2 | Page

Angus Rankin 
Dry Sump Report
UWTSD
1904244
[image: Image result for dry sump]

List of figures
fig 1 quality function deployment table 
fig 2 design specification table 
fig 3 concept 1 
fig 4 concept 2 
fig 5 concept 3 
fig 6 design feature rating 
Fig 7 showing dimensions of final design 






















Contents
Introduction	4
Research	4
Advantages of a wet sump oil system:	4
The disadvantages of wet sump system:	4
Advantages of a dry sump system:	4
Disadvantages of a dry sump oil system:	4
Quality Function Deployment	5
Customer rating	5
Design requirements	6
Design Specification	6
Concept designs	7
Concept 1	7
Concept 2	7
Concept 3	8
Design isolation	8




[bookmark: _Toc33987489]Introduction 
This report demonstrates the design process for dry sump system for a 1.6 ford ztec engine. A dry sump is used over a wet sump for motorsport applications some advantages include, allowing a lager oil capacity, creates room to lower the engine and reduced chances for oil starvation. 

[bookmark: _Toc33987490]Research 
A wet sump is fixed to the bottom of an engine, it collects and stores all the oil used for the engine’s operation. Wet sumps often feature a drain plug and a baffle around the oil pick up to reduce oil starvation when cornering. Common materials include cast aluminium, stamped steel and plastic in some modern applications. 
[bookmark: _Toc33987491]Advantages of a wet sump oil system: 
· Weight 
· cheap 
· Ease of manufacture and initial fitment
· Low maintenance 
[bookmark: _Toc33987492]The disadvantages of wet sump system:
· High sustained G forces can induce oil starvation
· High crank case pressure causing windage
· Limited oil capacity 
· Higher centre of gravity 
· Engine can be flooded with oil in case of a roll over potentially causing a fire hazard
Dry sump systems also are fixed to the bottom of the engine and are used to collect engine oil where it is then sent to a separate oil tank via an oil pump. Wet sumps are often made out of sheet steel or aluminium and welded together or are billet. Wet sumps feature a baffle to prevent oil starvation and reduce oil flooding the engine in a rollover. 
[bookmark: _Toc33987493]Advantages of a dry sump system:
· Less crank case pressure which reduces windage allowing the engine to rev more easily and make more power
· Less chance of oil starvation in sustained high G forces
· Allows for higher or lower oil capacity depending on application due the separate oil tank
· Creates room for the engine to sit lower which reduces the centre of gravity 
· Baffle to reduce oil flooding the engine in case of a rollover 
· Can aid in oil cooling
[bookmark: _Toc33987494]Disadvantages of a dry sump oil system:
· Expensive 
· Difficult to manufacture and install
· Increased complexity due to having separate oil pumps, oil tanks and plumbing.
·  Higher maintenance
·  Increased weight 
Wet Sump and Dry Sump Oiling System Differences (Engine Builder, 2012)
Market Investigation 
 Research shows that existing sumps for the ford ztec engine are already available, however they do not fit with the requested design specification as they feature a belt driven external oil pump. Due to this the average cost is around £1600.
http://www.pumaspeed.co.uk/product-Titan-16-Ecoboost-Dry-Sump-Kit_16860.jsp


Material 
Material choice is high priority throughout the design process due to having large impacts on how the sump will be designed. The material will affect the wall thickness and overall strength of the sump. Material choice will directly affect the weight of the sump. The weight is high priority due to the sump being used for a motorsport application and will impact the cars performance. The cost of the product is high priority for the customer so the material must be cheap to buy. Steel and aluminium are both often used in sump design for these reasons.
Construction 
 Due to the cost of the product being an important design factor manufacturing costs should also be considered. The material should not be too expensive to work with requiring specialist tools and highly skilled labour. The design should also be simple and easy to produce and aim to reduce complex components which would increase the cost. Cutting out the design on sheets of aluminium then welding it together will provide a cheaper alternative to CNC machining.
[bookmark: _Toc33987495]Quality Function Deployment 
Fig 1[image: ]
[bookmark: _Toc33987496]Customer rating 
The competing product fairs well compared to the company’s own product in most of the customers ratings. This is due to the sup being specifically designed for the customer and does not include heavy and complex external oil pumps and baffles. However, it does not score as highly for the roll over flood prevention due to the company’s product featuring a more sophisticated baffle system. The external oil pump and more complex baffle leads to a more expensive sump along with the billet construction also raising the price.
[bookmark: _Toc33987497]Design requirements 
Again the competing product fairs well against the company’s products scoring higher than it in cost, weight and ease of manufacture. This is due to it being a simple design relying on the existing oil pump on the engine. However the billet manufacturing process of the company’s product allows for a much stronger construction. 
REFERENCE HERE 

[bookmark: _Toc33987498]Design Specification 
Fig 2
	 Performance requirements
	Design requirements 
	Design specifications 

	low cost 
	Cheap to manufacture 
	Below £1100

	Easy to install 
	not require lots of tools and disassembly of the car 
	Bolts to car without modifying the car 

	safe in a rollover 
	prevent oil from flooding the engine creating a fire hazard 
	baffle to catch oil 

	Lightweight 
	Not compromise the cars track performance 
	Approximately around 5 kg 

	Easy access 
	Maintenance is easily carried out 
	Not be obstructed by hard to move components 


[bookmark: _Toc33987499]Concept designs 
[bookmark: _Toc33987500]Concept 1 
[image: ]
Fig 3






Advantages 
· Fits to existing engine bolt pattern 
· Includes oil drain and feed holes 
· Lightweight at 1.461kg 
· Creates a flat seal against engine to prevent leaks
· Simple to manufacture 
Disadvantages
· No baffle to prevent oil flooding the engine
· No flywheel cover to protect the flywheel 
· No sufficient way to connect oil drain and feed pipes 
[bookmark: _Toc33987501][image: ]Concept 2

Fig 4








Advantages 
· The same advantages from the first concept remain 
· Features a flywheel cover to protect the flywheel
Disadvantages 
·  Weight increased to 1.728kg 
· More complex and expensive to manufacture 
[bookmark: _Toc33987502]Concept 3 
Fig 5
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Advantages 
· Keeps the same advantages as the previous two concepts 
· Features threaded adapters to connect oil return and feed lines 
· includes a rollover baffle to prevent oil entering the engine
· supports between in between sump and flywheel cover to increase strength 
Disadvantages 
· weight has increased to 1.883 kg 
· increased design complexity and cost 






fig 7 
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[bookmark: _Toc33987503]Design isolation 
Design feature ratings 
fig 6 
	Feature 
	Concept 1 
	Concept 2 
	Concept 3 
	Weighting multiplier 

	Fulfilment of function 
	5
	7
	10
	3

	Reliability 
	10
	10
	10
	1

	Serviceability 
	6
	7
	8
	2

	Life span 
	10
	10
	10
	1

	Ease of maintenance 
	5
	7
	9
	2

	Efficiency of operation 
	4
	5
	9
	3

	Simplicity of layout 
	7
	6
	6
	3

	Total 
	 80
	102
	130
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