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[bookmark: _GoBack]Introduction:
  This technical report is based on an engine workshop session that took place on the 23rd of November 2018 where multiple measurements were taken form the Ford Zetec 1.6 engine while disassembled an then re assembled ready for the next workshop session. The aims of this session were to take measurements and then calculate the exact capacity of the engine and other values.

Research:
There are many safety concerns associated with a workshop environment of any kind, so there must certain laws preventing unsafe practices and ensuring the risks involved in any activity are minimised as much as possible. Two of the major ones are cited below.

The Provision and Use of Work Equipment Regulations 1998 (PUWER) apply to all work equipment.   They require that appropriate work equipment is provided for the tasks undertaken, information and instruction on its use is adequate, it is maintained in good working order and it has any reasonable safeguards in place to prevent risks to safety.  Any maintenance of equipment should be carried out safely and certain equipment should be inspected regularly to ensure it is safe to use.
The Management of Health and Safety at Work Regulations 1999 require that suitable risk assessments are made and appropriate action taken to prevent or minimise identified risks, including the training of staff in the use of equipment (some equipment may need a specific licence to be operated), the providing of adequate supervision of tasks and the implementation of emergency measures if something causes or could cause imminent danger.
(CSI)
The PPE or personal protective equipment needed in an engine workshop is a long lab coat or overalls, a pair of steel toe-capped boots and some kind of hand protections, either some kind of gloves or barrier cream could be used. 
To comply with health and safety regulations within the workshop, multiple tasks need to be completed to demonstrate competency is specific areas. Many things are just common knowledge but must require a conscious effort to carry out, such as keeping a floor space tidy to minimise the risk of tripping over. 
Methodology:
The equipment used in the engine workshop consisted of multiple sizes of sockets used in conjunction with a ratchet, multiple sizes of spanners, vernier scale, and a depth gauge.

The first task of the session was to measure the piston crown and skirts. This was done just using a vernier scale placed around the diameter of these areas of the piston. But before this could be done the engine must first be turned upside down to allow easy access to the connecting rod bolts and then pistons had to be removed from the engine block. This was done by undoing the connecting rod cap from the connecting rod using a socket and then piston could just be pushed out while keeping a hand below the cylinder to avoid dropping the piston on the floor. The piston crown was measured as close to the top as possible above the first compression ring, and the piston skirt was measured just below the oil control ring. What was found was that the piston skirt is actually slight larger than the crown.

The second process was to measure the main bearing; both the diameter and width were measured. Again a vernier scale was used in both cases. The main bearings are located either side of the crank journals, while measuring the values care was taken to not scratch the bearings.

Then the big end bearings were measured. The big end bearings are located against the crank where the connecting rod connects; they could be removed by just pulling them off with your hands. While measuring the width of the bearing it was important to take values from at least 2 places on the bearing to identify if there was any uneven wear.

Next the trust washer thickness was measured. These are located at either end of the crankshaft and prevent lateral movement of the crankshaft. The thickness was measured using a micrometer in multiple places to check for uneven wear.

Finally the cylinder bore was measured, this was done by also using a vernier scale. This was also measured in multiple places around the cylinder to ensure accuracy and minimise the human error.

Before the stroke was measured, the pistons, crank and corresponding bearings had to be reassembled. Then using a depth gauge that was secured to the engine block the crank was turned until the piston was at bottom dead centre and the gauge was zeroed on this, then the crank was rotated until the piston reached top dead centre and the value was taken form the gauge. To ensure top dead centre was found, the crank was rotated until the value displayed on the gauge decreased and then was rotated slightly back again.

Finally the exact engine capacity could be calculated using the equation:
Volume (displacement) =(3.14/4)*D*D*L
Where D = bore diameter and L = stroke length.

The engine block was then fully reassembled ready for the next workshop session, just the head was left off to continue work on.


Conclusion:

The aims of this workshop session were achieved by being able to successfully calculate the exact engine displacement using values measured in the session.

Multiple things can be taken away from this workshop session, including how to be thorough in accurately measuring parts of an engine to ensure the most reliable outcome can be achieved.
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