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ELECTRONICALLY CONTROLLED
TURBOCHARGING SYSTEM

* System Operation

* System Parts

* Electronically Controlled Wastegates and

Bypass Valves

 Service / Diagnostics




FUTURE TRENDS

e 25 percent of all light vehicles sold in the U.S. will be
turbocharged.”

-J.D Power and associates

e Today: 1 million turbocharged vehicles sold (5%)

* Five year: more than 4 million (20%)
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That includes a rapid growth in the United States, where turbocharged vehicles are expected to
grow from nearly one million (five percent) vehicles sold today to more than four million (over 20
percent) in five years. In China, turbocharging will grow from approximately 10 percent today to 20

percent by 2015. The company also expects the global turbocharged commercial vehicle engine
segment to grow rapidly from 3.5 million engines in 2009 to six million engines in 2015.
Honeywell's data is based on a collaboration of findings from industry analysts, including IHS
Global Insight, J.D. Power & Associates, and R.L. Polk & Co., as well as customer forecasts,
interviews, and discussions.




SYSTEM OPERATION

* Exhaust driven supercharger

* Boost pressure increases with load







SYSTEM PARTS

e Turbocharger
* Intercooler
* Wastegate
* Bypass Valve
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INTERCOOLER

Top Mount Intercooler

Front Mount
Intercooler




WASTEGATE & BYPASS VALVE

* Wastegate * Bypass Valve: Blow Off Valve
e Controls boost under load e Controls boost when the
e Redirects exhaust gases throttle is closed
around the turbine e Releases boost pressure
e Back into the exhaust system e Back into the compressor inlet
 Out to atmosphere after the MAF
 Controlled by boost * Outto atmosphere
pressure e Controlled by manifold

vacuum
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Wastegate
Actuator
Signal
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(Manifold

Wastegate




ELECTRONICALLY CONTROLLED
WASTEGATE

e Solenoid Controlled

* Directly Driven
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SOLENOID CONTROLLED

Wastegate Actuator Wastegate Actuator Modulated
Rod Actuator Signal
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ELECTRONICALLY CONTROLLED
BYPASS VALVE

Bypass Hose

 Solenoid controls the
boost pressure reaching
the bypass valve
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SERVICE AND DIAGNOSTICS

e O1l quality

e Coolant quality

* Aftermarket Parts

 Oscilloscope for Diagnostics
e Underboost

e Overboost

* Surge




EXAMPLE: 2004 DODGE SRT4

e 3 Solenoids
1. Throttle Inlet Pressure
2. Wastegate Actuator

3. Surge Valve Actuator
e Throttle Inlet Pressure Sensor

e Manifold Absolute Pressure Sensor
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QUESTIONS:

THANK YOU'!
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Southern lllinois University Carbondale
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