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2003 Australia’s safest compact 4WD in occupant safety. 5 Star crashworthiness test rating, 

Australian New Car Assessment Program (ANCAP). 

(The best-ever rating for a compact ATW, Subaru Forester XS Luxury Pack.)

2002 Australia’s Best Cars, Best Recreational 4-Wheel Drive, Subaru Forester X.

The Courier Mail, Queensland Car of the Year, Outstanding Recreational Vehicle, Subaru Forester X.

2001 Australia’s Best Cars, Best Recreational Vehicle Under $45,000, Subaru Forester Limited.

The Courier Mail, Queensland Car of the Year, Outstanding Recreational Vehicle, Subaru Forester.

2000 Australia’s Best Cars, Best Recreational Vehicle, Subaru Forester.

4X4 Australia, Best All-Wheel Drive, Subaru Forester.

The Courier Mail, Queensland Car of the Year, Outstanding Recreational Vehicle, Subaru Forester.

1999 RACT Best Cars, TAS, Best Recreational Vehicle & Overall Winner, Subaru Forester.

RACQ/The Courier Mail, QLD, Q-Car 1999, Best Recreational Vehicle & Overall Winner, Subaru Forester.

Australian Rally Manufacturers’ Champion
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The Forester 2.5-litre XT is designed to be the top performance model of the Forester range with power and torque

output that is superior to the 3.0 litre six-cylinder non-turbo engines of its compact all terrain wagon competitors.

The Forester 2.5 XT is the only turbo model in the compact Sports Utility Vehicle segment, with the "Best of Both

Worlds" concept that provides for all road capability with excellent "on road" sports driving performance. Forester

2.5 XT is a "Sports All Terrain Compact Wagon" developed as a refined family vehicle with a high level of "sports"

driving performance. The engine has therefore been tuned with a bias to increased levels of engine torque at low to

mid range engine speed. The engine develops maximum power of 155kW @ 5600rpm and 320Nm of torque at

3600rpm compared to the non-turbo Forester 2.5 X & Forester 2.5 XS which develop 112kW @ 5600rpm and

223Nm/3600rpm. This is an increase of 38% in power and a 43% increase in torque over the non-turbo engine. As

with the Forester XS Luxury Pack, the Forester XT Luxury Pack with side air bags also features high-level occupant

protection attaining a 5 star rating in ANCAP independent crash safety tests, with the base model Forester XT

scoring a high 4 star rating.

Key mechanical changes in the Model Year 2004 Forester 2.5 XT are:-

• Increase in body rigidity and improved crashworthiness (ANCAP 5 Star).

• Improved handling performance and driveablity 

• Reduced levels of NVH (noise vibration & harshness).

• More powerful 2.5-litre turbo horizontally opposed boxer engine

- Active Valve Control System (AVCS).

- Electronic Throttle Control System (ETCS).

- Semi-closed deck cylinder block.

- High strength steel alloy rear main crank journal.

- Strengthened pistons and con rods.

• New "Direct Control" four speed automatic transmission for improved shift quality 

control at a reduced weight.

Development concept
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Performance

The emphasis of the development of the 2.5-litre turbo Forester XT engine

has centred on improving the low to mid-range torque output to maximise

pulling power at low engine speed. Torque delivery begins from 190Nm  

@ 1200rpm with a more rapid rate of increase in the rev range 1200 to 

2000rpm to provide strong pulling power at low speed. After 2000rpm

torque continues to strongly increase at a slightly lesser pace before

peaking with 320Nm@ 3600rpm and then dropping to 264Nm @ 5600rpm.

This is quite different to the characteristic of the model year 2003 2.0-litre

Impreza WRX that has a more rapid increase after 2000rpm up until approx

2500rpm when it flattens off at a strong 300Nm all the way through to 4000rpm

before dropping slightly to approx 280Nm @ 5600rpm. The Forester XT 

in contrast, has a stronger and more linear torque delivery at low speeds and

the turbo surge at 2500rpm experienced in the Impreza WRX is not so

apparent. Peak power is also down slightly by 13kW on the MY03 WRX.

Forester XT Technical Supplement
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Cylinder Block

The cylinder block for the Forester XT turbo engine features a "semi closed

deck" design due to the higher thermal loads and pressures associated with

a turbo engine. This feature provides for the cooling efficiency of a

completely open deck design with the strength of a closed deck. By

providing additional reinforcement at the top of the cylinder liner the bore

is less susceptible to distortion under the increased pressures that are

generated by a turbo engine. 

This cylinder block also features a new high strength cast

steel alloy rear main journal. This new design allows for

reduced bearing oil clearance during cold condition that

can be maintained even when the engine is at operating

temperature. This reduces vibration and bearing rumble

noise particularly during the warm up phase.

Cast steel alloy rear main bearing

Engine
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Pistons & Connecting Rods

The pistons feature improved high tensile strength

aluminium alloy (AC8A -> UAC12H) along with optimised

piston crown shape for improved fatigue resistance. The

connecting rod has also been strengthened for improved

rigidity against distortion as a result of higher pressures and

loadings of the turbo engine.

Cylinder Head Features

• Four valves per cylinder in cross flow format with straight tumble airflow being achieved by manifold and intake port design.

• Tumble Generator Valves (TGV) for good combustion efficiency and low emissions during cold start. After starting the TGV 

immediately opens to maintain good airflow and performance.

• Twin camshaft per cylinder head, with direct valve actuation and Active Valve Control System (AVCS) variable valve timing.

• Camshaft weight has been reduced 1700g by using a hollow shaft and an assembly of sintered cam lobes.

• Sodium filled exhaust valve stems for low inertia and improved heat dissipation.

• Single timing belt with self-adjusting tensioner. (100,000 km replacement interval)

Engine

High tensile strength
aluminium alloy

Greater connecting 
rod hardness

Improved cap
rigidity

Optimised piston crown
shape (Doughnut shape)

Improved fatigue
resistance of the
connecting rod material

Small end of connecting
rod tapered

2.5 litre turbo sintered assembly camshaft

2.5 litre non turbo



Active Valve Control System (AVCS)

The purpose of the Active Valve Control System is to increase engine power and torque output while at the same time gaining

improvements in fuel consumption, exhaust emissions and idling stability.  By controlling the intake valve timing to suit the engine load

and speed conditions, AVCS optimises the engine volumetric efficiency and combustion

process. This is achieved by rotating the intake camshaft relative to the camshaft

sprocket within a maximum range of 20 crankshaft degrees. The Engine Control

Module (ECM) based on input signals from the airflow sensor, engine coolant

temperature sensor, throttle position sensor and camshaft position sensors

calculates the optimum valve timing. The ECM then generates a duty ratio

electrical output signal to an Oil Control Valve (OCV) positioned at each

intake camshaft sprocket to control engine oil pressure which is

supplied to advance and retard chambers within the AVCS

actuator. Valve timing is continuously and infinitely variable within

the 20 crank degree range and controlled according to engine

speed and load conditions. The computer map has been set to

provide for optimum valve timing for stable idling, improved fuel

consumption and low emissions in the medium speed range and

maximum power at high engine speed and load.

Idle and High Speed Control

Engine
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Low to Medium Speed and Load Range

When the engine is running in the medium speed range and the engine load is small advancing the

intake valve timing reduces intake air blow back thereby improving fuel consumption.  Increasing the

intake and exhaust valve overlap also promotes exhaust gas re-circulation (EGR) reducing NOx exhaust

gas emissions. When the engine load increases, advancing the intake closing time takes advantage of

the intake air inertia to create a supercharge effect on the incoming intake air.

High Load Range (2000 – 3200 rpm)

At high engine load conditions intake and exhaust valve overlap utilizes the scavenging effect produced

by the exhaust gas pulsation to draw intake air into the cylinder. Since the intake valve is closed at the

end of the intake stroke, air intake efficiency is improved and engine power output is boosted.

Engine

Exhaust valve
timing

Intake valve
timing

TDC

BDC

Advance

Overlap produces
the EGR effect inside
the engine
(at medium load)

Inertia supercharging
effect produced by
advancing the intake
valve closing time

Exhaust valve
timing

Intake valve
timing

TDC

BDC Overlap produces Scavenging 
effect (due to exhaust pulsation)
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Volumetric efficiency
improved by advancing
the intake valve 
closing time



Electronic Throttle Control System (ETCS)

Electronic Throttle Control (ETCS), sometimes referred to as ‘fly-by-wire’, means that there is no

mechanical connection between the drivers foot and the throttle butterfly which controls engine

speed and power. Previously throttle opening was largely linear and directly proportional to the

movement of the accelerator pedal inside the vehicle. Now the throttle opening, which is still

controlled by the driver’s foot, can be adjusted by the engine management computer, to better suit

the operating conditions for smoother response and more faithfully follow the drivers intention. For

example the kangarooing action that can sometimes occur at slow speed due to unintended

pulsation of the drivers foot can be eliminated. Similarly other functions such as idle speed increase

due to cold start, air conditioning operation or cruise control can all be performed by the ETCS.

Throttle valve opening is now performed by an electric motor controlled by an electronic control

unit, based on input from the accelerator pedal sensor (APS) and as a failsafe precaution 

the throttle position sensor. Input signals are also received from the engine management computer

based on the engine operating conditions to provide for smooth operation with improved 

fuel consumption.

Engine
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Turbocharger

The turbocharger used in the Forester XT is the same physical size and

specification as the Impreza WRX model year 2003 however because

the Forester has a larger 2.5-litre engine the turbocharger capacity to

engine capacity ratio is smaller. The maximum boost pressure is lower

at 600 mmHg (11.6psi) compared to 700 mmHg (13.5psi) in Impreza

WRX.

Exhaust system

The exhaust system has been developed with a reduced back pressure in conjunction with ECU tuning

to maximise the potential power of the 2.5-litre turbo engine and also to realise the classic Subaru Boxer

engine bass exhaust note at low engine speeds. The "Subaru Sound" has been emphasised by use of a

larger diameter tailpipe and internal tuning of the muffler, while still maintaining quietness inside the

cabin through the use of a large capacity muffler (19-litre) and four-litre resonator.

Engine

04MY 03MY
Forester WRX

A/R 13 13

Turbine Blade diameter intake/outlet 45.6/52 mm 45.6/52 mm 

Number of blades 12 12

Compressor Blade diameter intake/outlet 56/40.6 mm 56/40.6 mm 

Number of blades 6+6 6+6

Waste gate Waste gate port diameter 27 mm 27 mm

Waste gate set load 45.3 kPa/1 mm 64.7 kPa/1 mm

56.0 kPa/6 mm 84.7 kPa/6 mm

Maximum turbo charge pressure 600 mmHg 750 mmHg

Compressor housing

Intake

Compressor wheelTurbine wheel

Exhaust outlet

Double cast iron
exhaust manifold

19-litre muffler

4-litre chamber
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Automatic Transmission

The Forester XT is the first vehicle in the

Subaru range to feature the new ‘Direct

Control’ four-speed automatic transmission.

The gear train of this transmission is the same

as previous models but it now features more

direct electronic control. Conventional

automatic transmission hydraulic control is

called ‘sequence control’ and this system

uses hydraulic switching valves to direct oil

pressure to hydraulic clutches from the oil

pump. This system in order to prevent shift

shock due to sudden engagement/dis-engagement of the clutches, uses additional devices such as line pressure control

solenoids, accumulators and hydraulic control valves. Since this system requires many mechanical components with a large

number of movement combinations it is very difficult to guarantee smooth shifting under all operating conditions.

Additionally if, due to a sudden change in operating conditions, a second gear change is required while the initial shift is in

progress, the second shift cannot be commenced until the accumulator and or clutch operation has been completed. This

can result in sluggish unresponsive gearshift operation under certain operating conditions. The new ‘Direct Control’ system

uses direct computer controlled duty solenoid valves for each hydraulic clutch to simplify the clutch control operation,

providing a faster and greater range of control. The result is improved accuracy and smoother gearshift control with

simplified construction of the control valve assembly.

Manual Transmission

The compact five speed manual All-Wheel Drive (AWD) transmission is the same unit as used in the

model year 2003 Forester but with improvements in the following areas: -

• Reduced levels of Noise Vibration and Harshness (NVH) and gear durability due to 

increased gear width for improved meshing and gear noise.

• Improved clutch performance through the use of new clutch disc with

improved facing material. A wide-angle damper (WAD) mechanism is also used to reduce gear 

vibration noise under high load and slow speed conditions.

• Fuel consumption has been improved through low friction driven bearings and the use of a lower viscosity 

oil (75W90 GL5).

Transmission

Direct 
Control System

Sequence
Control System
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Safety Improvements 

The 2004 Model Year Forester naturally features all of the improved body construction techniques that were introduced

with the 2003 model year as explained in the Forester MY03 Technical Description (P-FTB03). However to further improve

body strength and crash performance the following additional improvements have been made.

• Front cross member mounting strengthened by 30% over the MY03 Forester to improve body strength 

against lateral cornering forces. The result is improved vehicle cornering and handling as a result of more 

responsive and direct steering and less dynamic suspension geometry change. The front suspension strut 

tubes also have increased wall thickness from 2.3 to 2.9mm to improve steering response and provide a 

firmer feeling.

• Front doors have been strengthened against intrusion into 

the passenger compartment to improve side impact crash 

performance

• Front brake pedal backward movement in an offset frontal impact 

has been reduced through strengthening of the brake pedal-

mounting bracket. This helps to minimise the chance of the driver’s 

feet becoming trapped between the brake pedal and the floor in a 

severe offset frontal impact.

Body
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Front chassis reinforcement frames
Sub Frame
New ring-shaped reinforcement frames



Safety Improvements (cont.) 

• An energy absorbing floor mat is used on the drivers side to 

decrease the possibility of lower leg injury

• The front seat belt load limiters that absorb the impact 

energy on the occupants body have been increased from 

2 to 3 kN.

• Seat belt audible warning system has been added to all 

models. This system causes a buzzer to sound and a warning 

light to flash at a speed above approximately 25Km/hr if the 

driver seat belt is not engaged.

• Optional side air bags have been increased in 

size to better protect the head and torso of the 

front occupants.

The combination of these additional safety measures

including the use of the optional side air bags on the Luxury

Pack, first introduced in the MY03 Model Year Forester XS,

has resulted in the Forester being the first Japanese car to

be awarded the 5 star rating in the independent Australian

ANCAP crash tests.

Body
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Theft protection
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DataDot - Vehicle Identification Theft Protection
All Impreza models have been coded with up to 10,000 microscopic DataDots, taking theft protection to an even higher

level. This system provides for vehicle and component identification thereby deterring professional thieves from

targeting a Subaru. DataDots make it difficult to change the identity of stolen vehicles, or use parts from multiple vehicles

to "re-birth" a car, this Subaru is a less attractive target. The DataDot system carries the endorsement of the Australian

Government appointed National Motor Vehicle Theft Reduction Council. It is also supported by an extensive

infrastructure of registration and justice agencies that have been trained to recognise this unique vehicle identifier when

carrying out the process of vehicle and/or component identification.

What are DataDots?

DataDots represent state of the art identification technology.

They are the size of a grain of sand, made from a high tech

polyester substrate and suspended in a clear drying adhesive

with a UV trace featuring its own DNA qualities.

How do they work?

DataDot Technology is a simple and effective theft deterrent

system, based on the reliable identification of a vehicle’s key

component parts. Ten thousand (10,000) DataDots, are laser

etched with the unique Vehicle Identification Number (VIN),

using a unique, patented spray process. They are a permanent

identification solution for the vehicle, and the warning labels

clearly mark the vehicle and component parts as being easily identifiable by authorities in the event of theft.

As a result the vehicle is of little value to a professional thief. Thieves are interested in vehicles where identities can easily

be changed or stripped for parts. 

How can the DataDots be seen?

The DataDots are almost invisible to the naked eye, yet under UV light the clear drying adhesive shines brightly and is easy

to detect, even from a distance. Having located a single DataDot, it can be simply viewed under a minimum of 30 times

magnification. Police and registration authorities are generally equipped with suitable magnification tools. This enables

authorities and police to conduct on-the-spot verification of the DataDot VIN against the VIN plate affixed to the vehicle.

How does it reduce theft risk?

The deterrence of theft is the ultimate protection for the vehicle, and DataDot Technology helps the authorities to prove

the true identity of a vehicle. The DataDot Technology decals, that appear on the vehicle assist in deterring thieves.
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F O R E S T E R S P E C I F I C AT I O N S

MODEL FORESTER 2.5 X and 2.5 XS FORESTER 2.5 XT

Overall Length mm 4450 4450

Overall Width mm 1735 1735

Overall Height @ UM with roof bars mm 1590 1590

Wheelbase mm 2525 2525

Front Track mm 1495 1495

Rear Track mm 1485 1485

Min Road clearance @ UM mm 200 200

Approach Angle deg. 25.1 25.1

Departure Angle deg. 21.2 20

Breakover angle deg. 18.9 18.7

Torsional rigidity 29% > MY02 29% > MY02

Unladen mass (UM) Kgs Manual (2.5 X / 2.5 XS) 1375 / 1365 1425

Unladen mass (UM) Kgs Automatic (2.5 X / 2.5 XS) 1395 / 1385 1445

Gross Vehicle mass Kgs Man 1950 1950

Gross Vehicle mass Kgs Auto 1950 1950

Payload Kgs (inc passengers) Man (2.5 X / 2.5 XS) 578 / 588 498

Payload Kgs (inc passengers) Auto (2.5 X / 2.5 XS) 558 / 568 505

Type Horizontal opposed 4 cyl sohc Horizontal opposed 4 cyl sohc

Capacity cc 2457 2457

Bore x Stroke mm 99.5 x 79 99.5 x 79

Comp. Ratio 10:1 8.2:1

Max output Kw/rpm 112/5600 155/5600

Max Torque Nm/rpm 223/3600 320/3600

Power to weight ratio kg/Kw Manual @ UM (2.5 X / 2.5 XS) 12.28 / 12.19 9.19

Power to weight ratio kg/Kw Auto (2.5 X / 2.5 XS) 12.46 / 12.37 9.32

Power/litre  Kw/ Litre 45.58 63.09

Fuel system Multi point sequential injection Multi point sequential injection

Fuel Requirement RON (research octane number) 91 95

Alternator 12volt 90 amp 12volt 90 amp

Battery 12volt 48 amp hr 12volt 48 amp hr

Type Automatic Automatic

Gear ratio 1st 2.785 2.785

Gear ratio 2nd 1.545 1.545

Gear ratio 3rd 1.000 1.000

Gear ratio 4th 0.694 0.694

Gear ratio Rev 2.272 2.272

Final Drive axle ratio 4.444 4.444

Type Manual Manual

Gear ratio 1st 3.454 3.454

Gear ratio 2nd 2.062 1.947

Gear ratio 3rd 1.448 1.366

Gear ratio 4th 1.088 0.972

Gear ratio 5th 0.78 0.738

Gear ratio Rev 3.333 3.333

Axle ratio 4.111 4.444

High/Low ratio 1.196 -

Type Rack & Pinion Rack & Pinion

Turning circle curb to curb metres 10.60 10.60

Tyre size P215/60 R16 94H P215/60 R16 94H

Manufacturer Yokohama Yokohama

Model Geolander G900 Geolander G900

Rim size 6.5 JJ x 16 6.5 JJ x 16

Rim offset mm 48 48
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Subaru Australia reserves the right to change mechanical specification and equipment levels without notice.†95 RON fuel is not available in all areas of Australia.



Forester XT Technical Supplement

F O R E S T E R S P E C I F I C AT I O N S

MODEL FORESTER 2.5 X and 2.5 XS FORESTER 2.5 XT

Front Macpherson strut,Independent coil spring Macpherson strut,Independent coil spring

Stabiliser bar diameter mm 21 21

Rear Dual link strut, independent coil spring Dual link strut, independent coil spring

Stabiliser bar diameter mm 17.3 17.3

System Disc ventilated front / Disc solid rear Disc ventilated front / Disc solid rear

Front ventilated disc outer diameter mm 294 294

Front brake caliper (pot size) mm 42.8 x 2 42.8 x 2

Rear disc outer diameter mm 266 266

Rear brake caliper (pot size) mm 38.1 38.1

Brake Booster Type (size mm) Vacuum 205 + 230 Vacuum 205 + 230

Fuel tank litres 60 60

Fuel range Km @ ADR81/01 combined cycle 631 Auto/(631 Manual) 535 Auto/(545 Manual)

Engine Oil Litres approx 4.0 approx 4.0

Engine Coolant Litres 6.9 man 6.8 auto 6.9 man 6.8 auto

Unbraked trailer Kgs 500 500

Braked trailer Kgs 1400 1400

Maximum roof load Kgs 80 80

ADR81/01 Litre/100 Km Manual trans (Auto Trans) 12.7(12.4) Urban 15.4(15.1) Urban

This is a new test method using a different cycle 

to previous years. This method returns a higher 7.6 (7.8) Extra Urban 8.7 (8.6) extra Urban

numerical value than the previous test method due to

a different driving cycle 9.5 (9.5) Combined 11.2 (11.0) Combined

Max. Speed Km/hr man 190 210

Max. Speed Km/hr auto 188 210

0-100 Km/hr secs. man 9.9 6.4

0-100 Km/hr secs. Auto 10.4 6.8

0-400 m (Manual) 17 NA

0-400 m (Auto) 17.5 NA

60-100 Km/h 4th / 5th manual (D range auto) 8.6/13.8 (5.8) NA

80-100 Km/h 4th / 5th manual (D range auto) 4.3/7.2 (3.1) NA

MAX tan _ MAXIMUM SAFETY ANGLE 48.6° NA

CARGO VOLUME (measured by VDA) Litres

With back seat up (V11) To lower end of rear quarter window 387 387

With back seat folded down (V14) 1692 (without Moonroof) 1692 (without Moonroof)

1592 (with Moonroof) 1592 (with Moonroof)

INTERIOR SIZE (measured by SAE/FHI) mm

Front shoulder room (W3) 1356 1356

Rear shoulder room (W4) 1361 1361

Effective leg room (front) (L34) 1066 1066

Effective leg room (rear) (L51) 856 856

Effective head room (front) (H61) 1012 1012

Effective head room (rear) (H63) 1010 1010

Rear opening lower width (FHI 3) 975 975

Cargo space height (FHI 4 / H505) 856 856

Cargo floor width (rear quarter) (FHI 2) 1366 1366

Cargo floor width (wheel house) (FHI 1 / W201) 190 190

Cargo floor length (back seat up) (FHI 6 / L203 ) 961 961

Cargo floor length (back seat down) (FHI 5 / L202) 1716 1716

Cargo floor distance from ground (FHI 10 / H250) 690 690

Hatchback height when open (FHI 11) 1883 (up to the hatch bottom handle) 1883 (up to the hatch bottom handle)

1989 (up to the highest part of hatchback) 1989 (up to the highest part of hatchback)

Rear space needed to open rear hatch ( FHI 12) 470 470
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Subaru Australia reserves the right to change mechanical specification and equipment levels without notice.†95 RON fuel is not available in all areas of Australia.


