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1 Introduction 

Be able to understand and demonstrate the knowledge of the principles of engines and practices for 

analysis from the dyno session. Collecting raw data from the session to calculate other data and 

generate graphs. 
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2 Dyno Session Equipment 

In the dyno session, the dynamometer used is an Eddy current dynamometer, and the model is a 

Schenck WS230, limited to 10,000 RPM and with a maximum load of 230 kilowatts. How the 

dynamometer works is that the inner core is powered by the engine spinning freely, and the outer 

casing has an electromagnetic field by being fed with currents. This causes a load on the engine, 

slowing it down. The reaction is that the outer casing tries to turn but is restricted by the strain 

gauge. This gauge sends 0 to 10V to the computer system, where the data is sent to the system.  

Calibration arms on both sides of the outer casing are specifically designed to be 815.776mm from 

the dyno centre to the hook eye. This affects how many Volts the strain gauge sends to the system 

when adding weights to the arm (UWTSD WISA Workshops, 2021). 

The engine used for the dyno test is a 2000 Honda CRX 1.6 VTec engine connected to the 

dynamometer via the driveshaft from the crankshaft. There are parameters installed in the engine. 

The fuel supply board delivers the fuel via a lift pump from the fuel safe to the fuel supply board. It 

delivers through the filter then to a fuel flow meter. It then flows into a swirl pot to a fuel pump then 

through a regulator and into the engine. On the engine itself, there is the coolant temperature, flow 

meter, a lambda sensor and an exhaust extraction system. The throttle is controlled by the 

computer from the throttle actuated box and records the input of the throttle position. The basic 

functions of the engine is controlled by the sensor modules and controls from the computer (UWTSD 

WISA Workshops, 2021). 
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3 Data Results 
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On the spreadsheet data. The standard atmospheric pressure and temperature were obtained from 

the DIN Standard 70020 provided by the lecturer. These figures are used to calculate the corrected 

power. The stroke and bore figures were obtained from the engine’s workshop manual provided by 

the lecturer and are used to calculate the Brake Mean Effective Pressure. The fuel density and 

calorific fuel value were obtained from the PowerPoint of the lecturer. These figures were used to 

calculate the fuel flow rate, specific fuel consumption, total energy input and overall thermal 

efficiency of the engine (Harrison, 2025). 
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4 Result Graphs 

4.1 SFC Against Engine Speed 

 

This graph portrays the SFC against the engine speed. The graph shows an exponential descending 

slope and a gradual increase as the engine speed increases. SFC is a measurement of engine 

efficiency in producing power (Harrison, 2025). At low revs, the SFC is high due to the engine 

consuming fuel to keep it at idle, but not producing useful power and the throttle is closed; 

therefore, not much air is going into the cylinder, leading to a fuel-to-air ratio that is not optimal, 

running rich. Between 1500-2500 rpm, where the throttle has partially opened, the SFC is at its 

lowest, meaning the engine is in optimal operation, producing more useful power. This suggests that 

the fuel-to-air ratio is close to the stoichiometric ratio, 14.7:1, for gasoline (Harrison, 2025). As the 

throttle gradually opens, more air goes into the chambers. The lambda sensor notices the changes in 

the exhaust gas, therefore altering the mixture and increasing more fuel to be injected. Hence the 

increase of SFC in the high rpm range. 
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4.2 Torque against Engine Speed 

 

The graph shows the relationship between the torque and the engine speed. The torque follows a 

rise, peak, and fall as the engine speed increases (Driving 4 Answers, 2022). The torque rises as the 

engine reaches its optimal operation, as suggested by the previous graph with SFC. Allows more air 

to be pulled, providing an increased fuel-to-air ratio, which produces more pressure in the cylinder 

per combustion. At the peak of torque, the engine is working at peak conditions, allowing more air 

to reach a stoichiometric ratio, providing the highest pressure for each cylinder after combustion. As 

the engine rpm further increases, the torque starts to fall off. This is due to less time for the air to fill 

the vacuum, which reduces the volumetric efficiency of each cylinder, producing less pressure from 

the combustion.  
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4.3 Brake Power Against Engine Speed 

 

This graph shows the correlation between the brake power and engine speed. The power increases 

gradually with the engine speed until flatting out around 4500 rpm where it then starts to decrease. 

Power is the product of engine speed and torque. Once the torque starts to decrease, it’s not 

enough to outweigh the engine speed; therefore, power still increases. As the torque further 

decreases, the power is then affected too, resulting in a decline. Therefore, the peak power is always 

after the peak torque (Largiader, 2025). 
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5 Conclusion 

These graphs provide an understanding of the principles of the engine, how engine speed can affect 

different aspects of the engine and how it behaves with changes. It reinforces that the graphs 

correlate with each other. When SFC is at its lowest, the engine reaches its optimal condition. The 

fuel-to-air ratio mixture reaches the stoichiometric ratio, and volumetric efficiency is maximised per 

cylinder. This provides extreme pressure per combustion, which leads to a high torque output as 

portrayed on the graph for torque. As the engine speed further increases, the efficiency of the 

engine decreases. SFC gradually rises as more fuel is consumed, and torque starts to decline as the 

volumetric efficiency of the cylinders decreases, less time for air to fill the vacuum. Brake power is 

the product of the torque and engine speed; therefore, it connects with the torque graph. Power will 

gradually rise with the rpm even if the torque has declined. When torque outweighs the engine 

speed, power also starts to decline. 

It shows that manufacturers analyse the behaviours of engines and how they can be tuned and 

optimised for different applications, such as motorsport and automotive. Understanding the 

characteristics provides a principle for gear selection to enable the engine to stay in its optimal 

range. 
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6 Evaluation 

Throughout this report, the tasks set were straightforward but somewhat challenging. Due to the 

dynamometer not being able to be operated, I didn’t get to see how it works, hindering my 

understanding of the dynamometer. During this report, Research was done on a dynamometer, such 

as videos and diagrams, to understand the mechanical functions. The spreadsheet data given for the 

dynamometer wasn’t our simulation of the dynamometer, and we didn’t get to experience real-life 

data of the engine from the dynamometer. What I could have done to improve is to further research 

the principles of the engine to deepen my knowledge and understanding. 
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