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1. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Introduction

[bookmark: OLE_LINK3][bookmark: OLE_LINK4]The aims of the engine dyno test are to establish the characteristics and results between the input and output of power or work done. Using the assistance of the dynamometer to read the results. The collected raw data from the engine testing procedure, is then used to find the corrected Power, torque, BMEP, SFC and overall thermal efficiency. This is further translated into further graphical content which will be used to understand the relationship between SFC against engine speed, Torque against Engine speed and Brake power against engine speed.

The data gathered from the test can then further be analysed to indicate the power outputs of the specific engine being tested, while accurately displaying the data needed to calculate certain parameters and thermo-dynamic laws.  


2. Testing equipment/ methods used.

Testing Equipment

1.  Fuel Supply System 

· Includes a main tank, fuel lift pump, filter, fuel flow meter, secondary swirl pot, and main fuel pump.
· Can accommodate both fuel-injected and non-fuel injected engines.
· Utilizes sensors for coolant temperature, fuel flow, and lambda (oxygen) levels.
   
2.  Engine

· Features a Honda 1.6 VTEC engine D16 model.
· Connected to the dynamometer via a drive shaft.
· Controlled by the computer system and throttle actuator.

3.  Dynamometer

· A Shank W230 model capable of 10,000 rpm and a maximum load of 230 kilowatts.
· Operates using a current system to apply load to the engine.
· Equipped with sensors for coolant temperature and speed.









Testing Methods

1.  Manual Testing

· Involves manual control of engine RPM and dynamometer load using dials.
· Allows for targeted testing at specific RPM and loads.

2.  Automated Testing

· Utilizes a test manager program to automate engine behaviour.
· Can program sequences for various tests, including warm-up tests or drive cycles.
· Offers precise control over engine parameters during testing.

3.  Step Test

· Targets specific RPM points to analyse engine performance.
· Provides accurate readings but may lead to engine overheating due to prolonged high RPM operation.

4.  Sweep Test

· Conducts a continuous sweep of engine RPM while logging data.
· Less precise than step testing but reduces the risk of engine overheating.
· Suitable for obtaining general performance data without prolonged stress on the engine.


The system is calibrated using calibration arms to determine torque. Testing can be done manually, with the system controlling parameters, or through programmed tests such as step tests and sweep tests. These tests allow for precise control and data collection on engine performance, including RPM, torque, fuel flow, and lambda. The video demonstrates manual operation, step testing for specific parameters, and sweep testing for broader data collection. Results are logged and analysed for engine. 
performance evaluation and optimization.

Overall, the testing equipment and methods allow for comprehensive analysis of engine performance, including power output, fuel consumption, and emissions, while offering flexibility and control over testing parameters.

Reference : https://youtu.be/-WajOAp2LUE, https://youtu.be/VD9OPoaAcJU 







3. Graphical data 
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The graph shown above, indicates quite a quick and steep acceleration. Peaking off at around 82bhp. Then gradually declining.

Brake power, the engine's useful output for work, changes with engine speed because of a few reasons:

Torque: Initially, brake power rises with torque as engine speed increases. But past a certain point, torque may drop due to engine limits.

Friction: More speed means more friction inside the engine, which can reduce overall power output.

Efficiency: Engines work best in a specific speed range for converting fuel into power. Going too slow or fast can lower efficiency.

Airflow: How well air moves in and out of the engine affects power at different speeds.

Valve Timing: Adjusting when and how valves open impacts power output.

Forced Induction: Engines with added air boost like turbochargers change how power increases with speed.

Load: The engine must work harder at higher speeds, which means more power output. At lower speeds, it doesn't need as much power.

Understanding these factors helps make sure the engine runs efficiently and performs well across different speeds and conditions.
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The graph above, is displaying the change in SFC over RPM/ engine speed, like the BHP graph, this graph also has quite a quick acceleration while peeking out past 10 SFC.

The fuel efficiency of an engine changes with speed because of these reasons:

Load: Higher speeds need more power, so they use more fuel. Lower speeds use less fuel because they need less power.

Efficiency: Engines work best at certain speeds where they use fuel most efficiently. Going too fast or slow can make them less efficient and use more fuel.

Throttle: Speed is controlled by how much fuel goes into the engine. Faster speeds need more fuel to keep power up.

Design: How the engine is built affects how much fuel it uses at different speeds. Engines made for speed might use fuel differently than those for slower speeds.

Air-Fuel Ratio: Engines need different air and fuel mixes for the best burn at different speeds, affecting fuel use.

Accessories: Stuff like water pumps or air conditioning can use more fuel at higher speeds, adding to total fuel use.

Driving Conditions: Real-life situations, like speed, hills, or traffic, change how engines work and use fuel at different speeds.

Knowing these factors helps make engines more efficient and use less fuel in different situations.





Torque 

RPM



This graph displays slightly different results to the rest, indicating a starting position of 80NM of torque when the rpm is sitting at 1000rpm.

Torque, the engine's twisting power, changes with speed because of these reasons:

Engine Design: How the engine is built affects its torque. Engines made for low speeds might have different parts than those for high speeds.

Intake and Exhaust Systems: The pipes that bring air in and push exhaust out can change torque at different speeds. Tuning these pipes for specific speeds can make torque better.

Combustion Efficiency: How well the engine burns fuel changes with speed. Things like air and fuel mix, ignition timing, and how full the cylinders get affect torque at different speeds.

Valve Timing and Lift: Special systems adjust when the valves open and close based on speed. Getting these adjustments right can make torque better at certain speeds.

Forced Induction: Engines with turbochargers or superchargers can change torque with speed. Turbocharged engines might be slower at first but stronger at higher speeds.

Throttle Position: How much air goes into the engine changes torque. Opening the throttle more at lower speeds gives more torque. At higher speeds, the throttle might close a bit to keep things balanced.

Load Variation: How much work the engine must do changes torque. Higher speeds usually mean more work, so more torque is needed to keep things running smoothly. At lower speeds, torque might go down when there's less work to do.

Knowing these things helps make torque better at different speeds, making the engine perform well in all situations.


























4. Conclusion 


Based on my results I obtained from the engine dynamometer testing and the graphical data analysis, several conclusions can be drawn regarding the performance characteristics of the engine under various conditions:

Brake Power Variation 

The graph representing brake power against engine speed indicates a rapid acceleration initially, peaking at approximately 80.1 brake horsepower (bhp) before gradually declining. This pattern suggests that brake power increases with engine speed up to a certain point, primarily influenced by torque. However, beyond this peak point, brake power begins to decline, likely due to limitations in engine design or operational constraints such as increased friction and mechanical losses at higher speeds.

Specific Fuel Consumption (SFC) 

The SFC graph demonstrates a similar trend of rapid acceleration, reaching a peak value past 10 SFC. This indicates that fuel consumption increases with engine speed due to factors such as higher load requirements and decreased combustion efficiency at extreme speeds. The observed acceleration in SFC suggests a non-linear relationship between fuel consumption and engine speed, emphasizing the importance of operating the engine within its optimal speed range for improved efficiency.

Torque Variation

 The torque graph exhibits a starting torque of 80 Newton-meters (NM) at 1000 revolutions per minute (rpm). Torque increases with engine speed initially, influenced by factors such as engine design, intake and exhaust systems, combustion efficiency, and valve timing. However, torque may eventually reach a peak and decline at higher speeds due to factors like load variation and decreased efficiency. Understanding these torque variations is crucial for optimizing engine performance across different speed ranges and operational conditions.

Overall, I believe these findings underscore the complex interplay between engine speed and various performance parameters such as brake power, specific fuel consumption, and torque. Effective engine optimization strategies should consider these factors to achieve optimal performance, fuel efficiency, and reliability across a range of operating conditions.







5. Evaluation

Overall, I feel that the tasks set to analyse the engine dynamometer test data were performed decently, resulting in insightful observations regarding engine performance characteristics and their relationship with various parameters. However, there are areas where my own performance could have been improved, and suggestions for enhancing the investigation as a whole:

Personal Performance Improvement

While the analysis covered key aspects such as brake power, specific fuel consumption, and torque variations, a more comprehensive exploration of additional factors influencing engine performance could have been beneficial. This including the correct use of calculations to gather the data needed for the results. 

Investigation Enhancement

While some graphical data was already provided, incorporating additional visual aids such as comparative charts or diagrams could enhance the clarity and effectiveness of conveying complex relationships between engine parameters.

Providing examples or case studies demonstrating how the findings from the engine dynamometer test can be applied in practical scenarios, such as vehicle design or engine optimization, would add relevance and context to the investigation. This could have been in form of previous results from past students.
   
While potentially including a discussion on the limitations of the testing methods and equipment used, as well as potential sources of error or uncertainty in the data analysis, would strengthen the credibility and reliability of the investigation's conclusions.


In conclusion, while the analysis of the engine dynamometer test data yielded valuable insights into engine performance characteristics, I believe there are opportunities for improvement in terms of my personal performance and the overall investigation methodology. By addressing these areas, future analyses can be more robust, informative, and impactful in advancing understanding in the field of automotive engineering.
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