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Changing “The Rules”

aanm R



Nhy GDI?

» Fuel is injected under high pressure directly into the
combustion chamber.

BAllows the precise control of charge stratification vital
to ignite ultra - lean air / fuel mixtures.

» Direct injection has less need for a Throttle.

BEliminates pumping loss associated with drawing air
around a conventional engine's butterfly valve.




GDI vs PFI

» PFI

B2875 Measurements for Calibration.
BLambda Closed - Loop Control.
BTWC and Rich/Lean Cycle.

» GDI

B12,000,000 Measurements. (Engine Mapping)

B40% More Computer Functions.

BHigh Pressure Pump, Injectors, Valves, and Fuel Rail.
BHigh Pressure & Exhaust Temperature Sensors
BNOXx Storage Catalyst




GDI Advantage & Di

» Advantages
B25% Improvement in Fuel Economy
B1l2- 15% Reduction in Emissions
BHigher Compression

» Disadvantages
BHigh Cost
BMore Components
BNOXx Storage Catalyst Required.
BComplex Strategies.
BPossibly Six Operating Modes.
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» Higher Compression

» Turbo Charging

» Knock?

BGas Injected Just Before Ignition.

BLess Time for Knock.

BColder Fuel at Ignition.

BTighter Controls.

BHigher Compression Ratios and Boost Pressures.
BBetter MPG and Higher HP.




General Specifications
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» Fuel Pressure = 500 - 2900 psi. (high side)

» Injector Opening Voltage = 50- 90V Capacitor Kick
» Injector ON time = As little as 400 _ s. @ Idle

» Transfer Fuel Pressure = 50- 60 psi.




Terminology
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» Stratified

BFuel/Air Mixture is Rich around Spark Plug Only,
Remaining Mixture in Cylinder is Lean.

» Stratified Cold Start

BRetarded Ignition Timing, Increases Exhaust Temp,
Faster Catalyst Warm - up.

» Homogeneous
BAIr and Fuel are Equally Mixed in Cylinder.




81/100 km fuel consumption 13% &g&cg\(e
S.1. engine in MVEG test cycle 10% power train
10%
Friction, additional
15% consumers
7% Pumping losses
Non-ideal combustion,
heath loss at chamber wall
0 Losses caused
45% by A=1
Losses of
ideal process
BOSCH Courtesy of Robert Bosch LLC. K3/P-BD 9143391:7
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Fuel Savings Comparision

Thermomanagement
Ideal stop
Homogeneous lean

Variable valve lift

Gasoline direct
injection

Compact car, MVEG test cycle

Exhaust gas recirculation -]

Saving in fuel consumption in % Theoretical
potential
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EGR
Reduction of NOx Pre-Catalyst

three way conversion

engine out emission HC oxidation at lean burn,

NOx-Catalyst
without oxygen
storage

Trim control
ata =1,
monitoring
. Temperature Sensor gl
Operation conditions of
NOy-adsorber, monitoring
of pre-catalyst
A -control,
control of catalyst regeneration,
torque monitoring
BOSCH Courtesy of Robert Bosch LLC. K3/P-BD 91573@:7
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94 %

90 %

NOx conv ersion

Regeneration
during 100 s
p| at650°C

8 h operation
with 150 ppm sulphur

BOSCH Courtesy of Robert Bosch LLC. K3/P-BD 9158&&:7
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Different Spray Guide Designs

Wall guided, Wall guided, Spray guided
Swirl Tumble

BOSCH Courtesy of Robert Bosch LLC. K3/P-BD 9'!4835::7
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