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This assignment is based on a set of tasks that were set to help with understanding dyno testing and how to analyse and use the data from the test. 
Task 1 is an introduction to the test and what the aim is.
Task  2 explains the methodology and the testing equipment used to carry out the test.
Task 3  shows the data in a suitable spreadsheet and a range of graphs.
Task 4 shows the graphs in more detail and has answers to a range of questions.
Task 5 is an insight of the overall engine performance.
Task 6 is a personal look at what could be improved in both the investigation and personal performance.
These tasks are then followed by a conclusion to end of the assignment.
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Task 1

1.1 [bookmark: _Toc172208358]Introduction to test 

The main aim of this test was to focus on conducting engine performance tests on a Honda  engine using a dynamometer and analysing the data. The primary aim of this is to evaluate the engine’s performance by calculating key pieces of data such as power, torque, brake mean effective pressure (BMEP), specific fuel consumption (SFC), and overall thermal efficiency.  To achieve the aim of this assignment, the following task were undertaken:

· Dyno videos that were provided were watched to help understand the process for testing.

· Data entry – all raw data that was collected was entered into a suitable spreadsheet ready for other calculations and analysis that is to be created.

· Calculations – the key pieces of data including power, torque, brake mean effective pressure (BMEP), specific fuel consumption (SFC), and overall thermal efficiency.

· Evaluation – an evaluating report that will analyse all the above data and calculations.
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[bookmark: _Toc172208360]2.1Testing equipment
· Dynamometer – this is used to measure the power, torque and force of the engine.
· Honda engine – the performance test subject
· Sensors – used for recording the output power, engine speed and fuel consumption
· Data acquisition system – used to collect and log any data received in real time for analysis 

[bookmark: _Toc172208361]2.2 Method

The test starts with the Honda engine being mounted on the test bench and connected to the dyno, fortunately this was already set up. Then a small introduction was given to the dyno and what it does and how it can be used, as well as being given a small demonstration. The demonstration showed how to use the dyno safely and correctly, and how if load is added to the engine it affects the data that is being recorded. The engine was then run at a various amount of speeds to ensure a viable amount of performance data was recorded using the sensors and recorded using the data acquisition system. The data that was collected was then entered into a suitable spreadsheet for further analysis, including using it to create graphs and to solve calculations. 
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See separate excel document 

(excel document is sent in email as couldn’t merge documents and can’t upload more than 1 file. Did send message but didn’t receive a reply)



https://uowtsd-my.sharepoint.com/personal/2300932_student_uwtsd_ac_uk/Documents/finished%20assignment%20work/engine%20dyno%20results%20.xlsx
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4.1.1 Suggest reasons why Torque varies as it does with engine speed

For the increase between 0 – 2000 rpm could be that because at lower engine speeds, the engine has a higher volumetric efficiency. The air-fuel mixture is then more effectively drawn into the cylinders, during intake stroke, thus leading to a better combustion and higher torque production. 
For the moderate increase from 2000 RPM to 4000 RPM, the volumetric efficiency remains relatively high, as the engine speed continues to increase. This means that the combustion process becomes even more efficient, and the engine can maintain a higher torque output due to improved airflow dynamics. 
peak and stabilisation (4000 – 5000RPM) – the engine reaches it peak torque at this range, this happens because it is operating within its optimal speed range where combustion efficiency is highest. The torque does not increase proportionally beyond this point, although the engine speed increases, this is due to several limiting factors.
5000 RPM and above – at the higher engine speeds the efficiency starts to decline due to many factors such as the valve float, this is where the valves don’t fully close at the high speeds thus leading a reduced cylinder filling. It can also cause the combustion process to become less efficient.

4.1.2  Suggest reasons why SFC varies as it does with engine speed 

High SFC at low engine speeds – this is caused because at low engine speeds, the engine operates at below its optimal efficiency range, causing combustion to be less complete due to the poor air-fuel mixture. The engine struggles to maintain efficient combustion, thus resulting in more fuel being uses per unit of power that is generated.

Decrease in SFC as engine speed increases (mid-range speeds) – as engine speed increases towards optimal range, the combustion process becomes more efficient, and the improved air-fuel mixture and the higher cylinder pressures enhances combustion completeness, which in turn reduces the amount of fuel per unit of power needed.

Slight increase in SFC at higher engine speeds –  beyond the optimal range, at higher engine speeds, the SFC may either stabilise or begin to increase. This could have many factors such as; 
· Incomplete combustion – at high speeds the combustion process may not fully complete due to a reduced time available for fuel burning.
· Reduced volumetric efficiency – as engine speed increases, the time that is available for the air-fuel mixture to be able to enter the cylinders decreases, which then reduces volumetric efficiency.
· Increased friction and heat loss – the higher speeds, can result in an increase in frictional losses in the engine components. The losses in heat can also become significant, thus leading to reduced thermal efficiency.

High engine speeds – at the higher engine speeds, SFC typically increase quite sharply, which can lead to frictional and thermal losses, due to the rapid increase, along with potential issues with the valve float and combustion efficiency, as well as a drop in fuel efficiency. 

4.1.3 suggest reasons why brake power varies as it does with engine speed.

Low engine speeds –  at these lower speeds, the brake power is generally low because the engine is not operating at optimal efficiency. The air fuel mixture is less efficiently combusted, leading to a lower energy conversion. Mechanical losses such as friction and pumping losses, are a significant proportion of the total power output.

Increasing engine speed – as the engine speed increases, the brake power also increases. This could be due to multiple factors like; 

· Mechanical advantage –  although the mechanical losses increase, they are much smaller in proportion to the total power output at these speeds.

· Improved combustion efficiency – at these moderate speeds, better fuel mixing and higher cylinder pressures occur, thus leading to a more complete combustion process.

· Higher volumetric efficiency – the engine will induct a greater volume ,of air-fuel mixture per cycle, improving overall efficiency.


Peak brake power –  the peak of brake power is usually reached at an optimal range of engine speeds. In this range;
· Optimal combustion – this combustion process is highly efficient, it converts the maximum amount of fuel energy into usable mechanical power.

· Maximum volumetric efficiency – with optimal air-fuel mixture and combustion efficiency, the engine operates at its best design parameters.

· Balanced thermal and mechanical losses – these losses are minimized relative to the power produced, thus allowing the engine to produce the maximum amount of fuel energy in to usable mechanical power.

Higher engine speeds – there are several reasons as to why the brake power may decrease when the engine speeds are higher:
· Combustion inefficiency – the combustion process may not be fully completed, at the higher speeds, due to the shortened time for the air-fuel mixture to be burned.

· Increased mechanical and thermal losses – the thermal and frictional losses in the engine components are due to the higher temperatures becoming more significant, thus reducing the net power output.

· Decreased volumetric efficiency – as the engine speed increases, the time available for the air-fuel mixture to enter the cylinders then decreases, and reduces the efficiency of cylinder filling.
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Overall engine performance insights:

· Efficiency trade-offs  --- when the engine is operating at very low or very high speeds the efficiency decreases. At high speeds, thermal and mechanical stresses increase, thus reducing overall efficiency. At low speeds, the engine will struggle with the incomplete combustion and higher relative mechanical losses.

· Design implications --- the design of the engine should focus on performance optimisation in the mid-range speed, where the engine can exhibit peak performance. Enhancements could be things such as; improving airflow dynamics, optimizing the combustion process, and reducing frictional losses.

· Optimal operating range --- the engine will operate most efficiently in a mid-range speed, where it will achieve maximum torque, peak brake power, and lowest SFC. This is the ideal range for achieving a balance between fuel efficiency and power output.

· Potential improvements – there are many improvements that could potentially be made, here are some examples:

· Thermal management – a better cooling system could help to mitigate thermal losses and help to improve efficiency across the speed range.

· Mechanical optimization – through the use of advanced materials and lubrications, frictional losses could be reduced and performances at higher speeds can be improved.

· Combustion efficiency – to improve combustion at both low and high speeds, advanced fuel injection systems, or turbocharging to enhance air-fuel mixing and cylinder filling could be used.
[bookmark: _Toc172208366]
Task 6 
[bookmark: _Toc172208367]6.1 Personal performance and investigation improvement 

[bookmark: _Toc172208368]6.1.1 personal performance reflection 

· Strengths – thorough analysis and a good interpretation of the results 

· Areas for improvement – better comparison of results to check whether there was any anomalies.

[bookmark: _Toc172208369]6.1.2 investigation improvement

· Extended testing range – to try testing the engine under various loads and environmental conditions to gather more informative and investigative data and insight.

· Enhanced data collection – to incorporate a bigger range of more precise sensors and additional investigative parameters for a more comprehensive understanding.
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This engine test provide many valuable insights into the operation characteristics, by understanding how brake power, torque and SFC vary with engine speed, it helps to optimize engine design and operation for improved fuel efficiency and performance. With continuous improvements in both testing methodology and data analysis the accuracy and applicability of these findings can be improved. 
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