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The Mazda RX-8 represents one of the most daring engineering feats in modern automotive history. As the

successor to the legendary RX-7, the RX-8 was tasked with a difficult dual mission: maintaining the high-

performance DNA of the Wankel rotary engine while adapting to the stringent emissions and practical demands of

the 21st century. The 2009 model year, often referred to as the 'Series II' or 'S2' refresh, stands as the pinnacle of

this evolution. This technical analysis explores the intricate mechanics of the RENESIS 13B-MSP engine, the

structural enhancements of the 2009 chassis, and the practical operational procedures required to maintain this

unique high-revving machine.

1. Theoretical Framework: The RENESIS Architecture

At the heart of the 2009 Mazda RX-8 lies the RENESIS (Rotary Engine Genesis)13B-MSP (Multi-Side Port)

engine. Unlike traditional reciprocating engines that utilize pistons moving in a linear fashion, the Wankel engine

employs a triangular rotor that rotates within an epitrochoid-shaped housing. This design allows for the four cycles

of internal combustion (intake, compression, power, and exhaust) to occur simultaneously in different chambers of

the housing.

1.1. The Multi-Side Port Design

The primary innovation of the RENESIS engine over its predecessor, the 13B-REW found in the RX-7, is the

relocation of the exhaust ports. In previous iterations, exhaust ports were located on the periphery of the rotor

housing. The RENESIS moved these to the side plates. This design shift achieved two critical objectives:

•  Elimination of Overlap: By moving the ports to the side, Mazda engineers eliminated the overlap between the 

intake and exhaust timing. This prevented unburned hydrocarbons from being exhausted directly, significantly 

improving thermal efficiency and emissions compliance.

•  Increased Port Area: The side port configuration allowed for a nearly 30% increase in the intake port area, 

facilitating better volumetric efficiency at high RPMs.

1.2. Displacement and Geometric Logic

While the RX-8 is often categorized as a 1.3-liter vehicle, its displacement calculation is unique. Each of the two

rotors has a chamber volume of 654cc. However, because each rotor face completes a power stroke for every 1080

degrees of eccentric shaft rotation (compared to 720 degrees for a 4-stroke piston engine), the comparative

displacement is often debated. To understand the engine's capacity, we look at the formula for the volume of a

rotary chamber:

V = 3 * "�3 * R * e * b

Where:R = Generating radius (distance from the rotor center to the apex)e = Eccentricity (the offset of the eccentric 

shaft)b = Rotor width

2. Technical Analysis of the 2009 Series II Enhancements



The 2009 Mazda RX-8 introduced several critical engineering updates designed to address the longevity concerns

of the Series I (2003–2008). These updates make the 2009 6-speed manual variant particularly desirable for

enthusiasts and collectors.

2.1. The EMOP (Electronic Oil Metering Pump) System

The most significant technical upgrade in the 2009 model was the introduction of a new lubrication strategy. Rotary 

engines require oil to be injected directly into the combustion chamber to lubricate the apex seals. The Series II 

RX-8 utilized an Electronic Oil Metering Pump (EMOP)with a third injection port located in the center of the rotor

housing. This ensures more uniform oil distribution across the face of the apex seal, reducing localized wear and

extending engine life.

2.2. Structural Rigidity and Gearbox Refinement

The 2009 manual models featured a revised 6-speed transmission based on the MX-5 (NC) architecture, which 

offered improved shift feel and durability over the earlier Aisin-sourced units. Furthermore, Mazda engineers 

increased the structural rigidity of the chassis through reinforced subframes and updated suspension geometry. 

The R3 trim, a notable addition in 2009, included Bilstein shock absorbers and 19-inch forged alloy wheels, further

lowering the unsprung mass and sharpening the turn-in response.

3. Performance Specifications and Comparison

To evaluate the 2009 RX-8's standing, we must compare its various configurations. The manual transmission

remains the definitive choice for performance, as the RENESIS engine relies heavily on high-RPM operation to

generate power.



Metric 2009 RX-8 Manual (6-Speed) 2009 RX-8 Automatic (6-Speed)

Engine Type 13B-MSP RENESIS 13B-MSP RENESIS

Peak Horsepower 231 hp @ 8,200 RPM 212 hp @ 7,500 RPM

Peak Torque 211 Nm @ 5,500 RPM 216 Nm @ 5,000 RPM

Redline (Fuel Cut) 9,000 RPM 7,500 RPM

0-100 km/h ~6.4 Seconds ~7.5 Seconds

Drivetrain Rear-Wheel Drive (LSD) Rear-Wheel Drive (LSD)

3.1. RX-7 vs. RX-8: A Generational Comparison

The transition from the RX-7 to the RX-8 involved a shift in philosophy. While the RX-7 (FD3S) utilized sequential

turbocharging for raw torque, the RX-8 (SE3P) focused on linear power delivery and daily usability.



Feature Mazda RX-7 (FD3S) Mazda RX-8 (SE3P)

Induction Sequential Twin-Turbo Naturally Aspirated

Seating 2-Seater (Strict) 4-Seater (Freestyle Doors)

Chassis Balance Aggressive / Oversteer-prone Neutral / 50:50 Distribution

Engine Maintenance High Heat / Vacuum Lines Oil Management / Ignition Coils

4. Operational Field Guide: Owner Procedures

Proper operation of the 2009 RX-8 is vital for engine health. As noted in the 2009 RX-8 Owner's Manual, several

procedures differ significantly from standard piston-engine vehicles.

4.1. The Cold Start and Warm-up Routine

Because the rotary engine relies on thermal expansion to achieve optimal seal-to-housing tolerances, it is critical

not to shut down the engine before it reaches full operating temperature. Failure to do so can lead to "engine

flooding," where excess fuel saturates the spark plugs and prevents ignition.

1.  Start-up: Allow the engine to idle for at least 30-60 seconds.

2.  Low-RPM Operation: Keep engine speed below 4,000 RPM until the temperature needle stabilizes at the 

center point.

3.  High-RPM Utility: Once warm, it is recommended to occasionally take the engine to the redline (9,000 RPM) 

to facilitate the burning of carbon deposits from the rotor faces and ports.

4.2. Navigation and Interior Systems

The 2009 model included advanced (for its time) electronics. The Navigation Owners Manualdetails the satellite

radio integration and the DVD-based navigation system. Key features include:

•  Satellite Radio: Operated via the head unit, requiring a DLP antenna connector.

•  Smart Start Guide: Provides instructions for the keyless entry and start system (Advanced Keyless Entry), 

which allows drivers to start the car with a plastic knob rather than a traditional key.

•  Seat Memory: Electronically operated driver seats with slide/tilt switches, as described in the technical snippet.

5. Troubleshooting and Maintenance Strategy

The RX-8 is often misunderstood as unreliable, but most failures stem from neglect of rotary-specific maintenance

intervals. To ensure the 13B-MSP reaches high mileage, owners must follow a rigorous technical checklist.

5.1. The Ignition System

Rotary engines are incredibly sensitive to spark quality. The 2009 RX-8 utilizes two spark plugs per rotor: a 

Leading (L) and a Trailing (T)plug. The Leading plug initiates the combustion, while the Trailing plug ensures a

complete burn of the elongated flame front.

•  Coil Replacement: Every 30,000 km. Weak coils lead to incomplete combustion and cat-converter failure.

•  Spark Plugs: Replace every 20,000 km to maintain optimal ignition timing.

5.2. Oil Management and Premixing

While the 2009 EMOP is superior to the Series I pump, many enthusiasts supplement the lubrication by



"premixing." This involves adding high-quality 2-stroke oil (TC-W3 rated) directly into the fuel tank. This ensures

that the center of the apex seal and the side seals receive adequate lubrication regardless of the EMOP's duty

cycle.

5.3. Deflooding Procedure

If the engine is shut off cold and fails to restart, the manual suggests a specific deflooding procedure:

1.  Depress the accelerator pedal fully to the floor (this signals the ECU to cut fuel flow).

2.  Crank the engine for 7-10 seconds to blow out excess fuel.

3.  Release the pedal and attempt a normal start.

4.  Repeat if necessary, ensuring the battery is connected to a jump-pack to prevent voltage drop.

6. Market Analysis: Used Valuation and Sustainability

The JSON data indicates a wide variance in used market prices, particularly in regions like Indonesia where the 

RX-8 is a popular enthusiast import. Prices range from Rp 45.000.000 for high-mileage or neglected units to over 

Rp 95.000.000for well-maintained Series II models. Globally, 2009+ manual models are seeing a value increase

as collectors recognize the rarity of the Series II production run.

6.1. Evaluating a Used RX-8

When inspecting a 2009 RX-8 for purchase, the most critical tool is a Rotary Compression Tester . Standard

piston testers are insufficient because they cannot capture the three separate pulses of a rotor. A healthy 13B-MSP

should show consistent pressure across all three faces of both rotors (typically above 7.0 kgf/cm² at 250 RPM

normalization).

7. Synthesis of the Rotary Experience

The 2009 Mazda RX-8 is more than just a car; it is a testament to Mazda’s "Gram Strategy" and their refusal to

abandon the Wankel engine. By achieving a 50/50 weight distribution with a front-midship engine placement, the

RX-8 offers a handling profile that rivals much more expensive European sports cars. The 231hp output from a

mere 1.3 liters of displacement remains an impressive feat of power density.

While the RENESIS engine requires a more disciplined maintenance schedule than a conventional inline-4 or V6,

the rewards are found in the 9,000 RPM redline, the smooth, vibration-free power delivery, and the unique exhaust

note that only a rotary can produce. For the modern driver, the 2009 RX-8 stands as a final, refined chapter in a

story that began with the Cosmo Sport in 1967. Whether viewed as a technical curiosity or a purist's driver's car,

the RX-8 remains an icon of engineering bravery, offering a visceral connection between man and machine that is

increasingly rare in the era of automotive electrification.
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