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2. Introduction
The primary objective of a dynamometer engine test is to evaluate an engine’s performance and characteristics. This includes, but is not limited to, its horsepower, torque, and fuel efficiency. By simulating various operating conditions, a dyno test can provide comprehensive data on how an engine will perform under different scenarios. This information is crucial for identifying potential areas of improvement, ensuring optimal performance, and verifying that the engine meets or exceeds industry standards. Additionally, dyno tests can aid in troubleshooting by pinpointing any issues or anomalies in the engine’s operation. Ultimately, the goal of a dyno engine test is to ensure that the engine delivers reliable, efficient and safe performance throughout its service life.

3. Methodology 
The primary equipment used in dyno testing is the dynamometer. There are different types of dynamometers, including water brake, eddy current, and AC engine dynos. These devices are designed to handle different testing requirements and methods. 

The differences between each type of dynamometer is that:
Water Brake Dynos: ‘These dynos use water to create a load which then the engine’s power output is absorbed by the water’s resistance making water brake dynos more economical and can also handle a wide range of power outputs, up to 10,000 HP’ (Engine Dynos: types, applications, benefits, and maintenance, 2024)
Eddy Current Dynos: These dynos use electromagnetic power to create a load. ‘They are typically more expensive than water brake dynos and have a narrower dynamic range. Most eddy current absorbers are in the 100 to 500 horsepower range’. (Nossal, 2021)
AC Engine Dynos: These dynos use an alternating current design to generate a load. ‘AC dynos can handle a wide variety of applications from 10HP up to 5000HP’(Engine Dynos: types, applications, benefits, and maintenance, 2024)
The dynamometer we used is an Eddy current Horiba Shenk WS230 dynamometer
In addition to the dynamometer, other essential equipment includes:
Control Systems and Data Acquisition System: These systems gather and analyse important data effectively.
Combustion Air Supply: This is essential for the engine’s operation during the test. 
Oil and Water Temperature Control System: This system safeguards the engine to help operate within safe temperature ranges to reduce overheating .







Preparation: The engine is prepared for testing meaning it undergoes activities such as tuning and calibration.
Mounting: The engine is securely and firmly mounted onto the dynamometer.
Testing: The engine is run at various speeds and loads, and the dynamometer measures the engine’s power output.
Data Collection: During the test the control systems and data acquisition system collect data during the test.
Analysis: The collected data is then analysed to assess the engine’s performance

4. Data results  
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5. Graphs  









The Specific Fuel Consumption varies with engine speed for several reasons:
Engine efficiency: At different rpms the engines efficiency in converting fuel into energy changes meaning there’s certain power bands where the engine performs the most efficiently.
Friction and Heat loss: when there’s friction between the engines components heat increases thus meaning a higher SFC which then more fuel is required to overcome these losses.
Fuel mixing: At certain different speeds the quality of the air – fuel mixture can change; if the mixture is more consistent then this can lead to a better combustion and lower SFC.
operating Conditions: Certain factors such as the engine’s load, engine temp and the use of any turbochargers can affect how fuel is used within different speeds
In the graph presented above we can see that the SFC starts high at lower a lower rpm but then decreases as the engine reaches a more optimal operating range and then increases again at higher speeds which is due to one of the factors mentioned above. 














The torque of an engine varies with engine speed due to a combination of factors that influence the engine’s ability to produce rotational force at different RPMs. 
Airflow Efficiency: ‘At low RPMs, engines may not draw in air as efficiently, limiting the amount of oxygen available for combustion. As RPMs increase, airflow improves, allowing for more efficient combustion and increased torque, up to a point’. (LESS Engineering - Advantages, 2022)
Fuel Delivery: H ow the fuel is delivered through the system can affect it so providing the engine with the right fuel to air mixture for optimal combustion; different variations of this mixture at different speeds can affect torque output.

Engine Design: The design of the engine, including the size and shape of the cylinders and the timing of the valve openings, can affect how much torque is produced at various different speeds.

Friction and Inertia: At higher RPMs the friction and inertia within the engine can lead to power some losses which can cause torque to peak and then decline.

Exhaust: A Proper exhaust can improve the torque by ensuring that the exhaust gases are efficiently removed, making room for more fresh air and fuel which can also affect engine speed.

In the graph above we can see that the torque increases with the engine speed up to a certain rpm showing the engines efficiency but after reaching its peak it starts declining as engine speed increases showing that one of the factors that was mentioned above is taking place.











The brake power of an engine, which is the power output after accounting for losses due to the engines components’, friction and other factors


Air-Fuel Mixture: The quality of the air to fuel mixture and its proper point of combustion is crucial; At different engine speeds the efficiency of this process changes which can affect the power.

Frictional Losses: As engine speed increases theres frictional losses within the engines components which can reduce the brake power output.

Heat Dissipation: At higher speeds, the engine may not dissipate heat efficiently, leading to a loss of power as some of the energy is lost in heat instead of being converted into brake power.

Mechanical Limitations: Engine components such as the valves, pistons and crankshafts have physical limitations. At very high speeds meaning  these components may not function as effectively, limiting the brake power of the engine.

In the graph above we can see that the power increases along with the engine speed up to a certain point before the power starts plateauing. T his happens when the engine reaches its optimal performance range. 








6. Conclusion 
The performance characteristics of the engine as shown in the graphs are influenced by several factors. The brake power increases with the engine speed; reaching a peak of around 4400 rpm, after which it then decreases due to the increased friction and less efficient fuel-air mixing. 
Torque also increases with engine speed, which peaks at around 2200 rpm, and then decreases due to similar reasons.
 SFC initially decreases with engine speed representing more of an improved efficiency, but starts to then increase after 2000 rpm due to factors such as increased friction and heat losses, and limitations in the efficiency of the intake and exhaust systems.


7. Conclusion 
To enhance the results of the performed engine dyno test we can:
Adjust the air to fuel ratio across all engine speeds so we can enhance combustion efficiency, leading to a more increase in power and torque and a decrease in SFC.
Maintaining engine components can minimize friction losses, particularly at higher speeds so using premium lubricants and making sure the engine is well maintained before performing any tests can enhance results.
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