UNDER THE HOOD: HOW RPM SIMULATES A RACING CAR
The Physics & Engineering Simulation
The biggest core feature of RPM is that your car's dynamics are driven by engineering calculations rather than arcade-style modifiers.
The engine's power output is calculated dynamically across the RPM range. The game then calculates how much of that power reaches the driven wheels, with tire-road friction determining how effectively it can be transferred to the track. This means cornering, traction, and overall performance emerge from the underlying physics rather than arbitrary performance bonuses.
Aerodynamic forces, including both drag and downforce, are calculated using real-world physics equations. Aerodynamically relevant components contribute independently, allowing the game to calculate front and rear axle loads separately. Change the front wing, for example, and you directly shift the aerodynamic balance toward or away from the front axle.
Environmental conditions are part of the same simulation. Even race-day ambient temperature can affect engine cooling and, as a result, overall car performance.
The simulation calculates the horizontal and vertical forces acting on both the driver and the chassis, allowing RPM to calculate dynamic G-forces. Because the suspension geometry is modeled using engineering formulas, RPM can also simulate something rarely seen in management games: dynamic tire loads.
As the car accelerates, brakes, and corners, its load transfers dynamically between the tires, influencing the car's understeer and oversteer characteristics. Tire degradation and its effect on grip are also modeled dynamically, allowing the car's handling to evolve gradually as the tires wear.
All this mathematics means you can tune the car exactly how you want. Right now, there are around 30 different adjustments spread across 12 components. I could easily increase this number, but early playtesters (by which I mostly mean my gamer friends :) ) warned me that too many options might overwhelm the player.
I may eventually add a hardcore mode with even deeper setup control, but right now my absolute focus is finishing the game.
Component Development & Testing
There are 12 different components, each with 10 technological levels, but don't mistake this for a simple linear progression.
Every individual part has its own engineering parameters, making the number of possible development outcomes enormous. A newly developed Level 3 component, for example, might initially perform similarly to a highly optimized and well-researched Level 2 component. However, the Level 3 design has a higher development ceiling, meaning that with enough engineering work it can ultimately outperform the older technology.
That improvement does not happen automatically. Developing a competitive car requires you to work closely with your engineers.
To validate upgrades and setups, RPM includes a detailed testing environment where all 12 components can be evaluated individually. You can analyze an engine's horsepower curve on a test bench and adjust parameters such as cam angle depending on whether you want to favor high-RPM or low-RPM performance. Aerodynamic components can be tested to determine exactly how much downforce they contribute to the front and rear axles.
Beyond individual component testing, you can run full-vehicle simulations. You can analyze weight distribution, drag coefficient (CD), lift coefficient (CL), acceleration times from 0 to any user-defined target speed, braking performance, brake temperatures, and the effectiveness of the cooling package under different ambient temperatures.
This makes ambient temperature a meaningful engineering variable rather than simply a cosmetic race-day condition.
Once you are satisfied with the results, you can send your test drivers onto the track. Test drivers are slower than your main racing drivers, but they excel at producing highly consistent, repeatable laps that provide clean engineering data.
The Race Weekend
During a race, you can seamlessly switch between 2D and 3D views with a single click. Crucially, the physics simulation doesn't apply only to the player's cars: every car on the grid is calculated using the same underlying physics models.
Simulating overtaking logic for 20 cars simultaneously while continuously evaluating track geometry originally reduced performance to around 10 FPS, even on my development PC.
Rather than simplifying the simulation, I developed a system that pre-calculates valid overtaking zones around the circuit during the initial race loading process. On my development PC, this brought race performance back to roughly 50–60 FPS.
The trade-off is a slightly longer initial loading time, but one that remains well within acceptable limits for a strategy game.
Tracks & Environments
I am planning 10 tracks for the full game. One is currently fully completed, while the layouts for the remaining circuits are already prepared.
Every track layout is designed by me. While I use ready-made assets for environmental details such as water towers, city buildings, parked cars, and similar background objects, I model the circuit-specific grandstands, pit lanes, and team buildings from scratch.
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