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[bookmark: _Toc90070372]1.0 Introduction
The aim of this assignment is to describe and what a dyno is, outline my experience from carrying out a dyno test and explain the results using graphs, the calculations used and comparing it to other published cases of dyno tests.
[bookmark: _Hlk89166904]To outline briefly what a dynamometer (dyno) machine is, it is a machine that can be used to test the horsepower torque, engine speed, time for fuel consumption, ignition timing, manifold pressure and indicted power. How this is done is explained next. “The engine drives a large generator (dynamo). By placing an electric load in the circuit, bhp at various rpm can be determined” (Martin W. Stockel, Martin T. Stockel, Chris Johanson, P. 110). 
Figure 1









“The generator dynamo can be loaded until the engine rpm is at a certain point with the throttle wide open. Horsepower is calculated using the instrument readings. (Martin W. Stockel, Martin T. Stockel, Chris Johanson, P. 110).
This process is simply outlined below in figure 2.

Figure 2




[bookmark: _Toc90070373]2.0 Experimental procedure
[bookmark: _Toc90070374]2.1 How the dyno works
There are 3 different types of dyno. There is the water-break dyno, then the Eddy-Current dyno and finally Alternating-Current dynos. As the type of dyno we used was an Eddy-Current dyno, it harnesses electromagnets to add load to the engine. The engine is hooked up to “a steel rotating element [that] spins through an electromagnetic field, and load is increased by cranking up the magnetism.” (Brule, Steve. (2007)). This occurs in the disc shaped portion at the end of the dyno.
[bookmark: _Toc90070375]2.2 Dyno testing
To insure the data we collected would be correct, we had to calibrate the dyno. I did this by adding arms and weights to either side of the dyno and as we new the mass of the weights and length of the arms we could work out the force and compare the readings to that of the computers. If they were the same, it meant the dyno was calibrated therefor meaning that the data we collected would be accurate.
When running the engine on the dyno, you can use 2 methods of gathering your results. A step test is the most accurate, and it works by holding the engine at set rpms to measure the readings, however as this only measures at set intervals (for example every 500 rpm) you gather less results. A sweep test gives you the opposite advantages and disadvantages as it gets the engine to accelerate smoothly to the rev limiter, possibly slightly sacrificing the accuracy of the readings, but it takes many more readings (for example every 50rpm) so you gather many more results. We did a sweep test as it gives better data to analyse.
Figure 3 shows the weights and arms we used to calibrate the dyno.Figure 3
Figure 4











Figure 4 Shows the mounting location of said arms for the weights.
[bookmark: _Toc90070376]3.0 Results

[image: ][image: Table

Description automatically generated]
On this page there is the raw data that was collected during the dyno run.
The data collected was Force (newtons), engine speed (rpm), Temperature of the air (Celsius), Humidity, Torque arm length and Barometric pressure.

[bookmark: _Toc90070377]4.0 Analysis
[bookmark: _Toc90070378]4.1 Equations
As well as collecting the force (Newtons) and engine speed (rpm) I also calculated the Torque (Newton Metres), Power (Watts), Corrected power (Watts) and Break Mean Effective Pressure (BMEP)(Pascal).
To calculate torque the equation used was:

T = Torque (Newton meters), W = Engine Load (Newtons), R = Radius of Torque Arm (Meters)
To calculate the power the equation used was:

P = Power (Watts), N = Engine Speed (rpm), T = Torque (Newton Meters)
To calculate the corrected power the equation used was:

Ps = Corrected Power (Watts), 1.01325 = Standard pressure in bar, Pa = Ambient Pressure, Ta = Ambient Temperature, 293 = Standard temperature in Kelvin.
To calculate the BMEP the equation used was:

BMEP = BMEP (Pascal), BP = Corrected Power (Watts), l = Stroke (Meters), A = Area (Meters2), N = Engine Speed (rpm), n = Number of cylinders
[bookmark: _Toc90070379]4.2 Graphs
Using the results from the equations above I was able to create graphs to visualise this data. 
Figure 7
Figure 6
Figure 5


[bookmark: _Toc90070380]5.0 ConclusionFigure 8

When comparing the graph in figure 5 (Torque vs Engine Speed) to figure 8 (which shows a similar light duty diesel automotive engine performance curve (Manning, John. P. 107)) the similarities are evident. They both peak in torque around 3000rpm and then begin to decrease as the engine speed increases towards the rev limiter of each engine. This therefore shows that my data is accurate, and the engine is indeed in a good condition.
When comparing the graph in figure 6 (Corrected Power vs Engine Speed) to figure 8, the similarities are again evident. Peak power comes at 4000 rpm on figure 8, which is slightly different to figure 6 that shows the peak power rising until 5000rpm, but this is likely because of comparing slightly different engines. The shape of the performance curve however is very similar, both rising steadily until peak power is achieved.
These results are as I would have expected. This is because in all internal combustion engines as the engine speed increases so does the torque, however, there always comes a point at high rpm where torque eventually falls off. This can be due to many reasons, such as intake and exhaust flow restriction. This can decline because the engine can’t pull in air any faster.
After running the test on the engine, collecting the data and compiling it into graphs I would have to say that the overall test was good, and that we did it on a good quality engine.
The reason that I am drawing this conclusion is because of the comparisons made between my own graphs and that of a different person running the same tests on a similar engine to this one (This engine being a 2003, Honda Civic 1.6 D16).
 


[bookmark: _Toc90070381]6.0 Evaluation
[bookmark: _Toc90070382]6.1 Eliminating errors
To make sure the test can be repeated, we had to make sure all factors were controlled and make sure that all possible margins of error were mitigated/reduced. That included making sure the conditions couldn’t change, and that the engine was kept running smoothly.
This was done by setting up an adequate cooling system for the engine, which included a fan and radiator. This is important as it keeps the engine at the ideal operating temperature, and unable to overheat and damage itself. This would allow for more accurate data to be collected. The conditions were also kept uniform by monitoring the air temperature and humidity, as engines run better in cooler damper environments, and the test was made sure to be ran under the same supervisions to make sure data was reliable and repeatable. 
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