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The Ford Focus, particularly the models produced between 2005 and 2007, represents a pivotal era in the

evolution of compact vehicle engineering. Transitioning from the older Zetec (Zeta) architecture to the sophisticated
Mazda-derived Duratec (MZR) platform, these vehicles offered a significant leap in thermal efficiency, weight
reduction, and power delivery. For automotive engineers, technicians, and performance enthusiasts, understanding
the technical nuances of the 2.0L and 2.3L 14 Duratec engines is essential for maintenance, troubleshooting, and
optimization.

The Theoretical Framework of the Duratec Architecture

The 2.0L and 2.3L engines utilized in the 2005-2007 Ford Focus are part of the Ford Duratec family, specifically the
Duratec 20 and Duratec 23. Unlike their predecessors, these engines feature an all-aluminum engine block and
cylinder head. This move from cast iron to aluminum significantly reduced the front-end weight of the vehicle,
improving handling dynamics and fuel economy.

DOHC and Valvetrain Mechanics

At the core of the Duratec engine is a Double Overhead Camshaft (DOHC) design. This configuration allows for
four valves per cylinder (two intake, two exhaust), totaling 16 valves. The primary advantage of the DOHC layout in
the Focus 2007 models is the reduction of reciprocating mass in the valvetrain, allowing for higher RPM ceilings

and more precise valve timing control. A frequent point of inquiry for these models is whether they utilize a timing
belt or a timing chain. The Duratec 2.0L and 2.3L engines are equipped with a timing chain, which, unlike a belt, is
designed to last the lifetime of the engine, provided oil change intervals are strictly followed to prevent hydraulic
tensioner failure.

Induction and PZEV Compliance

One of the unique aspects of the 2005-2007 Focus lineup was the introduction of Partial Zero Emissions Vehicle
(PZEV) variants. To meet these stringent environmental standards, Ford implemented several technical
modifications, including a specialized intake manifold with Imrc (Intake Manifold Runner Control)valves and a
high-efficiency catalytic converter. The induction system also featured a "lifetime" air filter in certain 2007 models,
designed to last upwards of 150,000 miles without replacement—a feat achieved through a high-capacity carbon-
trap housing.

Technical Specifications and Performance Metrics

To understand the operational capabilities of these engines, we must analyze their geometric and output
specifications. The 2.0L Duratec is the high-volume standard, while the 2.3L was often reserved for the ST trim or
specific PZEV regions.



Feature 2.0L Duratec 20 (14) 2.3L Duratec 23 (14)

Displacement 1999 cc (122 cu in) 2261 cc (138 cu in)
Bore x Stroke 87.5 mm x 83.1 mm 87.5 mm x 94.0 mm
Compression Ratio 10.0:1 9.7:1

Horsepower 136 hp @ 6000 RPM 151 hp @ 5750 RPM
Torque 133 Ib-ft @ 4500 RPM 154 |b-ft @ 4250 RPM
Engine Block Aluminum Alloy Aluminum Alloy
Timing Drive Silent Chain Silent Chain

The mathematical difference in torque between the 2.0L and 2.3L is primarily due to the longer strokeof the 2.3L
engine (94.0 mm vs 83.1 mm). In engineering terms, a longer stroke increases the leverage on the crankshaft,
resulting in higher low-end torque, which is ideal for heavier loads or more spirited acceleration in the 2007 Focus
SE and ST sedan trims.

Engine Layout and Component Analysis

For diagnostic purposes, the engine bay layout of the 2007 Ford Focus must be visualized as a modular system.
The transverse engine orientation (East-West) is standard for this front-wheel-drive platform.

Key Component Locations

« Electronic Control Unit (ECU/PCM): Typically located near the firewall or within the passenger compartment
kick panel to protect it from thermal stress.

« Ignition System: These engines use a Coil-on-Plug (COP) system, eliminating the need for traditional spark
plug wires and improving ignition timing accuracy via the PCM.

¢ Fuel Rail: Located atop the intake manifold, featuring a returnless fuel system to reduce evaporative
emissions.

¢ Cooling System: Includes a cross-flow radiator and a pressurized overflow degas bottle. The thermostat is
housed in a plastic housing that is a known point of failure due to heat cycling.

Wiring and Electrical Data Lines

The 2007 Focus utilizes a CAN-BUS (Controller Area Network)architecture for communication between the
PCM, Body Control Module (BCM), and Instrument Cluster. Wiring diagrams for the 2.0L engine show a complex
web of sensors including the Mass Air Flow (MAF) sensor, Engine Coolant Temperature (ECT) sensor, and the
dual Oxygen (0O2) sensor setup. Technical troubleshooting often requires checking for continuity in the 5V reference
circuits that power these sensors. Any resistance fluctuation in these wires can lead to "phantom" codes or poor
engine performance.

Cooling System Dynamics and Maintenance

The cooling system in the Duratec-equipped Focus is critical because aluminum engines are highly susceptible to
warping if overheated. The 554Z-8260-AAupper hose and associated components are engineered for a specific



pressure threshold.

Thermodynamic Cycle in the Duratec

The cooling system operates on a closed-loop pressurized cycle. As the coolant temperature reaches
approximately 190°F (88°C), the thermostat opens, allowing coolant to flow from the engine block into the radiator.
For the 2007 Focus 2.0L, the use of Motorcraft Gold (HOAT)coolant is mandatory. Mixing coolants can lead to
silicate dropout, which clogs the heater core and narrows the passages in the aluminum head.

Step-by-Step Cooling System Flush

1. Safety Check: Ensure the engine is completely cold to avoid high-pressure steam burns.

2. Drainage: Open the radiator petcock located at the bottom-right of the radiator assembly.

3. Thermostat Inspection: Remove the three bolts holding the thermostat housing to inspect for cracks in the
plastic.

4. Refilling: Use a 50/50 mixture of distilled water and approved coolant.

5. Burping: Run the engine with the degas bottle cap off to allow trapped air to escape the cylinder head water
jackets.

Case Studies: Common Failure Modes and Solutions

Despite the robustness of the Duratec engine, specific high-mileage issues have been documented across the
2005, 2006, and 2007 model years.

Issue 1: Intake Manifold Runner Flap Failure

Symptoms: A distinct ticking sound at idle, often mistaken for valve tap, and a P2004 or P2005 OBD-II code.
Technical Root Cause: The plastic bushings on the tumble flaps inside the intake manifold wear out, causing the
metal rod to vibrate. This affects air turbulence at low RPMs, reducing combustion efficiency.Solution:

Replacement of the intake manifold assembly or, for performance applications, a "flap delete" (though this may
impact low-end torque).

Issue 2: Passenger-Side Hydraulic Engine Mount Leakage

Symptoms: Excessive vibration felt in the steering wheel and cabin at idle.Technical Root Cause: The Duratec
2.0L uses a fluid-filled (hydraulic) mount to dampen the inherent vibrations of an 14 engine. Over time, the rubber
degrades and the fluid leaks out.Solution:Installation of a new OEM hydraulic mount. Aftermarket solid mounts
are available but significantly increase NVH (Noise, Vibration, and Harshness).

Comparison: North American vs. European Generation 2

It is vital for global technicians to distinguish between the 2007 Focus in North America (C170 platform) and the
2007 Focus in Europe (C1 platform). The European model featured a much wider array of engines, including the
2.5L 5-cylinder found in the Focus ST and RS, which produced significantly more power but shared little in common
with the standard 2.0L Duratec found in the US.



Spec US 2007 Focus (Duratec 20) EU 2007 Focus (Duratec ST)

Cylinders 4-Cylinder 14 5-Cylinder 15 (Turbo)
Chassis Platform C170 (Refined Gen 1) C1 (Global Platform)
Power 136 hp 225 hp

Suspension Design Control Blade Multi-link Enhanced Control Blade

Performance Upgrades and Ford Racing Integration

The 2.0L Duratec is a favored platform for entry-level racing, such as Formula Ford. Because the block is
remarkably strong, it can handle significant modifications. Common performance paths include:

e Cold Air Intakes (CAl): Replacing the restrictive PZEV lifetime filter with a high-flow cone filter can yield 3-5 hp
gains.

¢ Exhaust Headers: The factory exhaust manifold is a log-style design. Replacing it with a 4-2-1 header
improves scavenging.

« PCM Tuning: Adjusting the fuel maps and ignition timing via an SCT or Cobb tuner can optimize the engine
for 91+ octane fuel.

Mathematical Modeling of Power Gains

When increasing the volumetric efficiency (VE) of the Duratec engine, the potential power can be estimated using
the formula: HP = (Plan x n x K) / 33,000Where P is the mean effective pressure, L is stroke, A is piston area, and n
is the number of power strokes per minute. By increasing Pthrough better airflow and timing, the Duratec 2.0L can
realistically reach 160-170 hp without internal modifications.

Summary of Engineering Legacy

The 2005-2007 Ford Focus engine variants represent a successful marriage of Japanese engine design and
American vehicle packaging. The Duratec 2.0Lremains one of Ford's most reliable small-displacement engines,
characterized by its timing chain reliability, aluminum construction, and modularity. While the cooling system and
intake manifold require periodic monitoring, the core mechanical assembly is capable of exceeding 200,000 miles
with proper maintenance. For the technical professional, these vehicles provide a straightforward yet sophisticated
platform for both daily transportation and performance exploration. Understanding the intersection of its CAN-BUS
electrical system, its thermodynamic cooling requirements, and its DOHC valvetrain is the key to maintaining the
longevity and performance of this iconic compact car.
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