
The nozzle holder gives
way to a dedicated injec-
tor for each cylinder

The heart of this system is
the single, solenoid-
equipped injector assigned
to each cylinder. The ECU
governs the injection
process by transmitting an
optimally-timed trigger
pulse to the solenoid.
Actual flow quantities are
defined by the injector
nozzle's spray aperture, the
solenoid's opening duration
and the rail pressure,
which can extend up to
1350 bar on passenger-car
powerplants, and as high
as 1400 bar on engines for
heavy commercial vehicles.

Pressurization in the pas-
senger-car injection system
is the job of a high-pres-
sure radial-piston pump,
while an in-line pump with
flow control discharges the
same function in commer-
cial-vehicle applications.
The system can vary the
sensor-monitored rail pres-
sure to reflect the engine's
instantaneous operating
conditions. Here, the rail
pressure is continually
monitored by a sensor.

Limitless latitude to adapt
injection pressure for
improved combustion 

Separating the pressuriza-
tion and injection process-
es extends the latitude
available for shaping the

injection and combustion
processes individually.
Injection timing and pres-
sure can be selected from
any point in the program
map, allowing high injec-
tion pressures and optimal
combustion under all con-
ditions, even at very low
engine speeds.

Pilot injection for lower
noise and exhaust emis-
sions

The system relies on a
dual-triggering strategy for
the sequential solenoid
activation that character-
izes the pilot-injection
process. The prime benefit
is a reduction in acoustic
emissions.

Existing engine configura-
tions will accept common-
rail technology without
major modifications: the
high-pressure pump
replaces the standard
injection pump, while the
injector simply assumes
the place of the nozzle
holder in the cylinder
head. Bosch Common Rail
systems have been in pro-
duction cars since 1997.

Common Rail systems
with piezo actuators

Bosch is already develop-
ing further Common Rail
generations with still high-
er pressure potentials.
These new systems apply
piezo actuators instead of
solenoid valves. This per-
mits even more precise
control of multiple injec-
tion.
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Lorem ipsum dolor sit
amet, consectetuer
adipiscing elit, sed
diam nonummy nibh
euismod tincidunt ut
laoreet dolore magna
aliquam erat volutpat.
Ut wisi enim ad minim
veniam, quis nostrud
exerci tation ullamcorp-
er suscipit lobortis nisl
ut aliquip ex

Duis autem vel eum iri-
ure dolor in hendrerit in
vulputate velit esse
molestie consequat, vel
illum dolore eu feugiat
nulla facilisis at vero
eros et accumsan et
iusto odio dignissim
qui blandit praesent
luptatum zzril delenit
augue dui
s dolore te feugait nulla
facilisi. Lorem ipsum
dolor sit amet, con-
sectetuer adipiscing
elit, sed diam nonum-
my nibh euismod tin-

Motormanagement

Common Rail injection contributes to
clean and economical diesels

Engine man-
agement

Common Rail System

Conventional injection sys-
tems rely on design con-
cepts featuring synchro-
nized pressure generation
and injection. The accu-
mulator concept behind
Bosch's Common Rail sys-
tem departs from conven-
tion by breaking the direct
link between pressuriza-
tion and injection. Fuel for
the individual cylinders
flows from a shared accu-
mulator element, or fuel
rail, in which the system
consistently maintains
ideal internal pressure
levels.
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Injector for a
Common Rail
system in a
4-valve engine

Common Rail systems (seen here in a version
for automotive diesels) represent an economical option,
even for existing power-plants

The Common Rail sys-
tem consists of the fuel
rail (accumulator),
injectors with rapid-
action solenoid ele-
ments and an electron-
ic control system that
separates the pressure
generation and injec-
tion processes to abol-
ish mutual constraints.
The electronic control
system regulates the
combustion process by
selecting line pressure,
injection timing and
flow duration from the
program map.
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