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[bookmark: _Toc33982937]Abstract
This report is to go through the design process of designing a dry sump. Starts of by looking at customer requirements and what the customer finds to be important and research what this must be to improve the design. Then to use this information to design three dry sumps and choose the best design
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[bookmark: _Toc33982939]Introduction
This report will be researching a dry sump which is a system that lubricates the engine by having the oiled stored in a separate place to the sump this mean that the sump is smaller and means the engine can be mounted lower and bringing the centre of mass lower helping the cars cornering speed this system is usually used in performance vehicles.
[bookmark: _Toc33982940]Research/literature review
[bookmark: _Toc33982941]The Problem 
To improve on the original product the sump must be replaced from wet sump to dry sump as this will improve the ground clearance or means you can mount the engine lower which lowers the centre of mass it can also improve the lubrication through sustained cornering.
[bookmark: _Toc33982942]The Design Specification 
[image: ]The customer has given requirements and the importance of each. This will mean it can affect the materials that are used the design and the safetyFigure 1.0


[bookmark: _Toc33982943]Research 
[bookmark: _Toc33982944]Function 
The function of the dry sump is to move the oil storage from the oil pan and locate it to best fits the application this shortens the height of the engine which means it can give more ground clearance or you can mount the engine lower to bring the centre of mass down which can aid in cornering stability/speed. As the oil is stored externally more oil can be added which means during sustained cornering the engine is less liked to be starved of oil as the oil in a wet sump would be more significantly affected by the corner. 
[bookmark: _Toc33982945]Appearance 
The shape of the sump must take the weight from the design requirements which is 5KG as adding cooling fins or added structural rigidity might add too much weight. The colour will not make any effect on the performance of the sump but if the customer required that it looked a curtain way then this would be considered this also applies to the texture of the product as this makes no impact of how the sump will perform.
[bookmark: _Toc33982946]Materials 
The material will be in consideration throughout the design proses as it will make a massive difference to the weight, strength and cost of the product the production and availability of the materials won’t have to be conceded as this will be a one-off production and not batch production, the cost will be considered but the weight will be more important to the customer as this makes a difference to the performance to the vehicle. The strength, Rigidity and Durability hasn’t been mentioned by the customer but still will have to be considered because it will affect the reliability and then intern the operation of the sump, this will mean that the marital must withstand the temperature and must have a curtain resistance to cracking. That means aluminium or steel could be used or using billet aluminium or billet steel for better quality and strength  
[bookmark: _Toc33982947]Construction 
The only thing the construction of the sump will affect is the weight and strength as the amount of supports added will affect the weight and the strength as mentioned before the weight will take the priority as that is what is most important to the customer.
[bookmark: _Toc33982948]Safety 
The safety of the product does mater but the only thing the customer has mentioned is that in the case of a role over the engine must not be flooded by oil this will stop the engine from failing which would reduce the hazard. But safety Legislation and standards that affect a dry sump will be followed in sure that it would be legal for reequipment that the customer may need. This could be standard organisations such as FIA, BSI and ISO.
[bookmark: _Hlk33691278][bookmark: _Toc33982949][image: ]Legislation
Standard (FIA, BSI or ISO) 
Another part that will influence the design process will be what standards have to be followed whether it be BSI or ISO these are regulations that can control the requirement curtain products have to meet whether that be safety, precision or durability these standards control many things in the design process… 
Standardisation 
To help the manufacturing process both BSI and ISO have standardised parts to increase the efficiency of the manufacturing process and low price that maintains a high quality and availability this could be using the same tolerances, thread types or the materials giving benefits like lowering the price or interchangeability.
Figure 1.1 






[bookmark: _Toc33982950]Developing Alternatives  


· Steel 
· [bookmark: _Hlk33957729]Added structural reinforcement
· gearbox bell housing mounting
· billet 
· Billet 
· Steel
· Aluminium 
· Added structural reinforcement
· gearbox bell housing mounting
· oil baffle 
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· Oil baffle 
· Added structural reinforcement
· gearbox bell housing mounting

· Billet 
· Aluminium 
· Steel 
· oil baffle 
· [bookmark: _Hlk33958277]Added structural reinforcement
· gearbox bell housing mounting
· taking marital away from non-structural areas 











[bookmark: _Toc33982951]Choosing a Solution 
The final solution must be under 5kg for the added performance gain to the vehicle and to aid in the ease of mounting it and servicing it this means that aluminium would be better as its lighter than the alternative but is more expensive using billet manufacturing process would increase the strength of the sump it would add a massive cost that wouldn’t be worth the added strength as the customer didn’t request any added strength. 
The bolt mounting has stayed the same to avoid changing the engine and bell housing mounting which will keep the cost and simplicity of the project down this also means that servicing the sump will be the same process as the original servicing method. 
An oil baffle must be used as this will stop the engine from flooding in a role over this is worth the added cost and the added weight as the importance is too high. 
Added structural reinforcement will be used if there is a part that is exposed and has a high chance of braking.
Taking marital away from non-structural areas to reduce the weight will add too much complexity and added cost for the weight gain to be worth it.
[bookmark: _Toc33982952]Testing & Evaluating 
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Figure 1.2


Using this QFD it is able to show that the competing product is heavier but has a higher resistance to cracking this compromise of cracking resistance doesn’t matter as the customer didn’t require it but it did have a high importance on the weight being low as possible the QFD also show that the costs between the two product are different where the competing product is cheaper to produce this is a requirement that the customer found important but the customer found that the weight as more important and this is why the choose to have a lighter product at the cost of the price was made 
[bookmark: _Toc33982953]Manufacturing / Production
This product will be a low batch production as the customer is only using it for racing and won’t be made for the masses this mean that the product would be sold for more to cover the cost of the design process as with a higher number of products the design costs can be spread out between more products 
[bookmark: _Toc33982954]Methodology
This report aims to go in depth on the design process with all the different methods to come the best conclusion on ideas and weigh up the pro and cons of different methods. this report used solid works to create the designs and the technical drawings.
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[bookmark: _Toc33982956]Models & Prototypes 
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Figure 1.3


This design is the first design and it doesn’t include the gearbox bell housing mounting this means that would be lighter but does have a strong attachment to the engine this means that when the sump is under load it could separate from the engine 
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Figure 1.4


This design includes the added gearbox bell housing mounting to increases the strength but this design doesn’t have the oil baffle to stop the oil from flooding the engine in a roll over this baffle must be on the final design as the customer required it to be on the product 


[image: ]Final designFigure 1.5


This design has the oil baffle to meet the customer requirement this design has also been made as aluminium to save on the weight this design was 2.4 kg which meets the design requirements that where based off the what the customer wanted this design exceeds the design requirement
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Figure 1.6


[image: ]Figure 1.7















[bookmark: _Toc33982958]Conclusion
In conclusion this report has looked in-depth though the design prosses and used different choose making methods to aid in the research and development of this product which was used to help choose the final design, like using a mind map to help choose a solution or he QFD to fine the pros and cons of Company's own product and the Competing product it also looks a legislation and the Standardisation of parts and how they help the design process 



[bookmark: _Toc33982959]References
https://moodle.uwtsd.ac.uk/pluginfile.php/230066/mod_resource/content/0/TPS5_Limits__Fits.pdf 
TRAVIS, O. (JAN 4, 2017) “road and track” [online]. Available https://www.roadandtrack.com/car-culture/videos/a32140/dry-sump-vs-wet-sump/ [2020, February 22]
[bookmark: _GoBack]
CAD files 
https://uowtsd-my.sharepoint.com/:f:/g/personal/1902566_student_uwtsd_ac_uk/Eo-VFK7nU29Iv-jdtkanln4BfeVvYxqkMBEt5RF9elM7wQ?e=Ih8FdD 







2 | Page

image2.png
Insert  Design  Layout  References  Mailings View

dry sump assignment - Word

Hep  Acrobat  RefWorks ) Tel mewhatyouwant o do

William Wallace (1902566)

T A A | e | R ==,

Calibri Light (+ - 12

i

Paste o AW A~
T S Formatpaimer | B U e X AW A

Clipboard 5 Font 5 Paragraph
Page5of12 1647words L2 Engish (United Kingdom)

H P Type here to search

=

s
20T nagbcen Aasbeede AaBDC( AsBbCcr | AsBbCeD| Aasbeene assbceoe [AQ B Assbcer aasbcode aasbcode aasbceo. AaBbecde

TNormal NoSpacing Heading 1 Heading2 | Heading3 | Heading4 Headings ~ Title Subfitle  SubtleEm.. Emphasis IntenseE..  Strong

& Styles

S S A —

Research/literature review

The Problem

To improve on the original product the sump must be replaced from wet sump to dry sump as this
will improve the ground clearance or means you can mount the engine lower which lowers the
centre of mass it can also improve the lubrication through sustained cornering.

The Design Specification
The customer has given requirements and the importance of each. This will mean it can affect the
materials that are used the design and the safety

‘Customer requirement Requirement importance rating (out of 10)

The product should be light weight B

The product should be easy to install (initial set-up) | 5

In the event of a roll-over, the engine should not | 9
be flooded with lubricant

The product should be low cost 7

The product should allow easy/fast access for 7
servicing/maintenance

Figure 1.0

Research

Function |

The function of the dry sump is to move the oil storage from the ol pan and locate it to best fits the
application this shortens the height of the engine which means it can give more ground clearance or
You can mount the engine lower to bring the centre of mass down which can aid in cornering
stability/speed. As the ol is stored externally more o can be added which means during sustained
cornering the engine is less liked to be starved of oilas the oil in 2 wet sump would be more
significantly affected by the corer.

Appearance
The shape of the sump must take the weight from the design requirements which is SKG as adding
cooling fins or added structural rigidity might add too much weight. The colour will not make any
effect on the performance of the sump but if the customer required that it looked a curtain way
then this would be considered this also applies to the texture of the product as this makes no impact
of how the sump will perform.

Materials
‘The material will be in consideration throughout the design proses s it will make a massive
difference to the weight, strength and cost of the product the production and availability of the
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Improved Quality

The accumulative effects of
standardisation and
interchangeability within the
engineering industry has been
summarised on the chart

~ Standardisation

Low production costs.
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Interchangeability

Is achieved by the use of standard
specifications which prescribe
minimum standards of:

Material quality

Dimensional accuracy
Performance

Reliability

Safety

Improved manufacturing efficiency
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Toleranced Dimensions

The diagram shows a shaft that has
been dimensioned so that is its
diameter lies between 75.000mm &
74.981mm
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