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1 Introduction  
 

The aim of this assignment is to evaluate the performance characteristics of a Honda engine by 

conducting a dynamometer test. The test involves measuring key engine parameters such as torque, 

power, brake mean effective pressure, specific fuel consumption, and overall thermal efficiency.  

Engine performance testing can allow for the assessment of an engines efficiency and can assist in 

the development and improvement of engines in the industry. A dyno test can measure the fuel 

efficiency and thermal efficiency.  

2 Methodology 
Engine testing is carried out by using an engine dynamometer to record measurements of engine 

rpm, torque.  

Engine Setup – The engine would be mounted on the dynamometer, and all sensors (temperature, 

pressure, fuel flow) would be calibrated. 

Engine Warm-up – The engine would be run at idle until it reached its normal operating 

temperature. 

Incremental Load Testing – The engine would be tested at speeds of 1000-5500 rpm, and data would 

be collected for: 

• Load (N)  

• Torque (Nm and lbft)  

• Power (kW and bhp)  

• Lambda (Air-Fuel Ratio)  

• Fuel Flow Rate (L/min)  

The data is then entered into a spreadsheet to calculate the other data needed for graph analysis. 

The other data calculated is:  

• Mass of fuel per hour (kg/h)  

• Corrected power (kW)  

• BMEP (kW and kPa)  

• SFC (g/kWh)  

• Thermal efficiency percentage  

• Fuel energy input (MJ/h)  
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3 Spreadsheet data 

 

Figure 1 Jones, R (2025) Screenshot of data for calculations. Unpublished 

 

Figure 2 Jones, R (2025) Screenshot of raw data. Unpublished 

 

Figure 3 Jones, R (2025) Screenshot of raw data. Unpublished 
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Figure 4 Jones, R (2025) Screenshot of raw data. Unpublished 
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4 Graphs and Analysis 

 

Figure 5 Jones R. (2025) Graph displaying the engine speed against SFC. Unpublished 

 

The above graph displays the results of the engine speed measured using the dynamometer against 

the calculated SFC. The trendline resembles a rough U shaped curve, starting at a high inefficiency 

then reaching its peak efficiency at approximately 1500-1700 rpm, then the efficiency slowly 

becomes worse, when the growth begins to become more linear at approximately 3500 rpm.  

The trendline reaches its lowest SFC between 1500 and 2800 RPM. This shows that the engine is 

operating at its peak efficiency in this range, producing the most power for the fuel it uses. 

Combustion is the most efficient in this range, reducing fuel waste and preserving robust 

performance. This range is perfect for striking a balance between power and efficiency because it is 

usually the sweet spot for fuel economy.  

While the engine is running between 1000 and 1400, then again at 3500 and 5500 rpm, the specific 

fuel consumption is highly inefficient. This could be due to the design process of the engine, that it 

was not intended to run at this rpm often, or it could be due to the fuel not being fully atomised 

(ChatGPT.), therefore not burning as efficiently as it could be. The increase of SFC increases quite 

linearly from 4000 rpm to 5500, showing a consistent increase in SFC and possibly signifying that 

there are much higher frictional losses at higher speeds.  
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This graph shows the relationship between engine speed in rpm, and torque in Nm. The peak torque 

is from around 2000 rpm to around 2700 rpm and continues to be close to its peak until around 

4000 rpm, where it begins to drop off. This represents the engines most efficient torque producing 

range. At the low end rpm, the torque is around 50% of its peak, it then increases dramatically at 

around 1200 rpm and continues to grow until its peak.  

The torque begins to drop off at 4000 rpm, showing that at higher rpm, the engine cannot burn the 

fuel as efficiently to produce high torque. This drop off could also be due to frictional losses, or valve 

timing limitations, causing the intake to be less efficient. (Bite-Sized Science, 2020.) The drop in 

torque at the higher engine speeds shows that higher engine speeds produce less torque compared 

to the fuel burned. 

It could also be caused by a decline in volumetric efficiency. This is caused at high engine speeds 

when the air fuel mixture injected into the cylinders is reduced because there is less time to fill the 

cylinders due to the engine cycling much faster than lower rpm.  

0

20

40

60

80

100

120

0 1000 2000 3000 4000 5000 6000

To
rq

u
e 

(N
m

)

Engine speed (Rpm)

Engine speed (Rpm) against Smoothed Torque (Nm)

Figure 6 Jones R. (2025) Graph displaying the engine speed against Torque measured in Nm. Unpublished 
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Figure 7 Jones R. (2025) Graph displaying the engine speed against BMEP measured in kPa. Unpublished 

This graph showing engine speed against BMEP (kPa) follows almost the exact same trendline as the 

previous graph, showing a link between how BMEP and Torque change as engine speed increases. 

Both graphs follow the same trendline showing that BMEP and torque have a direct relationship to 

each other.  

The equation to calculate BMEP for a 2 stroke engine is 
75.4∗𝑇

𝐷𝑖𝑠𝑝𝑙𝑎𝑐𝑒𝑚𝑒𝑛𝑡
 

This equation shows that as there is a direct link between BMEP and Torque. As the torque used in 

the calculation increases, so will the calculated BMEP.  

The peak BMEP is between 2000 and 4000 rpm approximately, showing that the engine performs 

best when the engine speed is around the mid range. This is where the engine has the highest BMEP, 

torque, showing this this range is the most efficient and where the engines performance and 

potential is optimized the best.  
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5 Conclusions 
After analysing the data, it shows that this Honda engine is not the most efficient engine and the 

trends shown in the graphs show that the rate of change of SFC, Torque and BMEP are not very 

consistent with engine speed. There is a trend across the three graphs show that range where the 

engine is the most efficient is approximately between 1500 rpm and 3500 rpm, showing that this 

specific engine has a relatively small window where it performs efficiently. At lower engine speeds, 

all three graphs show a low efficiency where the engine does not perform very well and performs far 

from its potential.  

The higher engine speeds also show a drop in efficiency where each of the three graphs spike, 

showing that at higher engine speeds produces less efficient performance. All three graphs show this 

drop in performance and efficiency starting at around 3500 to 4000 rpm. This could potentially be 

due to the engine not being able to burn the fuel as efficiently due to higher frictional forces.  

After analysing the data and the three graphs, it can be concluded that this Honda is not very 

efficient and overall performance is not outstanding. It displays consistent performance in the mid 

range engine speed, but dramatically becomes less efficient after around 3500 rpm. This engine 

would be ideal for every day usage due to its decent mid range torque and fuel efficiency, but would 

fail to perform well when pushed harder, for example in a race. The engine displays worse efficiency 

and performance at high Rpm, as mentioned before, this could be due to higher frictional forces due 

to the engines design not intending to be used at high engine speeds often. The BMEP and Torque 

follow a very similar trend, making it easy to calculate and predict performance.  
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6 Evaluation 
Unfortunately, when we were scheduled to have our dynamometer session, the dyno wasn’t 

working and couldn’t run as usual. Because of this, we were given a set of previously recorded data 

and calculated the rest of the data needed using excel. Due to this, the numbers would be relatively 

accurate, but if the dyno had been running, we could have recorded more accurate values for each 

data set.  

Although the dyno was unfortunately not working, working with the given data helped in 

understanding and learning about engine trends and how different aspects change with rpm. The 

lack of hands on experience was unfortunate, but the demonstration of how it would work correctly 

still gave us an understanding of the equipment.  
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