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[bookmark: _Toc36222052]Introduction
For this part of the group project the goal was to reverse engineer the new triumph made moto2 engine as far as possible in the time allotted. Starting with the basics using MATLAB as a calculator then started modeling the engine in Ricardo Wave, good progress was made then it all came crashing down. The Covid-19 Pandemic happened, and all the progress made was wiped out rather quickly. The biggest problem was the software used for a good chunk of this project was suddenly made unavailable. Scrambling with what was available some things were salvaged but much of the project was not and is gone forever.
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Starting this project MATLAB seemed like a good starting point to calculate some basic stuff about the current generation Moto2 engine. Things like clearance volume in the cylinders non-combustion pressures, combustion pressures, and an approximate temperature of the combustion in the cylinder. In doing so some assumptions had to be made unfortunately, among those were air density, temperatures, the ignition timing and the fuel burn rates. Past the combustion temperature figures the MATLAB script never worked right to get anything else from it, so MATLAB use stopped there for the time being. 
I calculated a peak non combustion pressure to be about 30 bar, and combustion pressure to be just under 80 which seems reasonable. Figure 1  From those figures and assuming the engine was burning regular gasoline the temperature of the combustion was calculated to be approximately just under 1,400o K. Figure 2 That is fine because the combustion proccess is nearly adiabatic with means very little heat transfer happens ech combustion.
[image: ]
Figure 1. Pressures
[image: ]Figure 2. Temperature

To expand on the MATLAB script used, Ricardo wave seemed like a logical answer to model an engine. Building a model of the 765 engine in Ricardo Wave and narrowing down the basic parameters using the things calculated with the MATLAB scripts began and was going well. It is known that the engine has a redline of 14,000 rpm, and about 140 horsepower. The road going engine has the same displacement and seemed like a reasonable starting point, but this engine is limited to around 12.5 thousand rpm and has around 128 horsepower. (Triumph, 2020) After getting the cylinder parameters loaded into Ricardo Wave and getting them set reasonably attention was turned to the cylinder heads. The goal was not to look at the air flow through the head for that a dedicated CFD software would have been used.  What the Ricardo Software was used for was looking at camshafts and the valves in the head and the effect changing them had. I found that the company Kent Cams had camshafts for the Triumph 675 triple which the 765 seems based off of. (Kent Cams, 2020) That served as a starting point which turned out to be pretty close. 
After all the Ricardo wave work turned out to be for nothing, turning back to MATLAB seemed like he only option to try and do some basic calculations about intake pulse tuning. The calculated maximum piston velocity to be at 113 degrees of crank rotation after TDC. Ideally maximum lift of the valve would be there. The point of when the positive pressure wave created by the piston was calculated to be 126 degrees from the ideal maximum valve lift point. The equation used for that was . Where L is the length of the intake runner, 330 is the speed of sound in meters per second and RPM is the engine RPM. 13,000 RPM seemed like a reasonable RPM to calculated for with the Redline being 14,000 because as a racing bike it is safe to assume that’s where the engine rpm would be most of the time, close to the limit.  The desired length of the intake runner was calculated to be 239 mm. For racing the bikes could be fitted with adjustable inlet runners to cover a wider range of RPMs.
[image: ]Figure 3. Intake Runner Length
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The current generation of moto2 engine is brand new to the racing world and not much is really said about what is in the engine. But by looking at the road going versions of the same engine in other motorcycles that Triumph has produce we can start to get an idea of what is happening inside. Using the right tool for the job is good but being able to use the right tool for the job is important but being able to recover all the work done with the right tool seems to have proved even more important. What’s done is done and What had to or could have been done to remedy the catastrophic problems that occurred thanks to a global pandemic has been done.
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Other Group Members:
· Alexander Penny – Exhaust Design​
· Lee Stewart – Data analysis and control system design​
· Emily-Kate Flewin – Suspension simulation and design​
· Jon Lloyd-Williams – Lap simulator​
· Zachary Church – Engine simulation and design​
· Eoin Collins – Control systems and engine management
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