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a) Gear A is the input and revolves at 12000 RPM in a clockwise direction.  The input torque is 30Nm and the efficiency is 70%  Calculate the following:


i. The input speed and its direction

The input speed is 12000 RPM and it is going in a clockwise direction 
The first step is to convert the RPM into Radians. This is done by the equation (rad/s) = RPM x 
= 12,000 x 
= 1256.637rad/s with it going in a clockwise direction


ii. The output power

Input power = 
Input power = 
Input power = 

Output power = efficiency X power input 
Output power = 0.7 X 37699.1184
Output power = 26389.37829w


b) Explain what would happen if the tooth number on gear B is changed to a smaller number, or higher number.  Show the calculations for the changes in your discussion.  

If the tooth number is changed to a smaller number it will mean the RPM will be higher because the gear ratio will be a lower number.

AN example of this could be that gear a has 100 teeth while gear b as 25 teeth with rpm of gear A being 100 rpm with it being in an anticlockwise direction. 

The first step would be to find the gear ratio which would 100 divided by 25 which gives you 4.

The final step would then be to find the rpm which is 4 x the rpm of A which is 100 which gives you the 400rpm. 

Let’s now say we decided to decrease the tooth number of gear B to 20 but everything else is the same it is just the tooth number for gear b has been decreased.

The first step is to find the gear ratio which is 100 divided by 20 which gives you a gear ratio of 5.

The final step would then be to find the rpm which is 5 x the rpm of A which is 100 which gives you 500rpm. 

This displays are changing the gear tooth number to a smaller number would increase the RPM because the gear ratio will be a lower number.

If the tooth number on gear B to a higher number it will cause the revolutions per minute (RPM) to be less. This is because the gear ratio will be higher. 

One example of this could be if gear A had 80 teeth while gear B had 20 teeth. Let’s also for this example have the RPM of A to be 100rpm with the direction being anticlockwise. 

The first step would be to find the gear ratio which would be 80 divided by 20 which equals 4. The final step would be to find the RPM which is 4 x the rpm of A which is 80. This will equal 320rpm.  

Let’s now increase the gear ratio of B to 40 teeth but everything else will stay the same. 

The first step would be to find the gear ratio which is 80 divided by 40. This would equal 2. The final step would be to find the RPM which is 2 x the rpm of A which is 80. This will equal 160rpm. 

This displays how increasing the tooth number on gear B would decrease the RPM.


c) Discuss how changing the gear ratio can effect the vehicles performance.

One way changing the gear ratio can affect performance can be shown through top speed especially the final gear ratio. This is because by having a lower gear ratio you will have lower top speed (Alferink, 2022). So would be very useful on bendy circuits and circuits that don’t have a long straight. While having a higher gear ratio would be better for longer straight circuits because it would mean the car would have a higher top speed (Alferink, 2022). 

Another way changing gear ratio can affect the vehicles performance can be shown through how a lower gear ratio will be better for acceleration (Auto Veteran , 2023) which is why it is good on tight twisty tracks with not a long straight. This is because it provides a greater torque to wheels which improves acceleration. 

The final way changing gear ratio can affect the vehicles performance can be shown through fuel efficiency as a low gear ratio will have more revolutions per minute (rpm) which means worse fuel efficiency. This is because the engine will have to do more revolutions per minute which means more fuel will be used.  While a higher gear ratio will have a lesser rpm. This means that the engine will have to less revolutions per minute which means less fuel will be used (Auto Veteran , 2023).  

	
d) How important is it to be accurate when calculating gear ratios?

It is very important to be accurate when calculating gear ratios is because in a race car they will want the gear changes to be as smooth as possible which is done by gear ratios chosen for each gear. To get smooth gear changes it is done by using a gear ratio chart and planning out which ratio each gear is going to be. Another reason this is important is because you don’t want the gear ratios for each gear to be far apart as otherwise the car won’t increase in speed as fast because the gear ratios are wrong as the rpm aren’t in the right band. 

This can be shown through figure 1 and 2. In these figures I had a gear ratio chart and I had to plan the gear ratios for each gear. In figure 2 there is grey colour is a class c formula ford with a ld200 gearbox and there is orange colour is a class A formula ford with a ld 200 gearbox. The different colours show are the gear ratio which also demonstrates that gear ratios are different depending on speed as class A is quicker than C. This shows are you can’t use the same gear ratios for ever car because of speeds as otherwise you would be shifting too early because it has reached its ideal rpm too quickly. 

Another reason to be calculate when calculating gear ratio is because of the performance impact. This is because the gear ratios help maintain being in the optimum power band as shown by figure 2 with how the rpm never dropped below 4000 to keep it in the optimum power band. 
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Figure 1 - gear ratio chart - (mrgearbox, 2024)





[image: ]Figure 2 – my version of the gear ratio chart 
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a) Complete a leak down test on two different 4-cylinder SI engines.

b) Create an excel spread sheet of your data collected and from this you can answer the rest of this task.
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c) Describe the results of both graphs, take note of any differences.

In the results taken in class we saw the engine is healthy without any issues. This is because the compression test results come within the 10%. 

In figure 3 bellow, test results show they do not have a healthy engine. This is because not all the cylinders are within 10%. This is because cylinder 2 is at 155 kpa. This issue could potentially be piston ring related issue (Autozone, 2024). This is because a piston ring related issue is normally when it is just one individual cylinder having a low psi. 

Therefore, one difference between the two is that the results done in class shows the engine is healthy. While figure 3 engine isn’t healthy with the potential reason being a piston ring related issue. 
[image: ]

Figure 3 - s3 results from compression test - (Pasteurised, 2018)


d) Through researching a compression test, its method and reasoning, explain the principles of a compression test.

The compression test is done to test if the engine is healthy by testing how much compression each cylinder can produce in psi (Autozone, 2024) or it done by kpa or bar. In order to complete a compression, test a certain method has to be followed. 

Step 1 of the compression test is to disable the ignition and fuel because you don’t want the engine to start when you are doing the test (Autozone, 2024)

Step 2 of the compression test is to then remove the spark plugs for the first cylinder you want to check (Kanga Motorsport, 2018). This is done by using a ratchet to unscrew it and then use a magnet to take the spark plug out. 

Step 3 of the compression test is to hand tighten the compression gauge into the first cylinder (Autozone, 2024). When doing this be careful not to cross-thread it. 

Step 4 of the compression test is to now start to crank the engine 5-6 times (Autozone, 2024). When doing this maybe have a partner to read out and record the results once the cranking the engine. Then once the results are recorded you should let out all of the pressure in the gauge. Once that is done they can then unscrew the compression gauge and re-screw the spark plugs (Autozone, 2024). When screwing in the spark plugs they should be careful of cross-threading it (Kanga Motorsport, 2018).

Step 5 of the compression test is to repeat step 2 to 4 for the all of the remaining cylinders but with step 2 being the next spark plug (Supercheap Auto, 2024). Once that is completed with all of the results recorded they should make sure the results are within in 10% of each other. If they are within 10% of each other than the ignition and fuel can reenabled again. However, if they are not with in 10% then there may be an issue with the engine. This issue though can vary depending on how many cylinders are not within the 10% and the location of the cylinders (Autozone, 2024). 

The potential issues if the results aren’t with in 10% can be many however depending on which cylinder, the location of the issue or how many cylinders aren’t with in 10% can help narrow down the issue. For example, if it is just one individual cylinder having a low psi then it is normally a piston ring related issue (Autozone, 2024). Another issue could be that it is adjacent cylinders that aren’t within the 10% normally when this is the reading it can mean a blown head gasket (Autozone, 2024). Then finally if all cylinder isn’t even above 100 psi then it could potentially mean a valve timing issue (Autozone, 2024).  

This displays how important the compression engine test is in telling how healthy the engine is and if it isn’t healthy it can also help locate the issue and what the issue could be. 



e) Calculate the percentage leakage and difference between each cylinder from the data that you have collected.

The difference between the cylinder 1 and 4 in percentage is 
This means that cylinder 2 and 3 will be in range of 10% as well so the engine is all good. They will be both be in the range because they scored the same compression results of 165kpa

The difference between cylinder 1 and 2 in percentage is   1.22%
This will be the same for cylinder 3 as well 

The difference between cylinder 3 and 4 is 2.99%
This will be the same for cylinder 2 as well 



f) Compare the data collected from both engines to the provided data bellow.  Comment on the efficiency/performance of all three and offer any recommendations if needed.

(graphs or chart would be a very good method of evidencing your work)
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In the data collected from all 3 engines it shows how Engine 1 and 3 is healthy while Engine 2 is not healthy. Engine 2 is not healthy because as shown through cylinder 2 it is not within 10% of the other cylinders in Engine 2. While in Engine 1 and Engine 3 all of their cylinders are within the 10% window. Especially cylinder 3 which has nearly all of the cylinders at 100%. The issue with Engine 2 which makes it not healthy could be This issue could potentially be piston ring related issue (Autozone, 2024). This is because a piston ring related issue is normally when it is just one individual cylinder having a low psi. 
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Comparison chart of the the different engine's and how they perform at each cylinder

Engine 1	1	2	3	4	5	6	0.95882352941176474	0.97058823529411764	0.97058823529411764	1	Engine 2	1	2	3	4	5	6	1	0.79487179487179482	0.97435897435897434	1	Engine 3 	1	2	3	4	5	6	0.97959183673469385	1	0.97959183673469385	1	0.95238095238095233	0.96598639455782309	



image5.png
Comp Test

Leak Down Test

Cyl. Dry Wet Percent | Air From  Air From = Air From  Air From Radiator
Num. Loss  Dip Stick Carb = Exhaust = Adj. Cyl Bubbles
1 1144 150 32 Yes Little Little No No
2 147 158 | 24 Yes Maybe Little No No
3 | 144 150 19 Yes No Little No No
4 | 147 155 26 Yes Maybe Little No No
5 | 140 148 | 40 Yes ++ No  ABitMore  No No
6 | 142 145] 35 Yes No Little No No
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cylinder dry results

1 163kpa
2 165kpa
3 165kpa

4 170 kpa
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Hey guys, did a compression test on the S3, results:
Cylinder 1195

Cylinder 2 155
Cylinder 3190
Cylinder 4 195




