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[bookmark: _Toc535839990]Introduction
In this assignment, shall be going over a comparison of the injection system used with a single-carburettor, multi-carburettor, single and multi-point fuel injection systems. Then be looking at a brief insight into what the flow bench and what it is for and how it is used. Then after some testing on a standard cylinder head and then the same testing on the modified cylinder head, be talking about how the testing was done then shall be going through the test results. With some graphs been produced and shall be going through them as well.
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Set up for the flow bench for testing, 
Get all the equipment needed:
· 2 x DTI
· 4x g clamps
· 2 x balls of blu-tack
· 2 x flat metal plates
· Standard cylinder head
· Modified cylinder head
· 19mm spanner
· Plate with bolts for opening the valves
· SF-600E flow bench
· 2 x tappets
· Vernier calliper
· Socket set
· Cylinder block rig
Methodology: 
Process: 
Step 1: roll up both blu-tack balls into long thing rolls. 
Step 2: measure the size of the inlet valves and the exhaust valves, times the diameter by the increments stated on the assignment brief. E.g. 28mmx0.05= 1.4mm for inlet, 24mmx0.05= 1.2mm. 
Step 3: put one of the rolls of blu-tack on the cylinder head to act as a seal, attach it to the cylinder block rig and clamp together with g clamps. Put the second blu-tack roll in the flow bench to act as a seal, then put the bottom of the rig onto the flow bench, and bolt down using the socket set.
Step 4: put the plate with the bolts onto the cylinder head screw it down, with the valve tappets on the inlet valves, and hand tighten the bolts till touching the valves.
Step 5: g clamp the plates to the cylinder head, then set up the DTI’s onto the plates with the point touching the top of the bolts. 
Step 6: now ready to start the test, turning on the machine, make sure the exhaust flow nob is wound all the way to the left and after switching it on, you then wind up the inlet now so the pressure is up to 25” and whilst doing this you make sure that the percent of flow doesn’t overflow. If it gets close, switch off the machine and change the flow range. 
Step 7: turn the two bolts clock wise by the amounts you worked out before the test. Record results and repeat until you get to increment 0.4. the set up for doing exhaust and do the same. 
Step 8: re set up the whole rig but with the modified head on the flow bench and repeat the test and record all results.
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What is the difference between a carburettor and fuel injection? And which is better?
Carburettors are there to pre-mix the fuel and air before it goes into the combustion chamber. While fuel injection mixes the fuel and air just as it enters the combustion chamber. Carburettors are a much simpler system to install because there aren’t any electronic components. “Fuel injection systems are becoming more popular for those wanting the best performance from their engines. There are two different versions of fuel injection - port fuel injection and direct injection.” (January 27, 2012)
When it comes to fuel economy and emissions, fuel inject has been more popular than carburettors, purely for the act that they are better on fuel and emissions. Then when it comes to power and performance, fuel injection is once more the better system because it’s a more accurate system and delivers the fuel exactly when need be, and carburettors don’t react well to change in air and fuel pressure, and they don’t react well in temperature changing conditions. But then when you talk about cost carburettors do come out on top in that category because they’re just a mechanical part and you can clean, rebuild and replace for cheap and don’t need a lot of knowledge, whereas when it comes to fuel injection its not a simple fix and you’d need to go to a garage or maybe even replace the whole system.
[bookmark: _GoBack]The flow bench used was a SF-600E flow bench and its used to measure the flow in the intake system and the exhaust system on a cylinder block.
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On the right as you can see these are the results from the flow bench testing, the inlet and exhaust segments of the table are the diameters of the inlet and exhaust valves times by the L/D increments. 

Once all the percentages were recorded from the flow bench, id then have too times that by the value in the flow range that the percentage was recorded in, for example 61% in flow range 3 on the inlet would be 61x69.7=4251.7. once all of the percentages are turned into flow, can then plot these figures onto a graph.











[image: ]this is the table for the modified cylinder head, the valve diameters being the same size meant the actual test was an exact repeat of what I had already done. With the same increments, but getting quite different percentages from test 1 to test 2 


as you can see with the numbers on the right they are different to the standard cylinder head from the previous test. The numbers go a lot higher. 








Graph’s
[image: ]below you shall see the graphs from the test results.
This is the graph for the standard cylinder head, as you can see the intake line curves up a lot later than exhaust, meaning the intake has a higher level of flow. With a positive air pressure this would cause the inlet to have more flow, when the exhaust has a higher flow than intake this would cause a negative pressure, but because we controlled the pressure for the test and it was positive.
[image: ]



With this table, same as before the pressure was positive so inlet had more flow than exhaust. In this graph you can see that exhaust has more sharply gone up to its final value as intake takes a much more curved line with steady flow.





This is a graph with both standard and modified cylinder head results plotted onto it 
[image: ]

As you can see both sets of results, at first with the intake side the modified to start with had less flow than the standard, but as you go along the lines you see the cross over point at 0.1 L/D. and then at increment 0.25 L/D the modified flow was still going up at a higher rate than the standard cylinder head. 
When it comes to exhaust, the standard had less flow till around half way along the lines at increments 0.15 L/D and 0.2 L/D the standard cylinder head briefly has more flow than the modified cylinder head. But the exhaust does a similar thing to the modified intake side, extending away from the standard cylinder heads flow towards the end of the lines.







[bookmark: _Toc535839995]Conclusion
In conclusion, in this assignment I’ve shown a good understanding and level of knowledge on the research of carburettors and fuel injection, and when discussing the testing Ive shown that I knew how to do the testing in a professional manor, and with good understanding at the task in hand. I showed good knowledge when discussing my results too. I covered all that I needed to from my introduction states.
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