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[bookmark: _Toc38338347]1.1	Aim
The aim of this report is to carry out a test on a BMW S1000 RR by using the chassis dynamometer and gather information to enter a data collection sheet on excel and analysis the data that is been collected. This will be done by using different gear ratios and trying different engine speed, road speeds and tractive effort, once all the data calculated by using the calculation guidelines three graphs will be produced. And comparing the results to the manufacturer readings 
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[bookmark: _Toc38338349]1.2	Introduction to BMW S1000 RR

The BMW S1000RR was first released in 2009 and was even named the best sport bike in the 1000cc league because it was mainly designed for racing and was known for taking part in the super bike word championship. Fast forwarding to 2018 BMW developed the s1000 to be even better by adding advanced electronics features like adjustable traction control, semi active suspension. This made it hard for other manufacture to keep up with what BMW designed because it had a straight four engine and lightweight chassis. This meant by having a light chassis mad out of aluminium would give the owner a better fuel efficiency that would the owner in the long run and by it being light means it can gain more power.
The thing that makes the BMW stand out from other bikes is that the manufacture added the feature called Dynamic Damping Control which allowed the rider to be able to change the damper characteristics to the condition of the road which means this feature would be able to help the rider and make it more safety for them ride even in poor conditions it also has sport mode and sport mode+ which makes the dampers automatically tightening helping the rider to have better driving experience. Another feature the bike has is semi-active suspension which helps the rider massively under braking because it firms up the front end under braking and the rear under acceleration which helps keeps the bike stable and balanced.
Four riding modes RAIN, ROAD, DYNAMIC and RACE designed for safety and stability. Switch assistant this helps the rider when racing because it enables you to be able to change gears without the clutch meaning you can concentrate on winning the race the load bearing influences on the body and rear wheel which reduces to a minimum meaning that the bike faster and more stable giving the rider enjoyment at high speed and riding pleasure.
BMW designed the s1000 RR engine with 16 valve engine features with updated intakes, exhaust systems which made it be able to reach maximum output bhp.
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Figure 1: shows wheel torque vs Engine Speed. (page 7)
[bookmark: _Hlk38043430]Figure 2: shows tractive effort vs Engine Speed. (page 7)
Figure 3: shows P drag vs velocity (page 7)
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BMW S1000 RR Specifications
Mass				208kg
Engine				999cc
Cd				0.75
Frontal Area, A			0.7m2
Max engine power		152kW @ 13500rpm 
Max engine torque		113Nm @ 10500rpm
Max engine speed		14200rpm
Ratios			
Primary			1.652
1st gear 			2.647  
2nd               		2.091
3rd           			1.727
4th              		1.500
5th                		1.360
6th			1.261
Final Drive (Sprocket)	2.647
(uwstd M4X02196 Powertrain Technology)
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Step by step guide how to setup the motorcycle dynamometer and how it works, and what information will be gathered from the testing that 

Firstly, start by wearing overalls, steel toe cap boots and googles also wearing ear defenders. This is safety precaution to ensure your safety during the task.
Secondly doing a visual check around the motorcycle on the dynamometer for potential hazards that could court once doing the test.
Next ensure that the extractor is fitted to the motorcycle and having either the fire door or workshop shutters to allow the fumes and heat to dispense outside rather than inhaling inside which is harmful gasses especially like carbon monoxide which you don’t want to breathe in.
Now start up the motorcycle and let it run to optimum temperature by doing this would make the readings more accurate.
Once the motorcycle is at optimum temperature you can confirm this by looking at the dashboard or the obd cable which shows the data on the computer, begin to test by doing sweep test which allows to test the engine over different specified rpm range.
Using the computer software step method 
1)vehicle data, ola set to 250 horsepower
2)set to iso for power correction
3)N current dyno uses engine magnetic 
4)set a load on the dyno and select a real-life road condition.
5)Restrict the engine to a certain RPM 
Once the test is done put the motorcycle into fifth gear allowing it reduce power and take a reading off the declaration.
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[image: ]Results have been taken from the BMW s1000RR on the dynamometer and created a table in excel with the information filled in which gives a full understanding of what is been tested like each gear has been tested one to six and noted down also max road speed has been calculated for each gear shown in the table below.
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Figure one graph shows Engine speed vs Torque, which starts at 200nm because torque is more needed when moving  from standstill  like shown in this graph from zero to about 10000 RPM it continues to rise until it hit the peak curve once it hits its peak it doesn’t hold its momentum for long time until it starts to gradually drops at 15000RPM.

FIGURE 1



Figure two shows a rise to a peak before starting fall. After it hit its peak it starts show a negative slop which means it been taken too the maximum RPM point meaning after that point onwards less tractive effort would be produced for example in this graph in gear one to gear four it continues to rise till it hits 10000 RPM producing around 3000 tractive effort meaning that its hit maximum RPM and less tractive effort would be made from this point onwards.FIGURE 2








Figure three shows a rise from around 10m/s which gradually increases so does the p drag which indicates that the quicker the motorcycle being ridden the more drag being madeFIGURE 3
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This task was straight forward from setting up the dynamometer to perform the test and taking down the live data and entering them into excel spreadsheet and comparing the graphs made from testing and comparing two different measurements taken and doing research about why the graphs look like they do and what could be done to improve and also look at other graphs and comparing them to see if there’s any difference in data given for the BMW S1000RR.Doing this test gave me an better understanding on how the engine dynamometer is tested and what’s tested on the engine.
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Torque (Nm)
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Tractive Effort (N)
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P drag(KW)
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