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FORD EGR VALVES

The last few issues we have looked at the The EGR
Ford Sonic style EGR Valve. This issue we will base assembly
look at the Ford Pressure Feedback Electroni¢ consists only of

EGR Valve system. the cast base (Fig
The Eord 5). The base “~ DIAPHRAGM
contains a ASSEMBLY

Pressure Feedback
Electronic EGR Valve
is a vacuum operated]
EGR Valve (FIG. 1).
This EGR system
contains a Pressure
Feedback Electronic

threaded inlet ™~ PINTLE

hole. Thereis a
tube that comes
from the exhaust
that screws into

thisinlet. This .
tube supplies exhaust gases to the EGH!™

(PFE) Sensor (Fig. 2) Figure 1 :
or a Delta/Differential PEE SENSOR Valve. The base contains the outlet hole for the
Pressure Feedback exhaust gases to pass into the intake passage. The
Sensor (DPFE)(Fig. base also contains the bolt holes for mounting the
3). The systems with EGR Valve. ——
the PFE sensor were Onl' HOLE MOUNTING
used as early as 1986 igiinoengp&g ‘ HOLE
on some Tempo, ’ § ’
Taurus, Bronco and baselzl Eals a : BASE
Ranger models. The fjmlf q .o.et PLATE
style with the DFPE a[ltf?e ni THREADED

H INLET HOLE
sensor started in 1991 Figure 2 | threaded SCREW
with the 4.6L Town inlet area

Car and are still being‘
used today on many
Ford/Lincoln/ Mercuryf
vehicles.

The Pressure
Feedback Electronic
EGR valve is made ug
of the base, the pintle

DPFE SENSOR

assembly and the

diaphragm assembly.(Fig. 4).

Figure 3

Figure 5
This hole is covered by a plate held onto the base

with a small screw (Fig. 6a). On other applica-
tions, the plate that covers the hole has a small
feed port on it. In these applications, the feed
port is the supply for the PFE sensor(Fig. 6b).
On later models the EGR base has no hole in it,
but is flat across the base (Fig.6¢). In the cases
where there is no feed port on the EGR valve, the
PFE feed port is located on the EGR supply tube.
The pintle assembly consists of the EGR
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pintle, EGR pintle shaft
the EGR sealing boss
and washer, the sealing
gasket and the dia-
phragm plate (Fig. 7).

The EGR pintle
is shaped like a flat

button. It sits on a flat

seating surface Iocated|1n

COVER PLATE WITH
NO OUTLET

the base. The pintle
shaft goes through the

Figure 6a

washer, sealing boss, af

sealing gasket and is
connected to the dia-
phragm, by the dia-
phragm plate.

The sealing boss
and washer sitin a
cutout in the base. The
gasket sits over the top

PFE FEED _
PORT

COVER

PLATE SCREW

of the base. These parts

Figure 6b

are used to secure the
pintle assembly to the
EGR Valve and to seal

the exhaust gases in thg

base and away from the
diaphragm.

The diaphragm
assembly consists of th

D

L3 -

FLAT WITH NO HOLE

upper and lower dia-

phragm housings, the

Figure 6¢

diaphragm and
diaphragm returf
spring(Fig. 8).
The diaphragm
rests in the lowd
housing. The
diaphragm returf
spring is cen-
tered on the
diaphragm plate
It is used to
assist the pintle
to return to a
closed position.
The PFE

GASKET

sensor measures
exhaust pressure.

Figure 7

The PFE sensor consists of a plastic housing, the
piezo ceramic disc and a sealing plate (Fig. 9).
The ceramic disc is a piezo-resistive device.

This piezo resistive device is pressure sensitive.
This means that when
pressure is applied to
the device, it changes
the resistance in the
bridge circuit of the
sensor. This change i
resistance results in a
change in voltage. So
when a positive exhaup
pressure is applied to
the PFE Sensor the
voltage increases.
When a negative ex-
haust pressure is applig
to the sensor the voltaf
decreases. The Key n
Engine Off (KOEO)
voltage is around 3.3
volts. (Figure 10) is a
chart showing the PFH
voltage range.

There is a port
on the housing of the
sensor that is connect@d astic
to an exhaust port. TH{s™"S™®

exhaust port, as ex- Fioure 9
plained earlier, can be on the EGR Valv
or it may be located on the exhaust tube that

supplies the EGR Valve with exhaust gas (Fig.
11). Itis typically connected to the exhaust port
by a high temperature silicon hose. These hose
come in different lengths and designs depending
on the application (Fig. 12). Vacuum hose
should never be used as a replacement for this
part.

The exhaust passage to the EGR valve
contains a metered orifice (Fig. 13). The hose
that is connected to the PFE port is located
above this metered orifice. When the EGR valve
is closed the exhaust pressure above and below
the metered orifice is the same. So they both
contain the present exhaust pressure.

When the EGR valve opens, the pressure
below the orifice reads exhaust pressure, but the
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pressure
above the
orifice is
lower than
exhaust
pressure.
Thisis
because a
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pressure dro
has occurred]

PRESSURE / VACUUM Voltage

. PSI in-Hg kPa \olts

by opening 1.82 3.70 125 4.75

1.36 2.79 9.42 4.38
the EGR 0.91 1.85 6.25 4.0
Valve Thls 0.46 0.94 3.17 3.63

0 0 0 3.25
pressure drop -247 -5.03 -17.0 1.22

-3.63 -7.40 -25.0 0.25
occurs CAUTION: To avoid possible sensor damage
because of do not exceed pressure / vacuum
Several range shown vhen testing.

factors. The

Figure 10

area above the
orifice is influ-
enced by mani-
fold vacuum,
which lowers theg

EXHAUST TUBE

pressure. Also

Figure 11

the metered orifice in the
exhaust passage, limits the
rate at which the exhaust
pressure can be replenishe

Therefore there is a press:le

difference formed above a
below the orifice.

This lower pressure
puts less pressure on the

-
1=

ONE STYLE OF THE
PFE SILICONE HOSE

piezo resistive disc lowering

Figure 12
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Figure 13

the output voltage. This voltage signal is sent to
the PCM. The PCM uses this signal to calculate
how much exhaust gas the valve is flowing. The
PCM then decides if the EGR is correct, needs
more or less needs EGR recirculation.

If more EGR flow is required the PCM
increases the duty cycle to the Electronic Vacuum
Regulator (EVR). This allows more vacuum to go
to the EGR valve, opening the pintle wider, in-
creasing EGR flow. If less EGR flow is needed the
PCM decreases the duty cycle to the EVR. This
allows less vacuum to go to the EGR valve, which
closes the pintle, decreasing EGR flow. If the
desired EGR flow is already achieved, the PCM
keeps the duty cycle to the EVR constant.

In summary the PFE EGR system is a
closed loop system. This system controls EGR
flow rate by monitoring the pressure drop across
the metered orifice with the PFE Sensor. In this
system the EGR valve is more like a pressure
regulator rather than a flow metering device.

The PCM monitors the Manifold Absolute
Pressure (MAP) Sensor, the Engine Coolant
Temperature (ECT) Sensor, the Throttle Position
Sensor (TPS) and the PFE Sensor to determine the
correct amount of EGR flow required. The PCM
then sends the appropriate signals to the EVR
solenoid so precise control of EGR can occur.

We will continue our discussion of the PFE
EGR system next issue.

UNMETERED AIR LEAKS

An unmetered air leak is a source of air
coming into the engine that is above the expected
amount the PCM has been programmed to respond
to. When the vehicle’s PCM is programmed, the
amount of air that is allowed to bypass the throttle
blade and flown through the PCV valve system are
calculated and put into the PCM. The PCM then
supplies a certain amount of fuel to respond to this
constant amount of air and varying load condi-
tions. We can look at this as a calibrated vacuum
leak. If the amount of air around the throttle blade
or through the PCV valve changes, the PCM’s
programmed calculations will no longer be correct.
This can cause driveability problems.

These unmetered air leaks can also come
from cracked or broken vacuum hoses, intake



manifold gaskets, EGR gaskets, throttle body

gaskets, air induction tube leaks past the Vane
Flow (VAF) or Mass Air Flow (MAF) sensors, t
name just a few. Here are a few examples of
some of these that we have found.

A 1992 Ford Escort 1.8L came in with &
driveability problem. On acceleration it wold
hesitate and/or die. Our first thought, after a t
drive, was that it felt like a bad spot in the TPS
There were no codes displayed, so we swept
TPS. The sweep was picture perfect. Fuel
pressure and volume checked good as well as
ignition system.

We decided to check for vacuum leaks.
While going over the vacuum lines, we also

checked the air induction tube. A careful exani-

nation of the hose showed some hairline crack
the underside. On this model the Vane Air Flo
Meter (VAF) is located before the air induction
As we torqued the engine these cracks opene
an allowed unmetered air to enter the engine.
Since the air did not go through the VAF, the

the PCV valve. The PCV valve can contribute as
Aiuch as 30% of the idle air. If the PCV valve is
pnot the correct one or if it is not functioning
correctly, this can cause problems. Looking at
the PCV valve closer, showed us that the valve
was leaking around the rollover edge where the
valve was assembled.
bst These are just a few of the problems that
.we have found with unmetered air leaks. One of
hbe tools that has been beneficial to us in diagnos-
ing these problems quickly is the Vacutec. This
toel pinpoints the sources of these leaks.
Vacuum hoses that are buried and would have
required a lot of time to check individually are
found quickly with the Vacutec.
The Vacutec can also be used to find
sHBR valves that are slightly stuck open, exhaust
hMeaks, or leaks in the canister purge system. This
is truly a versatile tool. The Vacutec has cut
ddgovn our diagnostic time and has become one of
our preliminary checks.

PCM was not aware of it. This caused a lean
condition whenever the engine was torqued.
A 1985 Firebird 5.0L came in with a rou
idle and a lack of power. As has become our
custom during preliminary visual checks, we
hooked up the Vacutec to check for vacuum le
We noticed smoke coming from the adapter bg
for the MAF. The seams on the box had split,
allowing unmetered air to enter. This vehicle h
a MAF located before the adapter box so the
unmetered air was causing a lean condition. A
new air box and a good cleaning of the throttle
bore and IAC passages cured the idle problemn
A 1988 Ranger was also experiencing &

Lets You SEE Vacuum Leaks in SECONDS
Finds Oil Leaks & Exhaust Leaks
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