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AUTOMOTIVE ENGINEERING

Technical Deep Dive: The Engineering and
Performance Legacy of the Alfa Romeo 159
1750 TBI
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The Alfa Romeo 159, specifically within its 939-generation facelift, represents a pivotal moment in
the history of the Milanese automaker. Introduced as a successor to the highly acclaimed 156, the
159 had the daunting task of competing against established German rivals in the D-segment. While
early iterations of the 159 were often criticized for their excessive weight and lackluster GM-derived
petrol engines, the introduction of the 1750 TBi (Turbo Benzina iniezione) changed the narrative
entirely. This engine was not merely a replacement; it was a technical masterpiece that reclaimed
the brand's heritage of lightweight, high-output engineering.

The Historical Significance of the 1750 Displacement

For Alfa Romeo, the number "1750" carries immense emotional and historical weight. It harks back
to the legendary 1750 Berlina and GTV models of the late 1960s and early 1970s. By naming the
new 1.75-liter turbocharged engine the "1750 TBI," Alfa Romeo signaled a return to their roots:
high specific power, evocative sound, and a focus on driving dynamics over sheer displacement.
The engine, internally coded as the 939B1000, was designed to provide the performance of a
3.0-liter naturally aspirated V6 while maintaining the fuel economy and weight of a four-cylinder
unit.

Technical Architecture: The 1.8 TBi 16V Powerplant

The 1750 TBi is a 1742cc inline-four engine featuring direct injection and a high-performance
turbocharger. Unlike the JTS (Jet Thrust Stoichiometric) engines it replaced, which were based on
General Motors' Ecotec blocks, the 1750 TBi was a pure Fiat Powertrain Technologies (FPT)
development. This unit would eventually serve as the basis for the engine found in the Alfa Romeo
4C and the Giulietta Quadrifoglio Verde.

Core Engine Specifications

The following table provides a granular breakdown of the technical specifications for the Alfa
Romeo 159 1750 TBi:
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Technical Parameter Specification Detail
Engine Displacement 1742 cc
Bore x Stroke 83.0 mm x 80.5 mm
Compression Ratio 9.5:1
Induction System Turbocharged with Intercooler
Fuel Injection Direct Injection (High Pressure)
Valve Train DOHC, 16 Valves, Dual Variable Valve Timing
Peak Power Output 200 PS (197 HP / 147 kW) @ 5,000 rpm
Peak Torque 320 Nm (236 Ib-ft) @ 1,400 rpm
Engine Management Bosch Motronic MED 17.3.1
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The Scavenging Technology Framework

One of the most significant engineering innovations introduced with the 1750 TBi was Scavenging
technology. This system is designed to eliminate turbo lag-the primary drawback of turbocharged
engines during the era. The scavenging process works by utilizing the engine's electronic control
unit (ECU) to precisely manage the timing and overlap of the intake and exhaust valves.

- Operational Mechanism: By leaving both valves open momentarily during the intake stroke, a
direct flow of air is created from the intake manifold to the exhaust manifold. This increases the
flow rate through the turbocharger's turbine at low engine speeds.

- Result: This maximizes the kinetic energy available to the turbocharger, allowing it to spool up
significantly faster. Consequently, the 1750 TBi produces its maximum torque of 320 Nm at
just 1,400 rpm, a figure that remains impressive even by modern standards.

Chassis and Weight Reduction: The Series 2 Facelift

When the 159 was first launched in 2005, it was built on the GM/Fiat Premium Platform. While
this platform provided exceptional torsional rigidity (making the 159 one of the safest cars in its
class), it was notoriously heavy. For the 2008/2009 facelift (often referred to as the Series 2 or
'MY08'), Alfa Romeo engineers undertook an aggressive weight-saving program.

Key weight reduction measures included:

1. Aluminum Suspension Components: Replacing steel parts in the double-wishbone front and
multilink rear suspension with aluminum alloys.

2. Lighter Braking Systems: The use of aluminum mono-block Brembo calipers on the 1750 TBi
and Ti trims.

3. Modified Alloy Wheels: Introduction of lighter wheel designs to reduce unsprung mass.

4. Hollow Anti-Roll Bars: Optimizing structural integrity while shedding kilograms.

These changes, combined with the lighter 1750 engine compared to the 2.4 JTDm diesel or 3.2 V6,
resulted in a car that was approximately 45kg lighter at the nose, drastically improving turn-in and
reducing understeer.

Performance Benchmarking and Comparative Analysis

The 1750 TBi was positioned as the "Goldilocks" choice in the 159 lineup. It offered more soul than
the diesels and more agility than the heavy V6 Q4 models. Below is a comparison of the 1750 TBI
against its contemporary 159 petrol siblings.
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Metric

Power (HP)
Torque (Nm)
0-100 km/h (s)
Top Speed (km/h)

Weight (kg)

1.9JTS
160

190

9.7

212

~1480

2.2JTS
185

230

8.8

222

~1490
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1750 TBi
200

320

7.7

235

~1430

3.2JTS V6
260

322

7.1

240

~1680
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The data illustrates that while the 3.2 V6 had a higher peak horsepower, the 1750 TBi offered
nearly identical torque at much lower RPMs, making it more responsive in real-world driving
scenarios. Furthermore, the 1750 TBi avoided the complexities and weight of the Q4
all-wheel-drive system found in the V6, resulting in a more nimble front-wheel-drive (FWD) setup.

The "Ti" Trim and Aesthetic Engineering

The Turismo Internazionale (Ti) designation represents the pinnacle of Alfa Romeo's trim levels
for the 159. For the 1750 TBi, the Ti package was not just an aesthetic upgrade; it included
functional performance enhancements:

- Lowered Suspension: Sports springs and dampers that reduced the ride height by 20mm,
lowering the center of gravity.

- Brembo Braking System: 330mm ventilated front discs with 4-piston calipers, finished in Alfa
Red.

- Aerodynamic Enhancements: Subtle side skirts and a modified front lip to improve high-speed
stability.
- Interior Ergonomics: Ribbed leather sports seats with extendable thigh supports and a

flat-bottomed steering wheel.

Maintenance and Technical Troubleshooting

Despite being a robust engine, the 1750 TBi requires meticulous maintenance to ensure longevity.
Technical specialists and owners have identified several key areas that require attention.

1. Turbocharger Lubrication and Cooling

The turbocharger in the 1750 TBi is oil and water-cooled. A common failure mode involves the oll
feed pipe to the turbo. In early models, this pipe was located close to the exhaust manifold without
sufficient heat shielding, leading to oil carbonization (coking), which eventually blocks the oil flow
and destroys the turbo bearings. Owners are advised to upgrade to the later, heat-shielded version

of the olil pipe.

2. Timing Belt Intervals

While Alfa Romeo initially suggested longer intervals, technical consensus recommends replacing
the timing belt (cintura di distribuzione) every 4 years or 60,000 kilometers (37,000 miles),
whichever comes first. Failure of the belt will lead to catastrophic valve-to-piston contact.

3. The M32 and C635 Gearboxes

Early 159s used the GM-sourced M32 6-speed manual transmission, which was notorious for
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bearing failures in 6th gear. However, many 1750 TBi models (especially later ones) were fitted
with the more robust F40 or C635 transmissions. Identifying which gearbox is present is crucial for
long-term reliability planning.

4. Variable Valve Timing (VVT) Solenoids

The dual VVT system relies on clean oil to function. Using oil that does not meet the Fiat
9.55535-S2 specification can lead to solenoid clogging, resulting in rough idling or a loss of
low-end torque.

Practical Implementation: Optimizing the 1750 TBi for Longevity

For enthusiasts looking to maintain or purchase an Alfa Romeo 159 1750 TBi, following a strict
technical protocol is essential. Below is a maintenance checklist designed for high-performance
longevity:

1. Oil Selection: Use only high-quality synthetic 5W-40 oil specifically formulated for
turbocharged direct-injection engines (e.g., Selenia StAR Pure Energy).

2. Cooldown Periods: After spirited driving, allow the engine to idle for 60-90 seconds before
shutting off to allow the turbocharger temperatures to stabilize.

3. Spark Plug Maintenance: The 1750 TBi uses high-performance iridium-tipped plugs. These
should be inspected every 30,000km to prevent misfires under boost.

4. Brake Fluid Flush: Given the performance nature of the Brembo system, a DOT 4 low-viscosity
fluid should be flushed every two years to prevent moisture buildup in the calipers.

Conclusion: The Legacy of the 939 TBi

The Alfa Romeo 159 1750 TBi stands as a testament to the fact that displacement is not the sole
arbiter of performance. By integrating advanced thermodynamic principles like scavenging with a
lightweight chassis design, Alfa Romeo created a car that bridged the gap between their glorious
past and the modern era of downsizing.

While the 159 was eventually replaced by the rear-wheel-drive Giulia, the 1750 TBi engine lived
on, proving its engineering worth in the mid-engined 4C supercar. For the enthusiast, the 159 TBI
offers a unique blend of Italian style, incredible mid-range punch, and a chassis that-when properly
maintained-delivers one of the most engaging front-wheel-drive experiences in automotive history.
Its status as a future classic is nearly guaranteed, not just for its Giugiaro-designed looks, but for
the technical brilliance found beneath its hood.
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