2. OUTLINE
2-1. OUTLINE OF SYSTEM
e The common rail system was developed primarily to cope with exhaust gas regulations for diesel engines, and aimed for
1. further improved fuel economy; 2. noise reduction; and 3. high power output.

e This Common Rail System meets the Step Ill Stage of the

European Emission Regulations as shown in the figure on Example: Exhaust gas regulation (Europe)
the right. 55 Step 11l (2000)
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A. System Characteristics:
The common rail system uses a type of accumulation chamber called a rail to store pressurized fuel, and injectors that
contain electronically controlled solenoid valves to spray the pressurized fuel into the cylinders. Because the engine ECU
controls the injection system (including the injection pressure, injection rate, and injection timing), the system is unaffect-
ed by the engine speed or load. This ensures a stable injection pressure at all times, particularly in the low engine speed
range, and dramatically decreases the amount of black smoke ordinarily emitted by a diesel engine during start-up and
acceleration. As a result, exhaust gas emissions are cleaner and reduced, and higher power output is achieved.
a. Injection Pressure Control
« Enables high-pressure injection, even in the low engine speed range.
* Optimizes control to minimize particulate matter and NOx emissions.
b. Injection Timing Control
Optimally controls the timing to suit driving conditions.
c. Injection Rate Control

Pilot injection control sprays a small amount of fuel before the main injection.
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B. Comparison to the Conventional System

In-line, VE Pump Common Rail System
High-pressure Pipe
Momentary High Pressure Fm———————— Rail
Timer Nozzle
Governor
System In-line Pump
Injector
Fuel Tank
VE Pump
Injection Quantity Controlf Pump (Governor) Engine ECU, Injector (TWV)*'
Injection Timing Control Pump (Timer) Engine ECU, Injector (TWV)*!
Rising Pressure] Pump Engine ECU, Supply Pump
Distributor Pump Engine ECU, Rail
Injection Pressure Conroll  Dependent upon Speed and Injection Quantity Engine ECU, Supply Pump (SCV)*2

*1 TWV: Two Way Valve *2 SCV: Suction Control Valve ab2341E



2-2. SYSTEM CONFIGURATION
A. Main System Components

a.

Location (1)

Instrument Panel J/B Assy
AM1 H-fuse
ECU-IG&GAUGE Fuse
STOP Fuse

IGN Fuse

MET Fuse

ST Fuse

Combination Meter
DLC3

Accelerator Pedal
Rod Assy

(Accelerator Pedal
Position Sensor)

Engine Room R/B, J/B
@ Integration Relay
(EDU Relay, MAIN Relay)

GLOW Relay

ST Relay

ALT H-fuse

GLOW H-fuse

BATT P/I H—fuse

AM2 H-fuse

EFI Fuse

QO000703E




Location (2)

1KD-FTV Injector

MAF Meter

Manifold Absolute Pressure Sensor
Diesel Throttle Body Assy

Diesel Turbo IAT Sensor

E-VRYV for EGR
EGR Valve Assy
VSV for EGR CUT

VSV for swirl control valve
Common Rail Assy
(Pressure Limiter)

Common Rail Assy

(Fuel Pressure Sensor Assy)
Actuator

(DC Motor,
Nozzle Vane
Position sensor)

4 A
Fuel Temperature Sensor

M‘gj

\Suction Control ValveJ

/
ECT Sensor

Glow Plug Assy
Crankshaft Position Sensor

Camshaft Position Sensor
Supply Pump
Manifold Absolute Pressure Sensor

Manifold Absolute Pressure Sensor

2KD-FTV (w/o CA ’

Diesel Turbo IAT Sensor
E-VRV for EGR

)

EGR Valve Assy
(EGR Valve Position Sensor)

[ Common Rail Assy
\ ‘ Q (Pressure Limiter)
Z Common Rail Assy
N
) vg o~ (Fruel Pressure Sensor Assy) .
< Fuel Temperature Sensor
IAT Sensor
ECT Sensor
Injector A,
Glow Plug Assy \
Crankshaft Position Sensor | Suction Control Valve |

Camshaft Position Sensor
Supply Pump
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B. Outline of Composition and Operation

a. Composition
The common rail system consists primarily of a supply pump, rail, injectors, and engine ECU.
Fuel Temperature Sensor <. ~——
Engine Speed —
Accelerator Opening —» EDU
Intake Air Pressure,
Atmospheric Air Pressure =™ Engine ECU
Intake Air Temperature —»
Coolant Temperature —» >
Crankshaft Angle —»
Cylinder Recognition Sensor = N——————~ ﬁ IE1 r%
Intake Airflow Rate —f
Rail Pressure
Limiter Injector
Rail Pressure ()]
Sensor U=:
= ) Check Valve
—
h‘%% -
I"JED ” Fuel Filter
/ %
Fuel Temperature Sensor (SSCVt'
Supply Pum uction
PPy P Control Valve) Fuel Tank
QO000705E
b. Operation
(1)  Supply pump (HP3)
The supply pump draws fuel from the fuel tank, and pumps the high pressure fuel to the rail. The quantity of fuel dis-
charged from the supply pump controls the pressure in the rail. The SCV (Suction Control Valve) in the supply pump
effects this control in accordance with the command received from the ECU.
(2) Rall
The rail is mounted between the supply pump and the injector, and stores the high-pressure fuel.
(3) Injector (X2 revised type)

(4)

This injector replaces the conventional injection nozzle, and achieves optimal injection by effecting control in accordance
with signals from the ECU. Signals from the ECU determine the length of time and the timing in which current is applied
to the injector. This in turn, determines the quantity, rate and timing of the fuel that is injected from the injector.

Engine ECU

The engine ECU calculates data received from the sensors to comprehensively control the injection quantity, timing and
pressure, as well as the EGR (exhaust gas recirculation).



Fuel System and Control System

a. Fuel System
This system comprises the route through which diesel fuel flows from the fuel tank to the supply pump, via the rail, and
is injected through the injector, as well as the route through which the fuel returns to the tank via the overflow pipe.
b. Control System

In this system, the engine ECU controls the fuel injection system in accordance with the signals received from various
sensors. The components of this system can be broadly divided into the following three types: (1) Sensors; (2) ECU; and
(3) Actuators.

(1) Sensors
Detect the engine and driving conditions, and convert them into electrical signals.

(2) Engine ECU
Performs calculations based on the electrical signals received from the sensors, and sends them to the actuators in order
to achieve optimal conditions.

(3) Actuators
Operate in accordance with electrical signals received from the ECU. Injection system control is undertaken by electron-
ically controlling the actuators. The injection quantity and timing are determined by controlling the length of time and the
timing in which the current is applied to the TWV (Two-Way Valve) in the injector. The injection pressure is determined
by controlling the SCV (Suction Control Valve) in the supply pump.

Sensor Actuator
Engine Speed
Crankshaft Position Sensor NE |se—- >| Injector

*Injection Quantity Control

Cylinder Recognition *Injection Timing Control

. . *Injection Pressure Control
Cylider Recognition Sensor G

Engine
ECU
» Load
Accelerator Position Sensor  i——— - _>| Supply Pump (SCV) |
*Fuel Pressure Control
Other Sensors and Switches | ———— _>| EGR, Air Intake Control Relay, Light|
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