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1.0 Introduction
In this report we will be evaluating the uses and benefits of engine dynamometer testing in the general automotive world as well as in the race fraternity, along with a few limitations of the dynamometer. The main use of a dynamometer, as suggested by Industrial Quick Search (2022), is to provide essential data readings for the torque, force, speed and power generated in the running of the engine. There are numerous benefits to using an engine dynamometer, some are listed in a blog on atgFargo (2016) where the writer suggests one benefit is the ability to accurately spot issues or to confirm the engine is running correctly. The writer then goes on to praise the incredible accuracy and precision of the dynamometer, which is a key benefit in what makes it such a valuable piece of equipment.

1.1 Aims and Objectives
After briefly describing the method and equipment used in testing our main aim will  be to evaluate the various graphs plotted on Matlab. Using the data as a guide we will use the graphs to explain causes and effects of patterns and variations in the results.




2.0 Method

The engine dynamometer system that is widely used for engine testing and data collection requires more components that just the dynamo itself and the engine. Firstly, and potentially most important in what makes this such a valuable piece of equipment are the sensor recorder modules, which feed live data to the computers to be interpreted by the engineer. The fuel control system that feeds the engine with aid of a few other components, sends the fuel through the main fuel pump, then the fuel regulator which allows for fuel injected OR non fuel-injected engines. A large exhaust extraction system is required to avoid build up fumes during longer testing. The sensors themselves include a temperature sensor, air flow meter and lambda sensor at a basic level but far more can be input. The engine is driven directly by the dynamometer via a drive shaft directly to the crank shaft. The engine load created by the electro-magnetic field trying to slow it down is restricted by a Strain Gauge that sends a signal between 0 V – 10 V. Using this strain gauge it is possible to calculate various data values such as Torque using the correct equations and dynamo data.


3.0 Graph and Data evaluation
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Above we have a heat map presenting Specific Fuel Consumption in the tested Honda engine in a range of Load (%) and RPM values. In any modern engine outside of the racing world, fuel efficiency and emissions are of increasing importance due to current world circumstances, this means analysing graphs such as this is becoming far more essential in the automotive world. If we take the best SFC as the Load and RPM at which the least fuel is wasted, then that implies that the best SFC value would be in the middle ground of both ranges of Load and RPM values. Whenever the load on an engine increases, which can happen in numerous ways, its speed will always be decreased as explained by D. Etukudo (2021). They then proceed to explain that the loss of power as a resultant is compensated by pumping extra fuel into the chamber. This heat map is a visual representation of finding the sweet spot between RPM and Load to achieve the best fuel efficiency.

3.2 Torque and Power against RPM
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The double y graph above depicts Torque and Corrected Power against RPM at full load. The torque as we could predict increases sharply to begin with till 3000 RPM in this case, where the torque value begins to drop off. This limitation is created by physical restrictions such as air intake limit or the higher frictional resistance within the engine at high RPM. An example of this limitation surpassed is the use of turbo chargers and boost gauges which allow for a greater quantity of air to be pulled into the engine, raising the peak Torque.




4.0 Conclusions from Data
Perhaps the most important part of data collection via the Dynamometer is the evaluation and resultant conclusions taken from those results, as they can be very insightful in the running of the engine. One piece of data that stands out on the Specific Fuel Consumption heat map is the fuel efficiency at 1750 RPM and 2% load. At such a small load comparing it to data surround that point we might assume a much poorer efficiency, however this could be within the range of idle RPM, at which it may be unlikely for external load values to have an effect. Another data point worth mentioning is the peak Corrected Power value in Watts as without correction there would be multiple inaccuracies. This is because the Corrected Power is the observed power after factoring in ‘air temperature, barometric pressure, relative humidity’; three conditions specified by epi-eng (2011). 
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