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Figure 1: Dyno testing Software 

 

Introduction 
 
This report will be detailing work done by engineering students at the University of Wales Trisinity St David using an engine 

Dynamometer. Where they will be gathering data to use for this report to calculate an engine’s Power, Torque, Specific Fuel 
Consumption, and Overall Thermal Efficiency. The report will also describe the equipment used for testing and the method 

used. Once the raw data is collected, it will be displayed in a table where the other data points will be calculated. The 

engineering students will also have to answer associated questions using their calculated data and plotted graphs. 

 

The engineers anticipate a typical outcome from the engine dynamometer test. They expect a decline in power as the engine 
approaches its maximum RPM range, along with a corresponding reduction of torque as the engine RPM increases. 

Additionally, they predict that Specific fuel consumption will rise with RMP increases. At these elevated RPMs, the engine will 

consume more fuel to sustain these high speeds, reflecting a decrease in overall fuel efficiency. 
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Testing Equipment 
What is a Dynamometer? 
An engine Dynamometer (Dyno) is a Mechanical device used to measure and test the power output of an engine. It is also 

possible for the Dynamometer to subject the engine to various operating conditions. The Dynamometer at the University of 
Wales Trinity St David (UWTSD) connects the engine to the dyno via its drive shaft. The dyno absorbs and records the power 

output as the engine runs on the dyno, providing the data required by the operator. For a dyno to properly test an engine, 

hydraulics provide a load to the engine, causing it to work harder, or electromagnets are used to generate the necessary 

load. 

 

 
Figure 2 Engine Dyno Drive Shaft (From UWTSD Workshop YouTube) 

The Dyno records the engine’s torque and RPM. This data is sent to the dyno’s computer, where the software can record 

various data points to assist with engine data. This can include; 

• Ambient Temperature 

• Pressure 

• Humidity  

• Specificity Gravity of Fuel 

• Load (Newtons) 

• Dyno speed 

• Fuel flow rate 

The Dyno’s software calculates the power of the engine using; 
 

𝑃𝑜𝑤𝑒𝑟 =
𝑇𝑜𝑟𝑞𝑢𝑒 × 𝑅𝑃𝑀

5252
 

 
Figure 3: Dyno Software Recordings 
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Dynamometer Test 
To evaluate the engine's performance, the engineering students utilize a dynamometer to subject the engine to a range of 
speeds, measuring data such as load, fuel consumption, and lambda across these different RPM levels. The engineering 

students at UWTSD then compile this raw data into excel spreadsheets, which they will use to calculate key performance 

factors, including the engine's power, torque, brake mean effective pressure (BMEP), specific fuel consumption (SFC), and 

overall thermal efficiency percentage. 

 

 
Figure 4: Engine Dyno at UWTSD (Picture taken by author E Davies) 

Saftey When Operating a Dynamometer 
When operating an engine dyno the operators must adhere to proper safety procedures to prevent injury, The operators 
have to wear the appropriate personal protective Equipment (PPE), including safety goggles, gloves, and hearing protection. 

This will guard them against flying debris, high temperatures, and excessive load noise. Furthermore, the engine must be 

mounted to a secure testing surface on the dyno, and all electrical connections have to be checked to lessen the risk of 

electrical hazards.  
 

The dyno should have a ventilation system to properly ventilate harmful exhaust gases. This ventilation system’s pipes 

should be at least twice the size of the engine’s exhaust piping. Additionally, the fuel supply to the dyno should be outside the 

testing area and in its own separate enclosure to prevent fire.  

Data Results 
 

Raw data 
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The engineers were able to collect 91 Data entries across the dyno speed range of 1000-5500 RPM at an increase of 50 for 
every entry. Across the 91 data entries, they were able to collect the load, dyno speed, fuel flow rate, and lambda of the 

engine. This can be seen in Figure 5 below. When looking at the raw data, a steady increase of load can be observed for 
most of the data however, there are some points where the load does not increase constantly like the rest of the data. This 

would be due to the engine’s condition when testing or human error when setting up the engine dyno. 
 
Given that the raw data set exhibits variations that don’t coincide with the rest of the data. The engineers can use 

specialized software to normalize it. This ensured that the data is smooth and more accurate, which will enhance the 
reliability of the data and make it more suitable for analysis. 

 
Figure 5: Engine Dyno Raw data (continues to 91 data entries) 

 

Calculated data 
 

Using the calculations listed below, the engineers can calculate their needed data. The numbers that are not labeled can be 

seen in Figure 3. One of the downfalls of calculated data is that these formulas need to be correct to give usable data. This 
means that human error can give incorrect answers, making the data unreliable. To limit the risk of human error, the 

engineers used Excel to calculate the 91 data entries to keep the data consistent and reliable. 

 

 
𝑃𝑜𝑤𝑒𝑟 = ((2 × 3.14 × 𝑅𝑃𝑀 × 𝑇𝑜𝑟𝑞𝑢𝑒) ÷ 60) ÷ 1000 

𝑇𝑜𝑟𝑞𝑢𝑒 = 𝐿𝑜𝑎𝑑(𝑁) × 0.815776 

 

𝑆𝐹𝐶 (
𝐾𝑔

𝐾𝑤𝐻
) = 𝐹𝑢𝑒𝑙 𝐹𝑙𝑜𝑤 𝑅𝑎𝑡𝑒 × 0.75 × 60) ÷ 𝑃𝑜𝑤𝑒𝑟  
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𝑇ℎ𝑒𝑟𝑚𝑎𝑙 𝐸𝑓𝑓𝑖𝑐𝑒𝑛𝑐𝑦 = 𝑃𝑜𝑤𝑒𝑟 ÷ (((𝑓𝑢𝑒𝑙 𝐹𝑙𝑜𝑤 𝑅𝑎𝑡𝑒 ÷ 60) × 0.75) × (44000)) × 100 

 
Figure 6: Dyno Test Results Data 1 

 
Figure 7: Dyno Test Results Data 1.1 
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Figure 8: Dyno Test Results Data 1.2 

 
Figure 9: Dyno Test Results Data 1.3 

 
Figure 10: Dyno Test Results Data 1.4 
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Plotted Data 
Suggested reasons why the SFC varies as it does with engine 

speed. 
 
Across the RPM range, the SFC could vary because of mechanical friction in the components of the engine like the pistons, 

bearings, and Crankshaft. Furthermore, during the engine test, the air fuel ratio changes, affecting the amount of fuel that’s 

efficiency burnt during the combustion process. The Engine is only efficient at between the range of 1400-2400 RPM, 
meaning it has a lower SFC at these RPM ranges. Continually, in other ranges of the engine, it uses more fuel to produce the 

speed, meaning its fuel consumption rises as speed increases. This is reinforced by the data plotted on the graph. 

 
Figure 11: SFC vs Dyno Speed graph (unsmoothed) 

 
Figure 12: SFC vs Dyno speed Graph (smoothened) 

Suggested reasons why Torque varies as it does with engine 

speed. 
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 The torque of the engine progressively lowers as the engine speed rises. This can be due to the combustion process where 

at lower RMPs the engine is running relatively slow, allowing for a more complete combustion of the fuel and air mixture. 
This means greater torque production. On the other hand, at higher RPMs, there is less time to complete the combustion 

process, leading to the loss of torque shown in the graph. Furthermore, exhaust back pressure at lower RPMs is significant 
less, allowing the engine to maintain a higher efficiency, whereas high RPMs can impede flow of gasses reducing the 

engine's torque production. 

 
Figure 13: Torque against Dyno Speed Graph 

Suggested reasons why Brake Power varies as it does with 

engine speed. 
The engine has a steady increase until its peak break power where it then starts to flatten out as the engine loses power, 

this can be due to the combustion process not being able to efficiently burn its fuel for the full power output. Additionally, it 

can be because of the mechanical losses due to friction at the higher speeds. Where the engine oil is no longer able to 

properly lubricate the engine as it turns. The Valves can restrict the amount of air and fuel the engine is supplied with as 

they won’t be able to fully open at higher RPMs. This also means that they will not be able to properly dispel the exhaust 

gases out of the combustion chamber. These factors are all possible reasons why the break power data shows the a 

decreased amount of power on the graph. 
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Figure 14: Break Power against Dyno Speed Graph 

 

Evaluation 
 

During the time when the students of UWTSD were performing their workshops, the engine dyno was not in operation. 

Meaning the engineering students could not perform these tests for themselves. To improve these tests, the task should be 

completed on an operational engine dynamometer. Therefore, students can compare their data sets as they would all have 

different measurements. This would allow them to further their respective knowledge and discuss their differences in their 

data. 

 

The Data calculated shows the trend that is expected with this test. The specific engine that was tested shows it’s highest 

thermal efficiency in lower RPMs and a loss of break power over 4600 revolutions. Furthermore, a loss of torque over the 

increase of RPM fits with the predictions of the engine testing. 
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