'''''

ECOTEC2 2'010bs

POV

€ Learn Ecotec Engine
History

€ How to:
Engine Removal and
Installation

Stage 1 and Stage 2
Upgrade Installation

Performance Clutch
Installation

€ 300 hp LSJ Race
Engine Buildup

Get the Most from
the ECAOEC 2.0L Inline
4-Cylinder LSJ Engine

—

For 2005-7 Chevy Cobalt SS and 2004-7 Saturn loth Ree vehicles




_-"%

ECOTEC2/0L LS) - |

-
0 VE

Learn How to Get the I\/Iost "
from the ECAOEC 2.0L Inline--
4-Cylinder LSJ Engine |

For 2005-7 Chevy Caobalt SS and 2004-7 Saturn loth Bee vehicles -

Illlk A '!I A



2

Copyright 2006 by General Motors (GM)

All Rights Reserved. All text and photographs in this publication are the property of GM, unless credited otherwise. |
reproduce, copy, resell or redistribute this information without the express written permission of the publisher.

[ is un
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Wcome to the enthusiastsO technical
resource for the 205 hp General
Motors (GM) Ecotec 2.0L four-cylinder
supercharged engine (RPODLSJ). This
engine, which powers the 2005-7 Chevrolet
Cobalt SS Supercharged and 2004-7 Saturn
lon Red Line performance vehicles, and is
also available as a crate engine (P/N
12499466), has a strong following on the
street for its impressive power output and
durability along with its ability to be easily
upgraded in power output. The OLSJO
engine is so called because on the vehicle
build sheet the Regular Production Option
(RPO) designation (see sidebar for more on
RPOs) for this engine is OLSJONwhich has
led to enthusiasts referring to this engine
as the OLSJO engine.

There are many topics covered in this
book to show you how to get the most
from the Ecotec LSJ-powered vehicle.
There are chapters that detail how to
remove and reinstall the LSJ engine in the
Cobalt and lon, how to install the

upgrades, how to install a performance
clutch and how to build a 300+ hp ultimate
performance LSJ.

This first chapter is loaded with infor-
mation on the Ecotec engine family, some
early motorsports usages of the LSJ engine

GM Performance Stage 1 and Stage 2 and what to look for in the future.

Ecotec 2.0L Supercharged
LSJ Engine

Whether you are a four-cylinder engine
performance enthusiast or not, chances are
the performance, elegantly simple design
and available power upgrades these
engines respond to will impress as you
learn more about the overall Ecotec engine
family and especially the LSJ engine.

CHAPTER

The Ecotec LSJ engine exclusively powers the Cobalt SS Supeftieaggdrn lon Red Line production vehicle was the first sport comy
production car. This vehicle was developed by the GM Performdnmet wheel drive vehicle the GM Performance Division developed. |
Division for all around performance. the sleeper performance car of the entire GM fleet, this thing flies!
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WhatOs an ECO TEC?

Back in 1995, the GM Powertrain lead-
ership team was developing an all-
encompassing global four-cylinder gaso-
line platform plan. They looked across the

entire GM global enterprise to determine

what vehicles were planned for the future,

what consumer desires were, and how
they could meet those desires with one

four-cylinder engine architecture. 1tOs
doubtful many of us could fathom the

diverse demands these GM Powertrain
folks encountered, but even more amazing
is that the engine that came out of that

planning, which by the way is the Ecotec
four-cylinder engine design, meets the
majority of those desires.

Requirements

LetOs look at just a sample of those
requirements: In the U.S., customers gener-
ally buy cars with automatic transmis-
sions, are accustomed to using mostly low
rom torque to motivate the vehicle, and
they expect maximum mileage while run-
ning primarily on low octane fuelNall
while meeting the demanding U.S. emis-
sion requirements.

The European customer leans toward
manual transmission vehicles and is more
than happy to run an engine in the upper
end of the powerband to take advantage of
high rpm horsepower. In general, the
European gasoline is of higher quality and
emissions requirements arenOt necessarily
lower, but just different.

Then, there are locales like Canada and
other parts of the world that are predomi-
nantly powered by four-cylinder vehicles
that need a diverse lineup of engines to
satisfy the many needs within a market-
place.

Whew! Now you get an idea how com-
plex it is to build one four-cylinder gaso-
line engine architecture to meet the needs
of the global economy.

Design Decisions

With all that said, the team narrowed in
on a few constants. The block, cylinder
head and accessory bracketry would be

A Sampling of the ECO TEC Family

cast aluminum for weight savings. New
technology, in the way of a Olost foamO cast-
ing technique (a GM patented technology)
would be employed to maximize strength
and casting accuracy, while minimizing the
cost to manufacture these components.
The engine architecture would utilize
chain-driven dual overhead camshafts for
durability, a four-valve-per-cylinder valve-
train for volumetric efficiency and cast
iron cylinder bore liners would be pressed
Ecotec 2.0L Supercharged LSJ Engingyg the aluminum block to provide a rigid
bore that could withstand higher cylinder
pressures without flexing.

This proposed four-cylinder engine
design would be able to power both front-,
rear- and all-wheel drive vehicle designs,
be configurable for variable valve timing,
be able to handle forced induction and run
on either traditional sequential intake run-
ner-based fuel injection or direct fuel injec-
tion (where the fuel injector sprays gaso-
line inside the combustion chamber).

So, itOs pretty obvious this engine
design is basically protected for every vari-
ation known to the consumer and some
that arenOt yet known! Seriously, though,
just about every situation the global GM
team thought theyOd encounter in the
future was considered as this design was
being schemed up.

The Build Team

Once all the plans were laid out, finding
Oneutral ground® for all the various GM enti-
ties to develop this new engine was
sought. After considerable discussion,
Lotus Engineering UK was engaged as the
base of the engineering operations. GM
leadership and engineers from GM North
America and GM Europe were brought
together to work as a team in developing
the hardware and software for what would
become the Ecotec.

They spent four years developing the
basic design, testing prototype compo-
nents and systems and preparing for the
engine to be the global GM four cylinder
architecture. Were there tough compromis-
Ecotec 2.4L Saturn Sky engine  €s? You bet, but in general, the leadership
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The ECOTEC LSJ Story

and engineers feel the engine has been a —Se Habla RPO?

complete success (considering the base

2.2L engine makes 140 hp and the just- n the world of the GM production For the Ecotec engine family, the

released 2.0L turbo engine makes 260 hp, cars, the Regular Production Option ~ RPOs vary from LSJ for the super-

who would argue?). number, or RPO, is the alphanumeric  charged 2.0L engine, to the L61 base 2.2L
GM has built millions of Ecotec four- identifier by which every option is cata- naturally aspirated engine. For a break-

cylinder engines so far to power vehicles loged. While most think of the RPO sig- down of the many Ecotec RPOs, see the

in every corner of the world. The engine is naling certain suspension or appearance  sidebar below.

considered a success and viewed as the packages, like the Z28 Camaro or the Z71

next Osmall blockO for sport compact | Off Road trucks, each GM engine is also

enthusiasts to tinker with in the future. identified by an RPO.

Look for more variations off this excellent

four-cylinder architecture in the future, as
the Ecotec family continues to expand and
produce ever more horsepower!

— A Short List on the Global Ecotec

2.2L -L61

The highest volume engine in the Ecotec family,

. The Saturn Sky Red Line is
powers vehicles across the globe. y

powered by the Ecotec 2.0L
(RPO:LNF) turbocharged 260
hp engine.

2.4L VT ... LE5
The largest displacement and first equipped with
active camshafts to enable «Variable Valve Timing.Z

2.0LSC...LSJ

The only supercharged Ecotec engine, and easily
upgraded in power with GM Performance Stage 1, 2
and 3 upgrade kits.

2.0L Turbo ... LNF
The most advanced Ecotec with a twin scroll

turbocharger, intercooler, direct fuel injection. Ecotec 2.4L FWD engine

(RPO...LE5)
VVT 2.2L European Z2.2xx

The European Ecotec engine family order numbers
all start with a #Z2.2¢ and have two more digits
after the #2.2¢ to indicate the exact powertrain.
(Example: Z2.2SE.)

2.0L Alfa Romeo

The Ecotec also powers some non-GM vehicles, like
the 2.0L Alfa Romeo.

Ecotec 2.0L LNF turbo
system/engine cutaway
drawing

2.0L Turbo -SAAB LK9, LQ8
The 210 hp LK9 came out in 2003 to rave reviews,
the LQ8 2.0L engine makes 175 hp.

2.0L Opel Turbo ... LQ8
The LQ8 powers various vehicles in Europe for Opel.

ECOTEC20L 7



How the ECO TEC 2.0L
LSJ Supercharged
engine was created

Back in 2001, the GM Performance
Division needed a four-cylinder gasoline
engine with a thick powerband to support
two front wheel drive small cars they were
developing. At the time, the Ecotec family
consisted of some potent, naturally
aspirated engines and a turbocharged
engine was in the works, but nothing
approached the torque and horsepower

Ecotec 2.0L Supercharged LSJ

the GM Performance Division leadership
felt was needed to make their sport com-
pact cars stand out in the U.S. market-
place. To resolve the issue, the leader of
the GM Performance B Powertrain depart-
ment, Jim Minneker, decided to build a 200
hp version of the Ecotec with a small team
of GM engineers.

Minneker had been part of the team
that built SEMA show cars in years past
and had led the creation of a prototype
supercharged Ecotec engine for a small car
called the OPiranhaO. That car was fun to
drive, the engine proved durable and the
show car development had given him an
idea of how to do a supercharged four-
cylinder Ecotec.

So Minneker pulled in some of the best
and brightest engineers he could to exe-
cute a tight development timeline.

extremely aggressive, but we were testing
the limits of our capability. In general, we
succeeded but knew weOd left some power
on the table in the end. ThatOs why the
team continued to develop some options
for increased powerNand from that the
Stage 1, Stage 2 and Stage 3 performance
upgrade kits were developed. The team
that did the original engine developmentN
namely Bill Duncan, Steve Felix, Grant
Brady and Bill OwenNtook those Stage
kits from a rough idea to an easy-to-install,

This team included Steve
Felix, Grant Brady, Bill Duncan,
and Matt Harlan, among others.

The team started with the
2.0L long block from the
Ecotec Turbo engine that was
soon to be released in the Saab
front wheel drive cars. The
forged crankshaft and connect-
ing rods loaded in this engine
make it a stout package that

can handle the stresses creat-
ed by the supercharger.

Next, they created an integral intake
manifold/intercooler that would hold the
specially-designed Eaton supercharger in
place on the engine. The supercharger
and intake/intercooler needed to be com-
pact enough to fit in the tight confines nor-
mally filled with a small nylon intake mani-
fold and throttle body. The team was

able to package the
blower system suc-
cessfully and moved
on to developing the
camshaft  design,
engine management
calibration and the
overall powertrain
manners in the vehi-
cles.

As Minneker put
it, OThe develop-
ment program was

Ecotec LSJ Component View w/ aftermarket pistons.

Ecotec LSJ Cylinder Head Combustion Chamber

honest double-digit power enhancer with
production-car manners and the Stage 1
and Stage 2 kits are 50-state emissions
legal! That team amazed me with what they
accomplished on those kitsNand the con-
sumers that have installed them canOt
believe the power increase they get for
their time and money. They really exceed-
ed anything we could have imagined.O

The Ecotec 2.0L Supercharged LSJ
engine is a performance car enthusiastOs
dream come trueNgreat power output,
efficient, easy to upgrade even further and
nestled into a fully integrated performance
car (either the Cobalt SS Supercharged or
lon Red Line). If you havenOt driven or rid-
den in a Stage 2-equipped ride, make that a
priority. The only problem is youOll be
forced to figure out how to get your hands
on one of these rockets in the future.

8 ECOTEC2.0L









11



Time Attack Development
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The ECOTEC Li Story
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Drifting with the
ECOTEC
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The ECOTEC LY Story
Crazy race turbo ECO  TECs

n case youOve heard about a front wheel

drive (FWD) Cobalt running 250+ mph at
Bonneville or a drag FWD Cobalt running over
200 mph in the quarter mile and thought,
OThat canOt be rightEO, hereOs your answer:
Turbo. A race-intended turbo Ecotec program
supported by GM Racing, GM Powertrain,
GM Performance Division, and GM Performance
Parts people and resources has been develop-
ing engines and vehicles for a few years now
with some pretty incredible results.

Obviously, to run over two bills at a
dragstrip requires serious powerNand these
engines deliver. In general, the turbocharged,
intercooled, methanol burning 2.0L Ecotec
engines started out making 600 hp in 2001 and
are making over 1400 hp when in their full-
competition drag race setup. The Bonneville
turbo engines are detuned slightly to be able
to handle wide open throttle (WOT) applica-
tions in excess of 60 seconds (thatOs a

looonnnngggg time!) without scattering.
Ecotec turbo engine in Cobalt bodied racecar.
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Pulling the Ecotec 2.0L Inline 4-cylinder supercharged LSJ engine out of your Cob
Supercharged just got a whole lot easier. This chapter walks through the process i

with almost 150 photos *showingZ you the action. Now, yousve got no excuse for n
Cobalt SS Supercharged even faster!
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Removing eOTEC LSJ



32



Removing eOTEC LSJ
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Removing eOTEC LSJ



