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C! System, Construction & Function
— Introduction—

Introduction

The CI-Fuel Injection System is used on both the
B21F, B21FT, B23E, B27F and B28F engines
(240—260 series vehicles).

To help simplify the presentation of information,
this manual illustrates and outlines the basic sys-
tem for the B21F. References are made to the
B27F and B28F in those areas where components
and/or operation differs significantly from that of
the B21F engine.

NOTE: All reference to 240 and 260 models in the manual also
apply to DL, GL, GLE, GT, GLT and Coupe as appropriate.

Indicates changes in text and/or specification in this manual. I
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Cl System, Construction & Function
— Function of Components—

| 1

108 202

Fuel control unit

This unit consists of a cylinder (1) with one meter-
ing slot (3) per injector, Control plunger (2) moves
within the cylinder and is controlled by air flow
sensor movement.

As the control plunger lifts, more of the metering
slot(s) area is left exposed thereby allowing addi-
tional fuel to flow to the injectors.

Fuel under control pressure acts on the top of the
control plunger to partially counteract the up-
ward movement of the plunger.

Control pressure is regulated by the control pres-
sure regulator (G).

108 207

108 915

Pressure regulator valves

These valves maintain a constant pressure differ-
ence between the inlet and outlet sides of the
slots regardless of the amount of fuel passing
through the slots. This assures that the slot open-
ings alone determine fuel flow to the engine injec-
tors. Thus, fuel flow control is not influenced by
pressure variations or by deviations in required
opening pressure between each injector.

Each pressure regulator valve consists of two
chambers separated by a diaphragm. The lower
chambers (1) are linked to each other by means of
channels and the inlet on the slots (see line pres-
sure regulator illustration on previgus page).

The upper chambers (3) are connected to the out-
lets on the slots and house a valve whose inlet
area varies with the position of the diaphragm (2).
Spring (5) is used to exert force on the diaphragm.

The forces above and below the flexible diaph-
ragm act on it causing a shift in position according
to the differential pressure. This shift occurs until
a state of balance is achieved.

18
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breather hose <~

to intake
manifold
via delay valve
129078
thermostatic  to air. cond.
valve compensation intake manifold

— )] delay valve
——— (gray side, marked
DIST, from control
pressure regulator)

control pressure
regulator

Operation,
cruising at steady speed

129073

—"

128074

Control Pressure Regulator

B21F, B21F-MPG, B21FT, B28F

Richer air/fuel mixture during
acceleration.

The engine requires a richer air/fuel mixture during
acceleration with a cold engine.

Control pressure regulator utilizes a diaphragm
valve to accomplish this action. Both sides are
connected to the intake manifold, the underside
via a delay valve. The pressure difference will
cause the valve to momentarily reduce the control
pressure and make the air/fuel mixture richer.
Lambda-sond System works against this enrich-
ment but is positioned downstream and has to re-
gister the enrichment as an accomplished fact.

System is switched off by a thermostat valve when
engine temperature reaches approx. 53° = 12°.

Operation, cold engine.

At cruising speed and no throttle movements, a
steady vacuum exists in the intake manifold. This
vacuum is applied on both sides of the diaphragm
valve which is in a rest position.

Increased throttle opening = acceleration, de-
creases the vacuum in the intake manifold and the
top side of the diaphragm.

Because of the delay valve it will take approx. 1
second before the vacuum on the bottom side of
the diaphragm valve has equalized.

This will create a higher pressure on the top side of
the diaphragm valve. The diaphragm valve moves
downward, causing the control pressure regulator
to open, lowering the control pressure. The air-fuel
mixture is thus made richer.
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130557

B28F, B21FT

Enrichment at warm starts.

This system utilizes an impulse relay and the cold
start injector to provide enrichment when starting
an engine after it has been shut down for a while.
This is especially effective after the vehicle has
been parked for a couple of hours.

At warm starts, the impulse relay is engaged after
approx. 1.5 seconds. It then starts to give 0.1 sec-
ond of injection with 0.3 second interval.

IMPULSE
RELAY

31b

COLD START INJECTOR

—

THERMAL
TIME SWITCH The impulse relay is wired in parallel to the thermal
time switch, which provides enrichment at cold
starts.
130558
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Oxygen Sensor Feedback System

General idea

.... ELECTRONIC MODULE

which converts the signal
and supplies a control
current to the . . .

....FREQUENCY VALVE
which intluences the

fuel flow and thereby

the ratio of oxygen

in the exhaust gases

The ratio of oxygen

in the exhaust gases
determines the strength
of the output signal
from the

OXYGEN SENSOR
This signal is fed into
the....




Cl System, Construction & Function
— Oxygen Sensor Feedback System -

Oxygen Sensor Feedback System

This is a self-tuning engine control system de-
signed to reduce emissions and improve fuel
economy. An exhaust gas sensor, (oxygen sen-
sor, also called lambda sensor) monitors the com-
position of the exhaust gases leaving the engine.
The exhaust gas analysis is fed into a closed loop

feedback system. This continuously adjusts the
air-fuel ratio to provide optimum conditions for
combustion and efficient destruction of all three of
the major pollutants (hydrocarbons, carbon
monoxide and nitrous gases) by a 3-way catalytic
converter.

terminal

[~ contact spring

protection sleeve
contact sleeve

housing

ceramic insert !
coated with

platinum

protection cap

Oxygen sensor

The exhaust gas sensor, called oxygen sensor,
is located in the exhaust manifold. It consists of a
platinum coated ceramic tube. The inside is con-
nected to free atmosphere, while the outside ex-
tends into the exhaust gases.

At higher temperatures (the oxygen sensor does
not function when cold) an electrical potential is
built up.

This is a function of the air-fuel ratio. There is a
steep transition just at the point where the air-fuel
ratio is ideal.

The electrical potential is high (approx. 1 volt) with
low content of oxygen in the exhaust gases (= rich
mixture) and low (approaching 0 volt) when the
mixture is lean (= oxygen surplus).

Electronic module

The output from the oxygen sensor is fed into an
electronic unit, called the electronic module.

This device supplies a control current to the fre-
quency valve. The control current has a set fre-
quency and operates by varying the duty cycle.

When the oxygen sensor is cold, or defective, a
fixed control is switched in after approximately
5-10 seconds. This fixed control resembles a duty
cycle of 54° (see "Instrument” next page).

The electronic module is located inside the vehi-
cle, at the right side in front of the right door. In this
position it is protected and is close to the oxygen
sensor and the electrical system.
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Frequency valve

This device influences the fuel flow by influencing
the pressure on the underside of the diaphragm in
the pressure regulating valves in the Cl System.

Itis located on a bracket behind the fuel distributor
on the left side of the engine.

The frequency valve operates on a set frequency
and by varying the duty cycle (ratio of closed/open
circuit).

Y

RITETTErTS

A T

Instrument pick-up point

The operation of the frequency valve can be
checked by measuring the duty cycle. To achieve
this, there is a pick-up connector provided in the
vehicle electrical system.

The instrument should be connected to pick-up
connector and ground.

Instrument

The instrument used should be a Volvo Monotes-
ter or a high quality dwell meter (with very high
internal resistance) and a reading extending to 70°
or more.

The setting should be for 4 cylinders.

NOTE:

This instrument actually measures the duty cycle
of the frequency valve. It just happens that a dwell
meter is best suited for this purpose.
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Oxygen Sensor Feedback System for B27F, B28F

B27F, B28F system:

The system is in most respects similar to the sys-
tem already used on the B21F engine.

The information available in this manual can be
applied to the B27F, B28F with appropriate adap-
tations as follows.

The fixed control which switches in, if the oxygen
sensor becomes inoperative and has a duty cycle
of 40-50°.

o EXHAUST PIPE

OXYGEN SENSOR

p (“LAMBDA SOND")
e

SENSOR LOCATION (B27F)

The oxygen sensor for the B27F is equipped with a
protective cap. On B28F the protective cap was
deleted.

The frequency valve is located on the left bank
valve cover.

SENSOR LOCATION (B28F)
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Fuel system — with oxygen sensor system (B21F shown) fconc:o
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