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1. [bookmark: _Toc224834777]Introduction 
Internal combustion engines play a vital role in modern vehicles, converting chemical energy from fuel into mechanical power through combustion in the cylinders. Engine performance can be assessed by examining parameters like torque, brake power, brake mean effective pressure (BMEP), and specific fuel consumption (SFC). These metrics offer insights into engine efficiency, fuel consumption, and how performance shifts under different operating conditions. This experiment aimed to analyse the performance of a petrol engine using an engine dynamometer. The test engine was a Honda 1.6 VTEC D16, attached to a Schenck WS230 dynamometer. The dynamometer enables control of engine load and measurement of torque and speed over various conditions. Using the recorded data, torque and brake power were calculated for different speeds. Additional performance metrics, including BMEP, SFC, and thermal efficiency, were also determined. The results were presented through graphs plotting engine speed to observe performance variations across the operating range. 

2. [bookmark: _Toc224834778]Equipment and Method 

The engine performance data analysed in this assignment was obtained from a dynamometer test of a Honda 1.6 VTEC D16 petrol engine connected to a Schenck WS230 dynamometer. The dynamometer applies a controlled load to the engine while measuring parameters such as torque and engine speed. The engine was operated within a dynamometer test cell equipped with an air intake system and exhaust fume extraction to ensure safe operation during testing. The dynamometer control system allows different types of tests to be performed, including step tests where the engine is held at specific speed points and sweep tests where performance data is collected across various operating conditions. During testing, a number of parameters were recorded, including engine speed, load, fuel flow rate and lambda values. Environmental conditions such as barometric pressure, humidity and ambient temperature were also noted. These values formed the basis for the performance analysis. The recorded data was entered into a spreadsheet for analysis. Using the known torque arm length of the dynamometer, engine torque was calculated from the measured load. Brake power was then determined using the relationship between torque and engine speed. Additional parameters, including brake mean effective pressure (BMEP), specific fuel consumption (SFC) and overall thermal efficiency, were also calculated. The results were used to produce graphs showing the relationship between engine speed and key engine performance parameters to analyze the engine's operating characteristics.
[bookmark: _Toc224834833]Figure 1 – Honda 1.6 VTEC engine connected to the dynamometer 
[image: ]
The engine is mounted and connected to the dynamometer, which applies load and allows measurement of torque and engine speed during testing 


[bookmark: _Toc224834834]Figure 2 – Dynamometer control and data display interface 
[image: ]
The dynamometer interface is used to monitor and record engine parameters such as engine speed, torque and fuel flow rate. It also allows control of test conditions, including engine load and throttle input during testing 
3. [bookmark: _Toc224834779]Results 
The recorded dynamometer data was entered into a spreadsheet and used to calculate key engine performance parameters, including torque, brake power, brake mean effective pressure (BMEP), specific fuel consumption (SFC) and overall thermal efficiency. These values were calculated using the measured engine speed, load and fuel flow rate. The calculated results were then used to produce graphs showing how the performance parameters vary with engine speed. The graphs presented below illustrate the variation of torque, brake power and specific fuel consumption with engine speed. The trends observed in the graphs are consistent with typical petrol engine behaviour, indicating that the calculations are reasonable. The torque curve shows an initial increase followed by a peak and a gradual decrease at higher engine speeds. Brake power increases with engine speed before reaching maximum, and then slightly decreases. The SFC graph displays a characteristic U-shaped curve, with higher values at low and high engine speeds and a minimum in the mid range, representing the most efficient operating region of the engine.

The following figure presents the calculated relationships between engine speed and the key performance parameters 
[bookmark: _Toc224834835]Figure 3 - Torque vs Engine Speed


[bookmark: _Toc224834836]Figure 4 - Brake power vs Engine Speed
[bookmark: _Toc224834780]



[bookmark: _Toc224834837]Figure 5 - SFC vs Engine Speed
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4. [bookmark: _Toc224834781]Discussion 
[bookmark: _Toc224834782]4.1 Torque vs Engine Speed 
As shown in Figure 1, torque increases with engine speed from approximately 84 Nm at 1000rpm to a peak of around 104 Nm at approximately 2500rpm. This indicates that the engine is able to produce more turning force as speed increases within this range. After reaching its peak, the torque gradually decreases as engine speed continues to increase. This reduction at higher engine speeds can be attributed to increased mechanical losses and reduced engine efficiency of the engine at higher speeds. Overall, the torque curve shows a typical trend, with a peak in the mid-range followed by a decrease at higher engine speeds. 

[bookmark: _Toc224834783]4.2 Brake Power vs Engine Speed
As shown in Figure 2, brake power increases steadily with engine speed, rising from approximately 9,000 W at 1,000 rpm to a maximum of around 45,000 W at higher engine speeds. This increase occurs because power is directly related to both torque and engine speed, meaning that as the engine rotates faster, more work is done over time. At higher engine speeds, brake power reaches a peak and then begins to slightly decrease. This is due to the reduction in torque at higher speeds, as seen in Figure 1. Although the engine speed continues to increase, the drop in torque results in a reduction in overall power output. Overall, the graph shows that brake power increases with engine speed up to a maximum point, after which it slightly decreases, following the expected behaviour of a petrol engine.
[bookmark: _Toc224834784]4.3 SFC vs Engine Speed
As shown in Figure 3, the specific fuel consumption (SFC) initially decreases as engine speed increases, dropping from approximately 0.35kg/kWh at low engine speeds to a minimum value in the mid-range. This indicates that the engine becomes more fuel efficient as speed increases from low values. At higher engine speeds, the SFC begins to increase again, forming the U-shaped curve. This increase suggests that the engine becomes less efficient at higher speeds, as more fuel is required to produce the same amount of power. The lowest SFC values occur in the mid-range of engine speed, indicating that this is the most efficient operating region of the engine. Overall, the trend observed matches the expected behaviour of a petrol engine, where efficiency is lowest at very low and very high speeds and highest at moderate speeds.
5. [bookmark: _Toc224834785]Conclusion
The analysis of the dynamometer data showed that engine performance varies significantly with engine speed. Torque increased with engine speed up to a peak in the mid-range before decreasing at higher speeds. Break power increased with engine speed, reaching a maximum before slightly decreasing due to the reduction in torque. Specific fuel consumption followed a U-shaped trend, with the lowest values occurring in the mid-range of engine speeds, indicating the engine's most efficient operating region. Overall, the results demonstrate typical performance characteristics of a petrol engine, with an optimal balance of power and efficiency at moderate engine speeds.
6. [bookmark: _Toc224834786]Evaluation 
The investigation provided a clear understanding of engine performance characteristics. However, several potential sources could cause an error. Measurement inaccuracies in fuel flow rate, engine speed and load could affect the calculated values. In addition, variations in environmental conditions such as temperature and pressure may influence engine performance. The accuracy of the results could be improved by repeating the measurements and taking average values to reduce random error. Improved calibration of the dynamometer and sensors would also increase reliability. Despite these limitations, the results produced trends and were consistent with expected engine behaviour 
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