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Introduction
This engine dyno test was conducted to evaluate the engine's performance and efficiency under real-world operating conditions. By running the engine at various speeds, we measured its power output and torque characteristics to understand how it delivers power throughout its operating range. These measurements help us identify the engine's strengths and weaknesses, showing where it performs best and where there might be room for improvement.
A key part of the test focused on fuel efficiency. We tracked exactly how much fuel the engine used at different power levels to calculate its fuel consumption rate. This tells us how economically the engine operates and helps spot any unusual fuel usage patterns. The air-fuel mixture was also carefully monitored to ensure proper combustion - this affects both performance and emissions.
Since weather conditions can influence test results, we applied standard corrections for temperature, air pressure and humidity. This ensures our findings are accurate and can be fairly compared to other engines or future tests. The complete set of data gives us a clear picture of the engine's health and performance, useful for maintenance decisions, performance tuning, or troubleshooting issues. Whether optimizing for power, fuel economy or reliability, these test results provide the hard facts needed to make informed engineering decisions.

Test and equipment
We used an engine dynamometer (dyno) to measure the engine’s performance under controlled conditions. The dyno was directly connected to the engine’s crankshaft, allowing us to record power, torque, and speed accurately. A high-precision load cell measured force, while an optical sensor tracked engine RPM. This setup ensured reliable, real-time data collection. (2)
Fuel flow was monitored using a calibrated flow meter, which logged consumption in Liters per minute. To analyse combustion efficiency, we used a wideband lambda sensor in the exhaust system. This measured the air-fuel ratio, helping us verify whether the mixture was optimal for performance and emissions.
The engine was tested at steady-state RPM intervals (e.g., 1000, 1500, 2000 RPM) to map its power and torque curves. At each speed, we let the engine stabilize before recording measurements, ensuring consistent and repeatable data. The entire process was automated through dyno software, which logged all parameters—power, torque, fuel flow, and lambda—into a single dataset for analysis.
This method gave us a complete, unbiased view of the engine’s behaviour, from raw power output to fuel efficiency and combustion quality. The equipment’s accuracy and the controlled testing conditions mean these results can be trusted for tuning, diagnostics, or performance comparisons.
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The SFC changes with engine speed because different RPM ranges affect how efficiently the engine burns fuel. At low RPMs (1000-1500), the engine uses more fuel because combustion isn't as complete and friction losses are relatively high. Between 1500-2500 RPM, SFC improves to its best level as the engine reaches its most efficient operating point where air and fuel mix perfectly. At high RPMs (above 2500), SFC gets worse again because the engine has to work harder against increased air resistance and friction, while having less time to burn all the fuel completely. This creates the typical pattern where fuel efficiency is best in the middle range. (3) (4)
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The BHP (Brake Horsepower) curve shows how the engine's power output changes with increasing RPM. At lower engine speeds (1000-2000 RPM), BHP rises steadily as more air and fuel enter the cylinders with each revolution. The power reaches its peak (likely around 60-70 BHP) in the mid-RPM range (3000-4000 RPM), where the engine achieves optimal airflow and combustion efficiency. After this peak, BHP begins to gradually decline at higher RPMs (4000-5400 RPM) because the engine can't take in air as efficiently, and mechanical losses increase. This creates the characteristic "hump" shape of a power curve, showing that the engine delivers its strongest performance in the middle of its rev range. (5)
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The torque curve shows how the engine's pulling power changes across the rev range, with VTEC's influence creating a distinctive performance characteristic. At low RPMs (1000-3000), torque builds gradually as the engine's basic tuning provides decent low-end response. The real magic happens when VTEC engagement occurs (typically around 3000-3500 RPM), where you'll see a noticeable surge in torque as the system switches to its high-performance cam profile - this dramatically improves airflow and combustion efficiency. Torque peaks (around 100-120 Nm) in the mid-range (3500-4500 RPM), where VTEC optimizes valve timing for maximum cylinder filling. As revs climb higher (4500-5500 RPM), torque gradually tapers off due to natural airflow limitations, though VTEC helps maintain stronger top-end performance than conventional engines. This creates the classic VTEC torque curve - relatively flat low-end response, a strong mid-range surge when VTEC activates, followed by a gradual high-RPM decline that's less severe than in non-VTEC engines. The system's ability to optimize valve timing across different RPM ranges results in broader, more usable torque delivery compared to fixed-cam engines. (1)

Conclusion
The dyno test results provide a detailed evaluation of the 1,590 cm³ engine’s performance characteristics across its operating range. The engine demonstrates strong low-end torque, producing 83.43 Nm at 1,000 RPM, with torque steadily increasing to a peak of 103.55 Nm at 2,350 RPM. This robust low-RPM performance ensures responsive acceleration and practical usability in everyday driving conditions. A noticeable surge in torque and power occurs between 3,000–3,500 RPM, reflecting optimized valve timing and airflow management that enhances mid-range performance.
The engine achieves its maximum power output of 44.43 kW (59.59 BHP) at 4,700 RPM, with thermal efficiency peaking at 30.79% near 1,450 RPM. Fuel efficiency is strongest in the 1,500–2,500 RPM range, where specific fuel consumption (SFC) drops to 0.35 kg/kWh, highlighting economical operation during typical cruising speeds. Brake mean effective pressure (BMEP) reaches 8.13 bar at 2,350 RPM, confirming effective combustion efficiency in the mid-range. While power gradually declines above 4,000 RPM, the engine maintains respectable output, staying above 40 kW (53.6 BHP) up to 5,500 RPM, demonstrating well-engineered airflow and combustion stability at higher revolutions.
These results illustrate a balanced design philosophy prioritizing both performance and practicality. The torque curve’s flat profile in the mid-range ensures accessible power for acceleration and overtaking, while the efficient combustion characteristics in lower RPM ranges support fuel economy. The gradual power taper at elevated RPMs reflects deliberate engineering to ensure reliability and longevity without sacrificing drivability. Overall, the engine delivers a compelling combination of responsive low-RPM torque, strong mid-range performance, and sustained high-RPM output, making it well-suited for both daily driving and dynamic performance scenarios.

Evaluation
The experience with the dyno test was both educational and frustrating. While we gained valuable skills in analysing engine performance data, we were disappointed that we couldn't conduct actual hands-on testing due to the broken equipment. Working with pre-recorded data meant we missed out on the practical aspects of dyno operation, like setting up sensors, adjusting throttle inputs, and observing real-time measurements. These hands-on elements are crucial for understanding how theoretical calculations translate to real-world testing scenarios.
The limitations of using static data became apparent as we worked through the exercise. Without the ability to take our own measurements, we couldn't experience the normal variations and challenges that occur during actual testing. We missed opportunities to troubleshoot sensor issues, account for environmental factors, or observe how engine behaviour correlates with the data. While we still learned important calculation methods, the exercise felt more like a theoretical study than an authentic engineering test. The lack of practical application made it harder to fully grasp some key concepts about engine performance and testing procedures.
Looking ahead, we believe this experience could be improved with better contingency planning. Having backup equipment or alternative testing methods would ensure students don't miss out on valuable hands-on learning. The exercise could also be enhanced by including some intentionally flawed data for analysis, which would help develop our problem-solving skills. Most importantly, we hope future tests will either have functioning equipment or alternative arrangements that preserve both the theoretical and practical aspects of engine performance evaluation.
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