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[bookmark: _Toc36508460]Introduction 

[bookmark: _Toc36508461]1.1 Aim

[bookmark: _Hlk36431710]The aim of this task  is to carry  out a design project and showing different parts on how to design an dry sump by using a customer’s specification which will be given to work by to ensure there customer requirements are meet .This will be done by taking measurements and trying different methods of how to create the best and cost-effective sump and also using the software called solid works to show 3d plate of the design after it been sketched and the design will be used by the customer and intends on using it to fit it onto his vehicle will be used in motor sports track racing.


[bookmark: _Toc36508462]1.2 Introduction into wet sump systems and dry sump systems.

(1)A wet sump system is comprised of fewer parts than a dry sump, reducing weight. Fewer components also reduce complexity, simplifying the setup and maintenance for many owners. Another advantage about the wet dry sump is that its less cost effective then the dry sump which will help people who are on a tight budget or someone with a standard road car also it benefits from being easy to do modifications for the oil control. ). Gravity causes the oil to drop back down through the engine where it collects in the sump pan. The oil recycles as the process is repeated.

A dry sump system is mostly found in race vehicle cars there reason why is because its additional power compared to road vehicles. The system pumps oil from the oil pump and filters it to an outside tank where it is then recirculated back into the engine. The main advantage to the dry sump system is increased power through reduced oil splash, or windage, and an improved ring seal between the oil pan and engine block. The dry sump system also allows for lower engine placement because of its shallower oil pan, increased oil capacity due to the external oil tank and continuous lubrication. Another advantage about the dry sump system it easy to replace and maintenance because they all mounted externally to the bottom of the engine it also has additional cooling of the oil as it is stored away from the hot engine. Finally, the crank and bottom end components are not splashing through oil which would cause loss of power.








[bookmark: _Toc36508463]Customer Requirements 
A customer as picked to have a dry sump designed for a ford ztec which will be used vehicle will be used in motor sports track racing
(1) Light Weight=Researching different kind off materials which would be light but at the same time have the hard strain.
(2) Installation=The design would be made by dimensions that would fit the ford engine straightforward and easy just the matter of lining up and screwing the bolts.
(3) Flood System=The flood system will be designed to prevent oil getting into the engine in case of a crash or the engine tilts upside down.
(4) Cost=The cost would be at affordable prices.
(5) Easy Acces=The customer won’t have to make any altercations it would be straight fit to the engine and will be easy to install and easy to take back out.
	Customer requirement
	Requirement importance rating (out of 10)

	The product should be light weight
	8

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

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

	The product should be low cost
	7

	The product should allow easy/fast access for servicing/maintenance
	7
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Secondary Research
During doing some research about the Dry sump it is believed to be used on street cars 99%(1.ARE dry sumps systems) There reason why is because it holds more oil in  a extra reservoir it helps the vehicle and makes it better for the vehicle whilst cornering as it doesn’t starve the engine from oil and also allows the engine to be mounted lower which improves the centre of gravity. Turners mostly like to use dry sump system because it provides more horsepower and constantly pushing the engineering boundaries and require efficient lubrication.
Benefits of using steel for materials bullet	
Lightweight for easy handling, economical shipping.
	Superior Strength and durability.
	Precise measurements, perfect angles.
	Resistant to termites and pest.
	Great protection against the worst weather conditions.
	Insurance Companies Premiums are typically lower.
	Steel Components mean minimal material waste.
	Installation is fast and simple.
	Labour costs are minimal.
	Steel is recyclable.
	Cost Effective.
	Material Cost are competitive
Shipping is more economical


Primary Research
Measurements taken from engine sump workshop
1)Flange to Engine=9.3
2)Peak of dome=97mm	
3)Peak of bolt hole=78.3
4)Blot Flange=7.4
5)Blot hole diameter=12.2
6)Distance Between Left 2 holes=99.1
[bookmark: _Hlk36517139]7)Left hole from left=5.6
8) Height of left hole=16mm
9)Entire 294mm
10)Right bolt from right=18mm
11)Distance right to next hole =61.8
12Distance between 2 inner bolts=112.3
The QFD technique is based on the analysis of the clients’ requirements, which normally are expressed in qualitative terms, such as: “easy to use”, “safe”, “comfortable” or “luxurious”. In order to develop a service, it is necessary to “translate” these fuzzy requirements into quantitative service design requirements; QFD makes this translation possible. QFD helps you to: Translate customer requirements into specific offering specifications Prioritize possible offering specifications and make trade-off decisions based on weighted customer requirements and ranked competitive assessment.
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The aim is to create a table that would be spilt into 3 parts (Performance Requirements, Design Requirements and Design Specification).Be able design a dry sump and a oil pick up adaptor for ford Z  Tec and meet the customers standard requirement and also look at different views for making the design like cost,weight,fiting requirements. And by setting a minimum standard which would help the engineer to design the sump and be able to include the minimum targets to manufacture the best sump for the customer. 
	Performance Requirements

	Design Requirements
	Design Specification

	Strength -It needs to be able to be run at high speed and be able to be run at high temperature.
	Maximum weight- The reason why it needs to be light is because it will help the vehicle when racing on the track.
	Price-This should be highly considered when designing the sump and which materials a re used because if the cost of the sump to high it would be hard for race teams to use them as most likely on a budget.

	Force- Its crucial because it can affect a vehicles speed by having high air resistance that’s why should be considered when designing to be able to achieve the lowest air resistance as possible to ensure to get high speed and accelerate quickly 
	Materials- should be able to source materials and be cheap as possible but at the same time be strong.
	Servicing-This essential and should be able to be done nice and simple for the race without going through to much effort to service the part. 




(Figure 1 Engineering Design & Materials UWSTD)
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[image: ]Two designs have been hand sketched to show different models which later one will be picked and used in the final design. The design will be concept with annotations of the features of sump and what it can do, and brief description will be given to show the design and show dimensions and materials that been used to make the design.

The first designed engine sump for the z Tec engine which is 5.6 inches and the measurements being 21inches by 9(3/4) inches.Deep it can store a lot of engine oil and would be made from steel which gives it high strength which means during high speed and high temperature. 









[image: ]
The second designed engine sump for the z Tec engine which is another simple design the measurements are 23 inch by 7.75 and 6 inches to store oil and made out of aluminium which gives it a light feeling which means less weight for the engine and corrosion resistance which helps it during the winter season.
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