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Figure 1; A graph that shows the torque of the engine against engine speed.
Figure 2; A graph that shows the specific fuel consumption against engine speed.
Figure 3; A graph that shows brake power against the engine speed.























1.0 [bookmark: _Toc30454835]Introduction
[bookmark: _Toc30454836]1.1 background
In this report I will be outlining the testing procedures of an engine on an engine dyno. The reason the test has been carried out is to obtain data from the engine load, engine speed (RPM) and the fuel consumption with the throttle at 100%. With the raw data, calculations should be carried out to get the corrected power, torque, BMEP and the thermal efficiency of the engine.
The engine used in the testing was a Honda D16 SOHC. The engine was first introduced in the Honda CRX in the 1980’s it also made some an appearance in some civics later on in the 90’ and early 2000’s. It is a very reliable engine with fairly low power.
The dyno is a SCHENCK Eddy-current dyno. An eddy current dyno produces braking torque using the principle of eddy currents induced in a rotating metallic disk, immersed in a magnetic field. A strain gauge load cell on all models provides torque measurement capabilities for precise test and development applications. The rugged design of the power absorbing system – further enhanced by nickel plating of critical components in contact with the cooling water – ensures a long operating life, even in the most demanding applications and environments.
[bookmark: _Toc30454837]1.2 aims
The aims of the test are to correlate between the research carried out with the calculated results and the graphs themselves and make suitable comments on why the values may vary if they do. By carrying out the test, knowledge of how an engine performs and how to analyse the raw data and draw conclusions from that data.











	


2.0 [bookmark: _Toc30454838]Experimental procedure

The first step of the experiment was to bolt the engine to the dyno, next attach the prop shaft to the flywheel and to the dyno itself, once completed, attach the prop tube over the prop shaft then we bolted on two torque arms that were an exact length on both sides and hung weights of either side that weighed 20.45kg. The engine is connected to the dyno with a ratio of 1:1.
Once we have ensured the dyno is prepared and ready go we now turn on all of the systems to run both the dyno and engine are turned on. Now the engine was started and warmed up to operating temperature by letting it sit at idle.
Once the engine had reached its operating temperature we began doing manual test, the aim was to keep the engine at a set RPM by adjusting the load applied to the engine and the amount of throttle. This was to help us understand the general procedure. Once we had all tried it, we were told that we would be doing sweep test and step test.
A sweep test is a constant test through its entire rev range and is constant. It provides a more realistic test as it simulates real world conditions and It gives a representable graph.
A step test increases the RPM of the engine in 50RPM increments that last for 1 second at a time. We do not use a step test as it doesn’t provide accurate data. 
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[bookmark: _Toc30454841]4.1 equations used

The above equation is used to work out the torque values.

The above equation is used to work out the brake power values.

The above equation has to be rearranged to get the corrected brake power.

The above equation is used to work out the specific fuel consumption.

The above equation is used to calculate the area of the pistons.

The above equation is rearranged for Brake mean effective pressure (B.M.E.P) and then the values are calculated.

The above equation is used to work out the brake thermal efficiency. To do this the calorific value of the fuel has to be researched. The calorific value of our fuel is 45800kj/kg.







[bookmark: _Toc30454842]4.2 analysis of the graphs

Figure 1 shows the torque produced by the engine which is measured in NM against the engine speed which is measured in revolutions per minute (RPM). The peak torque value of the engine is produced at 3500RPM. This has been achieved through pulse tuning which is where the length of the intake track is tuned to be a certain length so that the waves of air return back to the intake vales at the precise time they open. This reduces turbulence in the intake manifold and increases torque. 
Figure 2 shows the specific fuel consumption (SFC) which was measured in kilogram per kilowatt hours (kg/kwhr) against the engine speed which was measured in revolutions per minute (RPM). At the start of the graph, the value drops very quickly, this is due to the engine being on full throttle before the engine is released. This means that the engine is running very rich because the engine is being held by load. The engine cannot burn all of this fuel as it is at a lower rpm. After the engine is released the fuel consumption drops back to a normal value once it is released on the test. As the engine increases in RPM the fuel consumption of the engine naturally increases.
Figure 3 shows the brake power of the engine which is calculated in watts (W) against the engine speed in revolutions per minute (RPM). The graph shows that as the engine increases in speed (RPM) the brake power of the engine increases too. At 5200 revolutions per minute a Honda system known as VTEC kicks in, however the VTEC used I this particular engine isn’t as aggressive as some of the engines with VTEC. Before it kicks in the engine begins to drop off, then after it kicks in the engine starts to pick back up again however this is not clear enough as we only revved the engine to 5500 revolutions per minute so as not to stress the engine too much.











	



[bookmark: _Toc30454843]5.0 Conclusion

Having completed the testing I have learnt that as the engine increases in speed it uses more fuel, this is because the engine is pulling in more air and to keep the fuel to air ratio at the stoichiometric value at 14.7:1. As the engine increases in speed it also increases in power. This is because the engine burns more fuel an air. 
The engines max torque is produced at around 3500 revolutions per minute. Manufacturers tend to tune engines to produce max torque lower down the rev range because in the real-world cars are not driven at maximum revolutions all the time. The tuning is done through pulse tuning which is where the length of the intake track is tuned to be a specific length to make full use of the intake pulses. An intake pulse is where the air being sucked in by the engine hits the back of the intake valves when the shut and bounce back to the throttle body and then back to the intake valve. The goal is to have the intake valves re-open as the wave returns to them. 




















[bookmark: _Toc30454844]6.0 Further work

If I had an unlimited budget to improve the engine first I would have the engine rebuilt with better components such as better rings and gaskets then I would put a better flowing exhaust on this would help the exhaust gasses flow out of the engine faster and with less back pressure. I would also port the head. Porting is where you smooth out or make the intake and exhaust ports bigger or a different shape. Porting can be used to affect the torque and power curves in certain ways.
There are other ways to increase the performance of an engine. For example, the temperature of the room could be decreased so that the air that the engine is intaking is colder, therefore denser. This will increase both power and torque as well as efficiency.
Another line to go down would be to install an aftermarket electronic control unit (ECU) and tune the map specifically to that particular engine. This would increase power, torque and efficiency as the map would be 100% accurate. The tune on most engines made by car manufactures is a general tune to suit a wide variety of applications and conditions. By having a specific tune, the engine can work to its full potential. 
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Graph of Torque against engine speed
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SFC against engine speed
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Graph to show brake power against engine speed
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