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Introduction 
 

The aim of the engine dynamometer test is to gather results to examine the condition of the 
engine. Troubleshooting issues such as overheating or figuring out why the engine is down on 
power. This test is also an eƯective way of figuring out if there are sensor issues and which 
sensors may be broken. This test is much safer than driving the car to figure out the problems as 
you can run this test in a controlled environment.  
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Testing equipment and Method 
Testing Equipment 
The dynamometer used is a SCHENK WS230 Eddie current w series from 2001. This machine 
works by a coil that excites a magnetic field through a cooling chamber then there is a gap of 
space which is filled with a toothed rotor with another cooling chamber on the other side of it. 
The air gap is a varied space as the teeth rotate around which induces a tension in the front of 
the cooling chambers. These currents that are generated are called Eddie currents. The 
dynamometer has a max RPM of 10000 and a minimum of 300. The load applied from this tries 
to slow the engine down, but this tries to turn the machine which is restricted by a gauge which 
is restricted from 0-10 volts. The machine is calibrated by calibration arms with a length of 
815.776mm this means we can calculate what torque is applied through the centre of the 
dynamometer. Torque applied can be a varied amount. 

 

The engine used for this test is a 1.6L VTEC Honda Engine from 2000/2001 D16 model. It runs 
lower power due to it being an imported engine. The sensors used on this engine are, coolant 
temperatures, flow meter, lambda sensor. The throttle is controlled by a throttle actuator box 
which is further controlled by the computer software. The engine is controlled by a drive shaft 
from the dynamometer which is bolted directly to the crank shaft. This means that the RPM of 
the engine will be directly proportional to the RPM of the dynamometer. 
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Method 
 

For this test we operated the system manually, so the first thing to do is to start the engine and 
select manual mode on the software then you will control the dynamometer via a dial and the 
engine will also be controlled by another dial. The engine dial controls the RPM via the throttle 
box connected to the engine, and the dynamometer controls the amount of current needed to 
produce the magnetic field to try and slow the engine down therefore producing torque. The 
throttle dial is a direct input 0-100% whereas the dynamometer is 0-200%. 

The next thing to do is gather data at diƯerent stages of RPM and trying to hold a constant RPM 
by using the torque to create a balance and repeat this in stages. The stages performed in the 
test were 1500, 2500, 3500, 4500, 5500. The software will then read all the data in between to 
give you the numbers needed for the calculations. 
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Results From Test 
 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(figure 1)  
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(figure2) 
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Graphs From Calculations 
 

(Figure 3) 

 

This graph shows the eƯect of Specific fuel consumption (SFC) at various RPM. 

As RPM increases it needs more power to overcome the friction force of the piston against the 
bore meaning more fuel needs to be combusted to provide that power. In this graph it reaches 
its lowest around 2000 rpm this suggests that this is the least amount of friction at this speed. 
As the rpm increases it needs more power to stay at that rpm or keep increasing so more fuel 
must be combusted to maintain the increase in rpm hence there being a higher SFC. 
Atmospheric conditions will also alter SFC as when at higher altitudes oxygen is less dense 
therefore making combustion reactions less eƯicient using more fuel to extract more fuel. 
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(figure 4) 

 

This graph shows torque amounts at diƯerent RPM. 

Torque represents how strong an engine is which translates to its acceleration. This graph 
demonstrates the peak power band of this engine which is at about 2500 RPM. As the rpm 
increases the amount of torque that the engine is producing decreases, this is opposed by 
power as power gradually increases as the rpm increases. Torque varies due to many factors 
such as air intake, how much octane is in the fuel, and cylinder pressures. More eƯicient 
cylinder pressures would result in an increase in peak amounts of torque. Higher octane fuel 
allows for a more eƯicient and powerful combustion also resulting in an increased amount of 
torque. (3) 
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(figure 5) 

 

This graph shows Corrected power at various RPM. 

The trend in this graph is that when rpm increases power being output from the engine increases 
as well until it reaches its peak at 4600rpm. Power is how fast the engine can generate the 
torque (5); this means that at peak power is where the engine will generate an amount of torque 
at the quickest rate. Fuel injection eƯiciency and spark timing has a big eƯect on power and can 
ultimately increase or decrease the power of an engine. IneƯicient combustion also aƯects 
power as that’s what causes the pistons to move therefore turning the crank shaft and the 
driveshaft. Exhaust designs can aƯect how the engine is performing as they may not allow for 
eƯicient air flow out of the engine. Valve timing influences power as the valves allow air and fuel 
into the piston chamber to be combusted, poor valve timing can result in not enough oxygen 
being let into the chamber therefore not eƯiciently burning the fuel. Gear ratios will also aƯect 
power of an engine as having gears too long or too short can take away the engines ability to 
achieve an optimal power curve throughout the rpm range. (5) 
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(figure 6) 

 

This graph shows the eƯect of thermal eƯiciency at various RPM. 

Thermal eƯiciency is the net work output compared to the heat input (6), this means that the 
energy conversion is either very eƯicient or not very eƯicient. A healthy petrol engine will 
operate at around 25-30% and if an engine is not in good condition that percentage can drop 
considerably. This graph shows that throughout most of the rpm it is operating between and 
healthy range, but it has lows that drop considerably below the desired amount. This is a result 
of the operating conditions of the engine not being in good health, but this is a common factor 
when it comes to the condition of an older engine. 
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Conclusion from test results 
 

In conclusion this test has demonstrated the eƯect of how many diƯerent factors can aƯect an 
engines performance, such as eƯicient combustion of fuel being very important to make sure 
that the engine is extracting as much as possible of what it is burning to result in the correct 
amount of power.it has also shown that many diƯerent factors have very diƯerent aƯects at 
diƯerent rpms such as torque and power following diƯerent trends as the rpm increased. 
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Evaluation 
 

The test could have been improved by repeating it multiple times and finding a mean result for 
all the data collected to make it a fairer test. letting the engine warm up before the test would be 
an improvement as engines don’t run properly if they are cold, potentially increasing the 
eƯiciency and having better more accurate results. My own performance could have been 
improved by having more experience with the equipment as it was my first time experiencing 
that so more experience and understanding how it works would have helped me perform the 
test to a higher standard. 
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