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	Qualification
	BTEC L3 DIPLOMA IN ADVANCED MANUFACTURING ENGINEERING



	Unit or Component number and title

	Unit 44.  Vehicle Engine
Principles, Operation,
Service and Repair

	Learning aim(s) (For NQF/RQF only)
	
Be able to carry out engine service and repair procedure. 

	Assignment title
	
Major engine Repair Procedures

	Assessor
	Samuel Williams

	Hand out date
	07/04/2024

	Hand in deadline   
	23/05/2025

	

	Vocational Scenario or Context
	You are a race technician as part of a hot hatch race team. The driver has complained of lacking power compared to the start of the season. 

Scenario A - 
The engine has now completed 4 races, and work is needed to refresh the engine. An engine compression test has been performed and a leak down test has confirmed that the exhaust valve is allowing air to pass and hence loose some compression. You are to prepare an efficient work schedule and carry out the procedure ready for the next race. 

Scenario B – 
The engine has gotten to the end of the race season, a compression test has, this time, confirmed that the piston rings are likely leaking. You will have to strip down the engine, inspect the rings, and replace and rebuild the engine.
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	Scenario A
The engine has now completed 4 races, and work is needed to refresh the engine. An engine compression test has been performed and a leak down test has confirmed that the exhaust valve is allowing air to pass and hence loose some compression. You are to prepare an efficient work schedule and carry out the procedure ready for the next race. 


	Health and Safety Considerations (PPE, Safe Working Loads, Disposal of Waste)

The PPE needed would be steel toe cap shoes encase parts of the engine fall off which will protect the feet from being crushed and there will also need to be gloves to protect the hands from any sharp edges on the engine. 

There will also need to be Safe working load practices in place for example needing more people or mechanical equipment like an engine crane to move the engine. 

For the disposal of waste the health and safety considerations will need to the correct method.



	Planned Time
	Actual Time
	Procedures Carried Out


	0.6hr
	0.65hr
	Engine Compression Test

	0.25hr
	0.25hr
	Leak down Test

	0.30hr
	0.25hr
	Drain fluids

	0.45hr
	0.3hr
	Remove Intake and exhaust manifold as shown in figure 1

	0.4hr
	0.3hr
	Remove Camshaft/valve cover, rocker head and arm and pushrods as shown in figure 2,3,4 

	3.10
	0.5hr
	Remove Cylinder head. This involved removing the 10 bolts in order from left then right from the middle as shown in figure 4 and 5

	0.1hr
	0.1hr
	Remove gasket

	1.025hr
	0.9hr
	Lap valve for cylinder 4 as shown in figure 5,6,7,8,910,11 and 12

	0.375hr
	0.4hr
	Valve Stem oil seals for cylinder 4 

	0.1hr
	0.1hr
	Install gasket

	3.10
	0.5hr
	Install Cylinder head. This involved installing the 10 bolts in order from left then right from the middle 

	0.6hr
	0.6hr
	Check valve clearances

	0.4hr
	0.4hr
	Install Camshaft/valve cover, head gasket and rocker head and arm and pushrods

	0.45hr
	0.45hr
	Insert Intake and exhaust Manifold

	0.25hr
	0.25hr
	Insert Fluids

	Inspections Carried out during Task 
The inspections carried out during this test was the leak down test 
Cylinder warping check as shown in figure 13,14 and 15 
Checked valve clearances as shown in figure 16 and 17



	Specialist Tools Used
Ratchet Spanner and sockets and torque wrench





	Technical Data Used
The technical data sheet used was Ford Fiesta GS/GL/1.1 (’87) by Autodata

[image: ]








[image: ]




















[image: ]


	Waste Produced During Task
The waste produced during this task a gasket as new gasket had to be installed instead as the old was damaged when it was being removed.  





	Evaluate the effectiveness of your work schedule in areas that you feel went well and other areas not so well. Suggest methods for improvement

One area the team performed well in was how the team performed better than the predicted time. This is due to there being two of us working on it which allowed us to perform better than the predicted time. 

One area the team could improve in was of how we stored the bolts used as we has bolts from different stored in the same spot. This meant time was wasted making sure the right bolts were being used. This could be fixed next time with a storage system. This will allow for the tasks to be completed quicker.
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Figure 1 – removing the intake manifold by taking off the bolts by ratchet and spanner

[image: ][image: ]Figure 2 – This shows the valves, rocket arm and push rods after the Camshaft/valve cover had been removed
Figure 3 – This shows the rocker arm removed which now allowed us to remove the push rods
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Figure 4 – This shows the push rods removed which allowed us to remove the cylinder head
Figure 5 – This shows the removing spring which allows us to remove the valves
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Figure 6 –This shows the removement on one the valves in which fine and coarse is placed onto the valve
Figure 7 – This shows the underside of the of the cylinder head 
Figure 8 – This shows the parts of the spring
Figure 9 – This shows the removement of the spring
Figure 12 – This shows the valve lapping occurring
Figure 10 - This shows the fine and Coarse used for valve lapping
Figure 11 – This shows the valve lapping occurring 
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Figure 13 – This is checking the cylinder bore with a feeler gauge
Figure 14 – This is checking the cylinder bore with the feeler gauge
Figure 15 – This is more checking of the cylinder bore with the feeler gauge
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Figure 16 - Valve Clearance Checking
Figure 17 - Valve Clearance checking with a Feeler Gauge


	Scenario B 
The engine has got to the end of the race season, a compression test has, confirmed that the piston rings are likely leaking, this time. You will have to strip down the engine, inspect the rings, and replace, and then rebuild the engine.


	Health and Safety Considerations (PPE, Safe Working Loads, Disposal of Waste)

The PPE required would be steel toe cap shoes encase parts of the engine fall off which will protect the feet from being crushed. There will also need to be gloves to protect the hands from any sharp edges on the engine. 

There will also need to be Safe working load practices in place for example needing more people or mechanical equipment like an engine crane to move the engine. 

For the disposal of waste, the health and safety considerations will need to the correct method.



	Planned Time
	Actual Time
	Procedures Carried Out


	0.1
	0.1
	Drain oil out as shown in figure 18

	Wasn’t 
Planned
	0.2
	Remove Flywheel as shown in figure 20

	0.6
	0.3
	Remove Oil Sump Pan as shown in figure 19 and 21

	0.4
	0.2
	Remove Starter motor

	0.2
	0.15
	Remove Camshaft/Valve cover as shown in figure 22

	0.35
	0.1
	Remove Rocker shaft, pushrods and arms as shown in figure 23 and 24

	1.55
	0.3
	Remove Cylinder head This involved inserting the 10 bolts in order from left then right from the middle as shown in figure 25

	2.25
	0.4
	Replace Piston rings. This involved one of the team going underneath the engine to push the piston out to replace the piston ring as shown in figure 26 and 27

	2.25
	0.4
	Install new piston rings. Once the new piston ring had been installed the piston was put back in as shown in figure 27.

	1.55
	0.3
	Install Cylinder head This involved removing the 10 bolts in order from left then right from the middle 

	0.35
	0.1
	Install Rocker shaft and pushrods and arms

	0.2
	0..15
	Install Camshaft/Valve cover & Gasket

	0.4
	0.2
	Install Starter motor

	Wasn’t Planned
	0.2
	Install Flywheel 

	0.6
	0.3
	Install Oil Sump Pan as shown in figure

	0.1
	0.1
	Insert new oil in




	Inspections Carried out during Task

Checked warp of cylinder for any scoring as shown in figure 13,14 and 15





	Specialist Tools Used
Breaker bar, ratchet spanner and socket, spanners and torque wrench





	Technical Data Used
The technical data sheet used was Ford Fiesta GS/GL/1.1 (’87) by Autodata






	Waste Produced During Task
Was the old Conrods and Pistons as they needed replacing 
Also, old oil from the oil sump 





	Evaluate the effectiveness of your work schedule in areas that you feel went well and other areas not so well. Suggest methods for improvement

One way the team performed well was by the way we were organised which allowed us to not lose any bolts. This allowed us to perform better than the predicted time in rebuilding once the piston rings had be removed. However, one way to improve would be efficiency as there were points where we couldn’t progress due to waiting on one part to be completed. This could be fixed next time by coming up with a new plan based of the experiences from this time. 
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Figure 18 - Us undoing the oil sump by undoing the bolts
Figure 19 – Drained the oil sump of oil
Figure 20 – Us undoing the flywheel to allow the oil sump to be removed
Figure 21 – Oil Sump removed
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Figure 25 –- Removement of the cylinder head
Figure 24 –Cylinder Head being removed
Figure 23 – Push Rods removed
Figure 22 – Once the head/valve cover has been removed the rocker arms, valves and push rods can then be removed
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Figure 26 – Once the Piston head was removed by pushing it out from underneath it allowed us to find the broken piston ring which was then replaced.
Figure 27 –This shows the piston head with new piston rings being inserted.
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