Y13DT
• OPEL AGILA 1.3 16v CDTI Z13DT-Y13DT
• OPEL COMBO C 1.3 16v CDTI Z13DT-Y13DT
• OPEL TIGRA B 1.3 16v CDTI Z13DT-Y13DT
• PEUGEOT 107 1.4 HDI
• PEUGEOT 207 1.4 HDI
• PEUGEOT 207 1.6 16v HDI
• PEUGEOT 407 1.6 16v HDI
• PEUGEOT 407 2.0 16v HDI
• PEUGEOT 307 (T6) 1.6 16v HDI
• PEUGEOT 307 (T6) 2.0 16v HDI
• PEUGEOT 807 2.0 16v HDI

• OPEL SIGNUM 1.9 16v CDTI Z19DT-Z19DTH-Z19DTL
• OPEL CORSA C 1.3 16v CDTI Z13DT-Y13DT
• OPEL MERIVA 1.3 16v CDTI Z13DT-Y13DT
• OPEL AGILA 1.3 16v CDTI Z13DT-Y13DT
• OPEL COMBO C 1.3 16v CDTI Z13DT-Y13DT
• OPEL TIGRA B 1.3 16v CDTI Z13DT-Y13DT
• PEUGEOT 107 1.4 HDI
• PEUGEOT 207 1.4 HDI
• PEUGEOT 207 1.6 16v HDI
• PEUGEOT 407 1.6 16v HDI
• PEUGEOT 407 2.0 16v HDI
• PEUGEOT 307 (T6) 1.6 16v HDI
• PEUGEOT 307 (T6) 2.0 16v HDI
• PEUGEOT 807 2.0 16v HDI



• RENAULT MEGANE II 1.9 dCi
• RENAULT MEGANE II 2.0 dCi
• RENAULT SCENIC II 1.5 dCi
• RENAULT SCENIC II 1.9 dCi
• RENAULT SCENIC II 2.0 dCi
• RENAULT CLIO III 1.5 dCi
• RENAULT GRAND MODUS 1.5 dCi
• RENAULT KANGOO II 1.5 dCi
• RENAULT MODUS 1.5 dCi
• RENAULT ESPACE IV 1.9 dCi

• RENAULT MEGANE II 1.9 dCi
• RENAULT MEGANE II 2.0 dCi
• RENAULT SCENIC II 1.5 dCi
• RENAULT SCENIC II 1.9 dCi
• RENAULT SCENIC II 2.0 dCi
• RENAULT CLIO III 1.5 dCi
• RENAULT GRAND MODUS 1.5 dCi
• RENAULT KANGOO II 1.5 dCi
• RENAULT MODUS 1.5 dCi
• RENAULT ESPACE IV 1.9 dCi

Forced Regenerations and Filter replacement

• RENAULT ESPACE IV 2.2 16v dCi
• RENAULT LAGUNA II 1.9 dCi
• RENAULT LAGUNA II 2.0 dCi
• RENAULT LAGUNA II 2.2 16v dCi
• RENAULT VEL SATIS 2.2 dCi
• RENAULT LAGUNA III 2.0 dCi
• RENAULT LAGUNA III 3.0 dCi
• SUZUKI Sx4 1.9 DDiS
• VW EOS 2.0TDI CBAB
• VW GOLF VI (5K1) 2.0TDI BXDB--CBAA-CBAB-

CBBA-CBBB-CBDC
• VW PASSAT (357) 2.0TDI CBBB-CBDB
• VW TIGUAN (5N1) 2.0TDI CBAA-CBAB-CBBA-

CBBB
• VW SCIROCCO (137) 2.0TDI CBDB

• RENAULT ESPACE IV 2.2 16v dCi
• RENAULT LAGUNA II 1.9 dCi
• RENAULT LAGUNA II 2.0 dCi
• RENAULT LAGUNA II 2.2 16v dCi
• RENAULT VEL SATIS 2.2 dCi
• RENAULT LAGUNA III 2.0 dCi
• RENAULT LAGUNA III 3.0 dCi
• SUZUKI Sx4 1.9 DDiS
• VW EOS 2.0TDI CBAB
• VW GOLF VI (5K1) 2.0TDI BXDB--CBAA-CBAB-

CBBA-CBBB-CBDC
• VW PASSAT (357) 2.0TDI CBBB-CBDB
• VW TIGUAN (5N1) 2.0TDI CBAA-CBAB-CBBA-

CBBB
• VW SCIROCCO (137) 2.0TDI CBDB


