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The Alfa Romeo 159 (Project Type 939), produced between 2005 and 2011, represents a pivotal era in Italian
automotive engineering. Designed as a successor to the highly acclaimed 156, the 159 was tasked with elevating
the brand's standards in build quality, safety, and mechanical refinement. This technical analysis explores the
intricate engineering systems of the 159, drawing from official owner's manuals, service documentation, and
mechanical specifications to provide a definitive resource for engineers, technicians, and enthusiasts.

The Structural Foundation: The GM/Fiat Premium Platform

The Alfa Romeo 159 was built upon the GM/Fiat Premium platform. Unlike its predecessor, which prioritized
lightweight agility, the 159 was engineered with a focus on structural rigidity and passive safety. This platform
utilized high-strength steel extensively, resulting in a chassis with a torsional stiffness of over 180,000 daNm/rad, a
benchmark figure during its production cycle. This rigidity is the cornerstone of the vehicle’s handling precision and
its 5-star Euro NCAP safety rating.

Suspension Geometry and Kinematics

The 159 utilizes a sophisticated suspension setup designed to balance comfort with the brand's signature ‘cuore
sportivo' (sporting heart):

¢ Front Suspension: High double-wishbone configuration. This setup allows for precise control of the wheel's
camber angle during compression, ensuring a consistent contact patch for the tires. The use of aluminum
components in the uprights and wishbones reduces unsprung mass, enhancing damper response.

¢ Rear Suspension: A multi-link system (often referred to as 'bi-link' in technical literature). This architecture
manages longitudinal and lateral forces independently, providing high levels of stability during high-speed cornering
and braking.

Powertrain Engineering and Multijet Technology

At the heart of the Alfa Romeo 159’s technical appeal is its range of JTDM (Jet Thrust Diesel Multijet)engines.
These powerplants represent the pinnacle of second-generation Common Rail technology developed by the Fiat
Research Centre (CRF).

The 1.9 JTDM 16V Architecture

The 1.9 JTDM 16Vengine (Generation 939) is a 1,910 cc inline-four engine capable of producing 110 kW (150 hp)
and 320 Nm of torque. Its technical highlights include:

e Multijet Injection: This system allows for up to five injections per combustion cycle. By splitting the main
injection into several smaller events, the engine achieves a more gradual pressure rise in the cylinder, reducing
combustion noise (diesel clatter) and optimizing NOx emissions.

« Variable Geometry Turbocharging (VGT): The Garrett-sourced VGT optimizes exhaust gas velocity at low
RPMs, effectively eliminating turbo lag and providing a broad torque plateau.



The 2.4 JTDM 20V Performance Variant

For higher performance tiers, the 2.4 JTDM 20Voffers a five-cylinder configuration. In its 2008 facelift (210 hp
version), it produces 400 Nm of torque at just 2,000 RPM. The engineering challenges of this engine involved
managing the thermal loads of a high-output five-cylinder block while maintaining a compact footprint within the
engine bay.

Transmission Systems: Manual and Q-Tronic

The 159 primarily utilizes 6-speed manual transmissions, though the Aisin-sourced Q-Tronic automatic was
available. In the manual realm, two specific gearboxes are prevalent:

1. M32 Gearbox: Used in the 1.9 JTDM and smaller petrol engines. It is a three-shaft design. Technical tip:
Bearing failure in the 6th gear is a documented failure mode, often requiring shim adjustment and high-quality
synthetic gear oil (75W-85).

2. F40 Gearbox: Used in the 2.4 JTDM and 3.2 JTS. This unit is rated for higher torque loads (up to 400 Nm+)
and features a more robust internal architecture compared to the M32.

Mathematical Modeling of Torque Delivery

To understand the 159's performance, we can examine the relationship between power (P), torque (T), and angular
velocity (<"aThe formul =T x dictates that the JTDM engines, with their high torque at low RPM, provide superior
'in-gear' acceleration compared to naturally aspirated petrol variants. For example, at 2,000 RPM (209 rad/s), the
2.4 JTDM (400 Nm) produces approximately 83.6 kW of instantaneous power, facilitating rapid overtaking
maneuvers without downshifting.

Comparison Matrix: Engine Specifications

The following table provides a comparative analysis of the primary engine configurations found in the Alfa Romeo
159 technical manuals.



Feature

Cylinders

Displacement

Max Power

Max Torque

Drive Type

Turbocharger

1.9JTDM 8V

4 Inline

1,910 cc

120 hp

280 Nm

FWD

Fixed / VGT

1.9JTDM 16V

4 Inline

1,910 cc

150 hp

320 Nm

FWD

VGT

The Q4 All-Wheel Drive System

The Alfa Romeo 159 Q4 system utilizes a Torsen C (Type C) center differential. This is a purely mechanical
system that splits torque in a 43:57 ratio (front-to-rear) under normal conditions. The technical advantage of the
Torsen C is its instantaneous response to slip; as it is torque-sensing rather than speed-sensing, it redirects power
before wheelspin occurs. In high-performance scenarios, the system can shift up to 72% of torque to the rear or
60% to the front.

Operational Maintenance and Service Protocols

According to the 338-page Alfa Romeo 159 Owner's Manual, adhering to specific maintenance intervals is critical
for the longevity of the Multijet and JTS engines. Modern service standards suggest more frequent intervals than

the original 30,000 km factory recommendation.

Critical Maintenance Checklist

2.0JTDM

4 Inline

1,956 cc

170 hp

360 Nm

FWD

VGT

2.4 JTDM 20V

5 Inline

2,387 cc

210 hp

400 Nm

FWD / Q4

VGT

3.2 JTSV6 Q4

6 (V6)

3,195 cc

260 hp

322 Nm

Q4 (AWD)

N/A

e Timing Belt (Zahnriemen): On JTDM engines, the belt should be replaced every 4-5 years or 100,000 km.
Failure to replace the water pump simultaneously often leads to catastrophic engine failure if the pump bearing

seizes.

¢ EGR and DPF Maintenance: The Exhaust Gas Recirculation (EGR) valve and Diesel Particulate Filter (DPF)
are prone to soot accumulation in vehicles used primarily for city driving. Technical solution: Forced regeneration
via diagnostic software or periodic high-RPM motorway driving.

e Power Steering Fluid: Many 159 models were filled with red Dexron 11l fluid from the factory, which caused
rack seals to fail. The technical recommendation is to flush and replace with Tutela GI/R (Green) fluid.

Fluid Capacities and Specifications



System Fluid Type Capacity (Approx.)

Engine Oil (1.9 JTDM) 5W-40 Synthetic (ACEA C3) 4.6 Liters
Engine Oil (2.4 JTDM) 5W-40 Synthetic (ACEA C3) 6.4 Liters
Cooling System Paraflu Up (Red) / Water 50:50 7.4 - 10.3 Liters
Brake Fluid DOT 4 Synthetic 0.5 Liters
Transmission (Manual) 75W-85 Synthetic GL-4 2.0 - 2.3 Liters

Technical Troubleshooting and Field Solutions

Operating a 159 requires an understanding of its specific electronic and mechanical quirks. Below are common
failure modes and their engineering-based solutions.

Case Study 1: The 'Hill Holder' and VDC Error

Owners often report a 'Vehicle Dynamic Control (VDC) Unavailable' warning. This is rarely a failure of the stability
control system itself. Technically, the 159’s electronics are highly sensitive to voltage drops. A battery with a cold
cranking amperage (CCA) below 80% of its rated capacity will cause the VDC module to fail its self-check during
engine crank. Solution: Test and replace the battery with a high-output AGM unit.

Case Study 2: Upper Wishbone Squeaking

The high double-wishbone front suspension is prone to bushing noise. This occurs because the rubber bushings
dry out or rotate within their housing. Technical Solution:Replacement  with  polyurethane  bushings (e.g.,
Powerflex) provides a permanent fix and sharpens steering response, though it slightly increases NVH (Noise,
Vibration, Harshness).

Case Study 3: Swirl Flap Failure (1.9 & 2.4 JTDM 16V/20V)

The intake manifold features 'swirl flaps' designed to improve low-end combustion. Over time, soot and oil vapor
(blow-by) create a 'gunk’ that causes the linkage to fail or, in worst-case scenarios, the metal flaps to break off and
be ingested by the engine. Solution:For high-mileage engines, technicians often recommend swirl flap deletion
and ECU remapping to prevent engine destruction.

Diagnostic Workflow for Electrical Systems

The 159 utilizes a complex CAN-bus (Controller Area Network)architecture. Diagnostics should be performed
using AlfaOBD or MultiECUScan software. A standard OBD-Il scanner is often insufficient for accessing the Proxi
Alignment procedures required when replacing electronic modules (e.g., the Blue&Me unit or the instrument
cluster).

Step-by-Step Diaghostic Process:

1. Connect the interface to the 16-pin EOBD port (located near the driver's knee).

2. Scan the Body Computer (BCM) for stored DTCs (Diagnostic Trouble Codes).

3. Check 'Fues' and 'Relays' in the engine bay and luggage compartment fuse boxes.

4. Verify ground strap integrity; the 159 is known for ground points under the battery tray corroding, leading to
'ghost' electrical errors.



Evolution of the 159: The 2008 'Series 2' Facelift

In 2008, Alfa Romeo implemented several 'under-the-skin' changes to address criticisms of the 159's weight. These
changes are crucial for parts compatibility:

¢ Weight Reduction: Changes to the suspension uprights (switching to aluminum) and other chassis
components reduced the curb weight by approximately 45 kg.

e Brembo Braking: The introduction of 4-piston Brembo calipers as standard on more models improved thermal
dissipation and braking modulation.

¢ Interior Ergonomics: Revised seat designs and white-lit instrumentation replaced the previous red lighting in
some markets for better legibility.

The Alfa Romeo 159 remains a masterpiece of industrial design, but its true value lies in its engineering depth.
From the high-pressure Multijet injection systems to the mechanical purity of the Q4 Torsen C differential, the 159

is a vehicle that rewards meticulous maintenance and technical understanding. By following the protocols outlined

in the service manualand addressing known failure modes with modern engineering solutions, owners can
ensure that this Italian sedan continues to deliver its unique blend of performance and style for decades to come.
The 159’s legacy is one of transition—bridging the gap between the raw, mechanical Alfas of the past and the
technologically sophisticated, safety-conscious vehicles of the modern era.
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