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Aim
In this report, a group of students will be set as a transmission analysis team that will carry out performance data collection on the BMW s1000 RR. The group of students will be going to the workshop and use chassis dynamometer to collect the vehicle performance data. The group of students will decide a specific gear ratio, different road speeds and then record the tractive effort and power at the road wheel. 
After the group of students collect all the data that was required, the group of students will be split up and work alone. All the data will be put into the Microsoft Excel and then the calculations will be put into the Excel and three graphs will be created. 
All the calculations in the Excel:
· The transmission efficiency
· Torque at the road wheels and create a torque vs engine speed graph
· The tractive effort across the engine speed range and create a graph of tractive effort vs engine speed
· The final drive ratio 
· The maximum tractive effort will have in each gear
· The speed ratio 
· The theoretical intermediate gear ratios 
· The drag power for all the values of the road speed and create a P drag vs velocity to find the maximum road speed
· The maximum road speed in all gears

Background information 
The BMW S1000 RR will have 196 horsepower at the rear wheel and power to weight ratio is about 700bhp per tonne. It also has 0-60mph in 2.9 seconds and top speed exceeding 190mph. The BMW s1000 RR electronics systems is better than most motorbike at the time. Most motorbikes have ABS and a few motorbikes have adjustable engine mapping, but it is not better than the BMW s1000 RR. The BMW s1000 RR is one of first mass market super sport bike to have traction control. 
 (Oxley, 2010)
The chassis dynamometer is a test equipment that fitted with rollers for the wheels of a vehicle so this will provide a drive input and it can measure the output such as road speed and power at the wheels. Another name for chassis dynamometer is rolling roads, the rollers is very heavy metal drums that connected to sophisticated electronic measuring instruments that can measure how much speed and power the vehicle can produce by measuring how fast the drums take to accelerate. It uses the drums heavy inertia to soak up the car engine’s power. 
(Woodford, 2020)
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The group of students went to workshop to test the BMW S1000 RR in the rolling roads. Before the testing, the technician set up have set the exhaust gas extraction and the computer was already set and the software was already open to test the BMW S1000 RR. The technician was the who was on the bike to test and he first did a practice run to check if anything is fine. After that, the technician did a full run of the test. 
The result was given to the students on Moodle and it was in the excel so the student can work alone to get calculate the equation and create three graphs.
All the equation that was required:
1. Calculate transmission efficiency
                          η  = Power @ Wheels 	
	     Power @ Engine
2. Calculate torque at the wheels 
       T= T @ Engine x p x f x n x η
3. Calculate tractive Effort and create a graph of tractive effort v engine speed
     TE = Torque @ the wheels
               Rolling Radius
4. Using V = 2 π R N, calculate and confirm the differential ratio as 2.65:1
                      60 p f n
 
   Rearrange:	f = 2 π R N
	     60 V n p
5. Find the maximum Te in each gear and this will happen at maximum torque
  
    Then use TE = T x p x f x n x η
                   R
6. Calculate the Speed ratio = Max Torque engine speed
  		            Max Power engine speed   
    
7. Calculate the theoretical intermediate gear ratios:
    1st ratio = n1
2nd ratio = n1 x speed ratio
3rd ratio = n1 x speed ratio x speed ratio
4th ratio = n1 x speed ratio x speed ratio x speed ratio
5th ratio = n1 x speed ratio x speed ratio x speed ratio x speed ratio
8. Use the equation and create a graph to find the maximum road speed achievable:

9. Calculate the maximum road speed in all gears, N must be 14200rpm:
				

On equation 8, I have researched what the air density is. The International standard atmosphere states the density of air is 1.225kg/m3 at sea level and at 15 degrees. (Helmenstine, 2020)
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F17 - S

A B C D E F G H

1] Test Ratio 1.36 5TH

2 |

3 | Ratios Max Tractive Effort Theoretical Gear Ratio Max Road Speed Max Road Speed

4 Primary 1.652 N m/s km/h

5| 1st 2.65 3777.74726 40.37622625 145.3544145

6 2nd 2.09 2979.430858 2.122611827 51.19473663 184.3010519

7| 3rd 1.73 2466.227457 1.700181498 61.84797662 222.6527158

8 4th 1.5 2138.347506 1.361820889 71.33133304 256.7927989

9 | 5th 1.36 1938.768405 1.090798915 78.67426438 283.2273518

10 | 6th 1.26 1796.211905 0.873714218 84.91825361 305.705713

1 f 2.65

12

13 Rolling Radius R 0.315 m

14

15 | Mass Net 208 kg

16 Fuel Mass 15 kg

17 Rider Mass 70 kg ! Air

18 Mass Tot 293 kg

10
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F17 - S
D E F G H ! J K L M N o P Q R s
1 STH
2
3 | MaxTractive Effort  Theoretical Gear Ratio Max Road Speed Max Road Speed
4 N m/s km/h
5 3777.74726 40.37622625 145.3544145 Maximum Values
6 2979.430858 2122611827 51.19473663 184.3010519 P Engine 155 kw 1200
7 2466.227457 1.700181498 61.84797662 222.6527158 P Wheel 139.1 kw
8 2138.347506 1361820889 7133133304 256.7927989 P Drag 15.9 kw 1000
9 1938.768405 1.090798915 78.67426438 2832273518 at 13190  rpm T 0
10 1796.211905 0.873714218 84.91825361 305.705713 2648 km/h A
i T 1143 Nm g o°
12 at 10565 rpm S 00
13 |m 2121 km/h
P o 200
14 Transmission Efficency
15 kg n 0.897419 0
16 kg Speed Ratio 0.800985595 o
17 |kg 1 Air Density p (ke/mA3) 1.225
18 kg
19
20
21| Wheel Power KW Drag Power Velocity  Velocity Wheel Torque Tractive Effort Final Drive Pdrag
22 Plkw] P-drag [kwW] v [km/h] v [m/s] T[Nm] TE[N] f kw
23 4.462 0.647 38.55 10.70833333 212.8152804 675.6040648 2.687351099 0.394848999 3500
24 4523 0.649 38.85 10.79166667 214.8637239 682.10706 2.673401902 0.404139187 000
25 4.584 0.65 38.95 10.81944444 216.8950256 688.5556368 2673323311 0.407267993 _
26 4.644 0.652 39.05 10.84722222 218.9177564 694.9770045 2673245121 0.410412906 % 2500
27 4.705 0.654 39.15 10.875 2209319163 701.371163 2673167332 0.413573967 $ 2000
28 765 0 ASS 202 10 90277778 222 9280345 707 7109021 2 73089038 0416751218 o
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