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[bookmark: _Toc218503322][bookmark: _Toc218703940]Introduction	
This assignment will show the process of using a systems engineering toolset to make design improvements for an existing household item. The user requirements, required functionality, design concepts and design features will be considered to take a design improvement requirement to a product concept. 
[bookmark: _Toc218503323][bookmark: _Toc218703941]What is Systems Engineering
A system has many definitions, one of which is “A system is anything evolved from elements that need to work together and that affect one another” [1].  The systems engineering toolset is a range of methods and processes used to understand the requirements of a system and the methods to design and manage a system.  It is important to use a systems approach to a design improvement to ensure that the whole system and system function is considered in the design improvement process. 
[image: A diagram of process activities
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Figure 1 – Input and output diagram of a system process [2]
The systems engineering process can be seen in figure 1and uses a range of inputs, controls and enablers to support process activities and provide an output.





[bookmark: _Toc218503324][bookmark: _Toc218703942]The Design Flow
The design flow is the process followed throughout the design improvement.  It follows the path of gathering requirements, analysing requirements, logical decomposition and design definition. 
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Figure 2 – The design flow [3] 
The first stage, stakeholder expectations, identifies the relevant stakeholders in the process. One process of doing this is by a use case or by identifying who interacts with system. In this stage the goals, expectations from the stakeholders are developed. In the second stage, requirements definition, the expectations are developed into technical requirements of the system. The third stage, logical decomposition, is where functional requirements are developed to meet stakeholder expectations. The final step, design solution definition, uses all the requirements to develop multiple concepts which are then analysed to further develop a final design. It is important throughout the process that all steps are documented and understood by all stakeholders. This ensures that the final design meets the initial requirements and expectations set out. 




[bookmark: _Toc218703943]Design improvement of household object
The systems engineering toolset will focus on the design improvement of a household blender, creating a versatile design with improvements on current technologies. 
Currently there are various options on the market of blenders with simple to more advanced deigns. The first blender was patented in 1922 with the main function to make soda drinks. Further development of the blender led to the use in hospitals and laboratories with The Waring Blender [4] . On the modern market there have been further technological advances with various options available. The standout options of current available technology include personal blenders, immersion blenders, handheld and professional blenders. To their disadvantage, many of these options are limited to a singular function.
The design improvement will focus on a household blender that has a singular size container that includes a lid so that it is portable. The current design also only has one power option and is only suitable for soft products. It does not achieve the users desired consistency and often does not fully break down and mix the ingredients. 

[bookmark: _Toc218503326][bookmark: _Toc218703944]Current Technologies
The blender is available in many sizes with the smaller blenders targeted at households and large blenders used for commercial functions such as manufacturing plants [5]. As of 2025 the best rated household blender offered 10 speed settings and three pre-set functions suitable for smoothies’, soups and ice crushing. Other blenders available on the market offered features such as battery powered, automatic blending speed and time and self-clean settings. Some blenders offered muti functions such as food processing and chopping functions which makes the blender more attractive to the end user [6]. Other factors a user considers when purchasing are the materials used, the speed settings and the cleaning process. The customer requirements are considered in the development of the technology.


[bookmark: _Toc218503328][bookmark: _Toc218703945]Identifying Stakeholders
The first step in the design improvement was identifying stakeholders. Stakeholders hold an interest in a project and provide the direction making decisions when required.  The stakeholders in the design improvement of the blender were identified to be:
· The end user
· The customer
· The manufacturer
· Logistics teams
· Regulatory bodies
The user has an interest in the use of the system in their household and the performance it can achieve. The customer has an interest in retailing the product therefore wants a product that will appeal to many people. The manufacture is interested in the production process and costs of the product as well as the reputation of the product. The regulators are interested in the product being safe as well as the environmental effects such as the disposal of the machine at end of life.
Each stakeholder plays a key part in the development of the product, each having different requirements and expectations. The customer requirements are the base of the design and provide the expectations to be met throughout the design process. Combined with other stakeholder requirements this assists the design of the item






[bookmark: _Toc218503329][bookmark: _Toc218703946]Key Customer Requirements
The next step in the process was to identify the requirements of the system. Customer requirements were gained by considering the stakeholder requirements and expectations of the system. The customer requirements are the base of the design and provide the expectations to be met throughout the design process. Combined with other stakeholder requirements this assists the design of the item. It is important that all stakeholders are included and informed of the requirements to ensure they are realistic and can be developed.
The requirements gathering process focuses on what a system should do and not how it should do it This is to ensure that the process does not focus on an idea of a solution. There are many tools for gathering customer requirements including interviews, surveys, brainstorming, focus groups and brainstorming. 


[bookmark: _Toc218703947]Gathering Customer Requirements
To gather requirements a process is followed show in figure 4.
[image: A diagram of a process
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Figure 3 - Requirements process for development process [7]
Requirements elicitation is the process of completing requirements gathering tools to develop the operational requirements. In this stage the parameters for the project including cost and performance parameters are considered to produce an initial set of requirements into a set [7].
Requirements analysis further develops the requirements gained on the elicitation to determine if they are feasible. This is done by asking a set of questions against the requirement such as “is the requirement affordable”. This then allows the requirements to be edited or scrapped if it is not desirable [7].
Requirement validation uses the requirements from the analysis to determine if a systems concept can achieve the set-out list. An external body can be used for this process as well as internal validation from the stakeholders in the project [7].
Requirements Documentation is the process of recording the requirements from the process of the initial requirements to the validated requirements. There are many methods for recording requirements, but they must be traceable and accessible. It should also be documented for requirements that are scrapped [7].
Stage 1 and 2 of the design flow show in figure 1 is where the customer requirements are gathered.
[bookmark: _Toc218503333][bookmark: _Toc218703948]Requirement Set for Household Blender
The operational requirement for the blender was defined as: Provide the user of the household blender with a multi-functional system that can process ingredients into a desired product. Considering the stakeholder interest the requirements for the design improvement were produced shown in table 1 below.
		Level 1
	Originator
	Level 2
	Requirement type (NSF v F)

	Performance
	User
	The user requires that the machine should combine ingredients into a desired product
	F

	Performance
	User
	The user requires that the machine should break down ingredients to smaller forms
	F

	Performance
	User
	The user requires that the machine should be suitable for solid and liquid ingredients
	F

	Performance
	User
	The user requires that the machine should have a lifespan consistent with cost
	NFS

	Performance
	User
	The user requires that the machine should produce desired product with minimum intervention
	F

	Performance
	User
	The user requires that the machine should produce at least 500ml of products
	F

	Availability
	Logistics
	The logistics team require the machine to be compact and easily transported
	NFS

	Safety
	Regulators
	The regulators require the machine to conform to electrical standards for households
	NFS





 Table 1 – Initial requirements for design improvement of Household Blender
The requirements for the system were categorised as functional(F) and non-system functional (NSF) requirements. The Functional requirements describe what the system does, focusing on the product features, whereas the non-system functional requirements describe how the product works. 

[bookmark: _Toc218703949]Pairwise Comparison
The pairwise comparison shown in table 2 was a method used to compare two requirements and determine the preferences between each possible pair. This highlighted that requirements 1,3 and 5 were the most desired. This identified the need for the system to be adaptable and perform various functions as well as easy to use with minimum intervention during the main process.
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Table 2 - Pairwise comparison of requirements 
	 
	 
	1
	2
	3
	4
	5 
	6 
	7 
	8 
	Calc
	 
	Calc

	 
	Pairwise comparison of requirements

1 = No Preference, Reciprocal = 1
2 = Slight Preference, Reciprocal = 0.5
5 = Preference, Reciprocal = 0.2
9 = Strong preference = 0.11
	The user requires that the machine should combine
ingredients into a desired
 product
	The user requires that the machine should break 
down ingredients to smaller forms
	The user requires that the machine should be suitable 
for solid and liquid ingredients
	The user requires that the machine should 
have a lifespan consistent with cost
	The user requires that the machine should prod
uce desired product with minimum intervention
	The user requires that the machine should produce
 at least 500ml of products
	The logistics team require the machine to be 
compact and easily transported
	The regulators require the machine to conform 
to electrical standards for households
		Row Product




	nth root of row product
	Total Normalised

	1
	The user requires that the machine should combine ingredients into a desired product
	1
	5
	1
	0.1
	0.5
	5
	9
	5
	56.25
	2.2388
	20.4288337

	2
	The user requires that the machine should break down ingredients to smaller forms
	0.2
	1
	1
	5
	0.2
	5
	2
	0.2
	0.4
	0.8326
	7.59680654

	3
	The user requires that the machine should be suitable for solid and liquid ingredients
	1
	1
	1
	9
	1
	2
	5
	5
	450
	3.3935
	30.9643217

	4
	The user requires that the machine should have a lifespan consistent with cost
	9
	0.2
	0.11
	1
	0.2
	0.5
	1
	1
	0.0198
	0.4564
	4.16439682

	5
	The user requires that the machine should produce desired product with minimum intervention
	2
	5
	1
	5
	1
	5
	0.5
	0.5
	62.5
	2.2865
	20.8638798

	6
	The user requires that the machine should produce at least 500ml of products
	0.2
	0.2
	0.5
	2
	0.2
	1
	5
	0.5
	0.02
	0.4573
	4.17277596

	7
	The logistics team require the machine to be compact and easily transported
	0.11
	0.5
	0.2
	1
	2
	0.2
	1
	1
	0.0044
	0.3378
	3.08254627

	8
	The regulators require the machine to conform to electrical standards for households
	0.2
	5
	0.2
	1
	2
	2
	1
	1
	0.8
	0.9564
	8.72643917

	
	 Totals
	
	
	
	
	
	
	
	
	569.9942
	10.95925246
	100




[bookmark: _Toc218703950]Functional Decomposition
Following the pairwise comparison, the next step was to complete the functional decomposition of the system. This stage was critical to understand the systems purpose and functions it performs. This was broken down into a step-by-step list shown in table 3 below. 
	Level 1
	Level 2	 

	Provide power to Base 
	Provide an electrical supply to base unit 

	Select blade
	Choose from various blade/mixer types

	Attach blade to container
	Provide connection from base to container

	Select Ingredients
	Identify ingredients to be used in blender

	Open container
	Enable ingredients to be added

	Add ingredients to container
	Contain ingredients in container

	Close container
	Contain ingredients within container

	Attach container to base
	Provide force for base to container

	Select setting
	Choose setting or power supply 

	Rotate blade
	Provide power to blade to provide force

	Break down ingredients
	Pulse force to reduce ingredient size 

	Combine ingredients
	Mix ingredients to desired consistency 

	Stop rotating blades
	Remove power supplied to blades

	Add delivery container
	Select container to receive products 

	Remove container from base
	Cut connection from container to base

	Open container
	Enable product to be removed

	Pour contents into delivery container
	Transfer product to delivery container

	Clean Machine
	Remove left over ingredients from container


Table 3 – Functional Decomposition of household blender



[bookmark: _Toc218503335][bookmark: _Toc218703951]Functional Means Analysis
Using the steps produced in the functional decomposition allowed the next step of the process to be completed. The functional means analysis was used to determine what the system needs to do and focuses on how it can achieve the functions [8]. Using table 4 allowed all design options to considered prior to producing a final concept. When completed by a group of people it allows different perspectives and ideas that wouldn’t necessarily be generated by a single individual.
	
	Current Method
	Alternative Method
	Alternative Method

	Provide power to Base 
	Electrical cord supply
	Battery Powered
	

	Select blade
	Built in blade
	Multiple attachments
	

	Attach blade to container
	Screw on
	Magnetic connection
	

	Select Ingredients
	From recipes
	Mobile app
	

	Weigh Ingredients
	External scale
	Internal scale
	Linked app

	Open container
	Screw Lid
	Pop lid
	

	Add ingredients to container
	Small container
	Multiple containers
	

	Close container
	Screw lid
	Latch
	

	Attach container to base
	Screw on
	Magnetic connection
	Latch and clip

	Check connection 
	Safety lock 
	Vocal confirmation
	

	Select setting
	Power Options
	Product Options
	Touch Screen 

	Rotate blade
	Electric Motor
	Air turbine
	

	Break down ingredients
	Blades
	Pressure
	Impact

	Combine ingredients
	Blades
	Manually mix
	

	Add additional Ingredients
	Open Container
	Additional slot 
	

	Stop rotating blades
	Off Button
	Designated time
	Product Setting

	Add delivery container
	Built in delivery container
	External container
	

	Remove container from base
	Screw
	Magnetic Connection
	

	Open container
	Screw lid
	Pop lid
	

	Pour contents into delivery container
	Detach and pour
	Delivery Tap 
	

	Clean Machine
	Manual Clean
	Cleaning setting
	Dishwasher safe materials


Table 4- Functional Means Analysis of Household Blender

The functional mean analysis followed the steps when the current household item was used. Using an external body viewing the process, additional required functions were identified based on the users’ actions (shown in red). An advantage of using an external body was another perspective provided information not noted by the user of the system.  The functional means analysis used the systems required functions to develop design choices and related to the system as a whole as well as the sub systems. Multiple methods were developed using both the current design and alternative methods. The preferred methods were highlighted in blue to be considered in the concept design.


[bookmark: _Toc218503336][bookmark: _Toc218703952]Critical System Functionality
Quality Function Deployment (QFD) is a method to determine the relationships between the customer requirements and the functional decomposition. Each relationship is rated as 0, 1,3 or 9 with 0 being no relationship and 9 being strong relationship. This method can be used to transform the customer requirements into specific technical design requirements [9].
Using the functional importances of the system QFD 1 was completed to highlight the greatest factors required by the system in relation to the customer requirements. The matrix system compared the customer requirements to the required functionality of the system. Figure 5 showed that the users’ main requirement was the use of the blade in the system. Other key functional importances included the addition of ingredients which was not set out in the initial requirements of the system. Importances such as opening and closing the container were of lower priority compared to the internal mechanical and electrical sub systems.Figure 4 - Functional Importances graph from QFD 1

The QFD can also highlight areas where the requirement may not be needed. This is shown by large areas of no relationships.

[bookmark: _Toc218503337][bookmark: _Toc218703953]Table 5 -Completed QFD 1
	How
	Importance
	Provide power to Base  
	Select blade 
	Attach blade to container 
	Select Ingredients 
	Weigh Ingredients
	Open container 
	Add ingredients to container 
	Close container 
	Attach container to base 
	Check connection
	Select setting 
	Rotate blade 
	Break down ingredients 
	Combine ingredients 
	Add additional ingredients
	Stop rotating blades 
	Add delivery container 
	Remove container from base 
	Open container 
	Pour contents into delivery container 
	Clean Machine 

	Requirements
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	The user requires that the machine should combine ingredients into a desired product
	20.4
	3
	9
	3
	 
	1
	 
	 
	 
	 
	 
	3
	9
	9
	9
	9
	1
	 
	 
	 
	 
	 

	The user requires that the machine should break down ingredients to smaller forms
	7.6
	9
	9
	 
	 
	 
	 
	 
	 
	 
	1
	3
	9
	9
	9
	1
	3
	 
	 
	 
	 
	 

	The user requires that the machine should be suitable for solid and liquid ingredients
	31
	1
	9
	3
	9
	 
	 
	1
	 
	 
	1
	1
	3
	3
	3
	1
	 
	 
	 
	 
	 
	 

	The user requires that the machine should have a lifespan consistent with cost
	4.2
	 
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	1

	The user requires that the machine should produce desired product with minimum intervention
	20.9
	3
	3
	3
	1
	3
	1
	3
	1
	3
	9
	3
	 
	 
	 
	3
	1
	9
	3
	1
	9
	3

	The user requires that the machine should produce at least 500ml of products
	4.2
	1
	1
	1
	3
	3
	 
	 
	1
	 
	 
	 
	3
	3
	3
	3
	 
	3
	 
	 
	3
	 

	The logistics team require the machine to be compact and easily tansported
	3.1
	1
	 
	1
	 
	 
	1
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	1
	 
	 
	 
	 

	The regulators require the machine to conform to electrical standards for households
	8.7
	3
	 
	 
	 
	 
	 
	 
	 
	3
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	3

	TOTAL
	 
	257
	602
	224
	313
	95.7
	24
	96.8
	25.1
	88.8
	227
	178
	358
	358
	358
	298
	64.1
	204
	63
	21
	201
	93





Throughout the design process it is possible to complete further QFD’s to manage and further develop requirements into more technical and specific requirements.
[image: A diagram of a process
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Figure 5 -The phases of QFD [9]
QFD 1 shows the translation of the customer requirements into the measurable technical requirements. QFD 2 shows the technical design requirements developed into the design solution of the components and parts. QFD 3 shows the part requirements developed to the manufacturing requirements. This would include the requirements for the manufacturing processes and achievable parameters. QFD 4 shows the manufacturing requirements developed into the production and delivery requirements. Completing this process allows for a traceable record of requirements selection and development. 



[bookmark: _Toc218703954]Concept Derivation and Design Choices
[bookmark: _Toc218503327][bookmark: _Toc218703955]Description of system and sub systems 
The functionality of the whole system depends on the reliability of the sub systems and that each performs its function correctly. The subsystems can be identified using a connection of elements diagram shown in figure 6.  This highlights the relationship between individual components and allows them to be categorised into sub systems.
[image: A diagram of a system
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Figure 6 - Diagram of sub systems within a system boundary [10]
The sub systems for the household blender were identified as
· Electrical system
· Mechanical system
· Safety system 
· Control system
· Ventilation system
· Container system





Within each system further sub systems were identified as
	Level 1 Sub System
	Level 2

	Electrical system
	Power Supply
Power Distribution


	Mechanical system
	Motor
Motor control 


	Safety system 
	Safety locks
Over/Under fill detection

	Control system
	Power Distribution 
Speed Settings



	Ventilation system
	Airflow
Fans


	Container system
	Seals
Container Material
Container Lid



Table 6 – Sub systems of the household blender
It was important to consider the sub systems in the design choices to ensure that components used would achieve the requirements of the whole system.


[bookmark: _Toc218503339][bookmark: _Toc218703956]Potential Failure Modes
Failure Modes and effects analysis (FMEA) was used to identify problems that may be faced by the system and identify methods to prevent these problems from occurring. It was important that this step was completed before the design concepts to ensure preventative measures for these problems were included [11]. Completing this step allows for a smoother development as solutions are proposed in the early stages rather than following concept design. This also leads to increased customer satisfaction and improved reliability of a system. The FMEA considered the severity (S) of the failure, the occurrence (O), the detectability (D) and the rating of the failure which is the product of the three values. It highlighted the suggested interventions to be included in the design concepts.  
Table 7 highlighted the need for the noise/vibration of the system to be decreased and the importance of a user guide with the system to ensure it is used correctly. The ratings of the failures were all relatively low with very low risk of injuries and remote or low occurrences.




	Function
	Failure Mode
	System effect
	Effect Seen by user
	S
	Cause
	Mechanism (If Known)
	O
	Detection / prevention method
	D
	R
	Suggested intervention

	Provide power to Base 
	No power
	System does not function
	Blender doesn't turn on
	2
	Wiring, Power connection, power distribution
	Electrical
	1
	Sound/Light identifying power connected 
	1
	2
	Sound/Light identifying power connected 

	Attach/ Detach blade to container
	Blade not attached
	Blending not complete
	Blender doesn't function, leakage of ingredients
	1
	Unfit connection between clade and container
	Mechanical 
	1
	Click sound
	1
	1
	Safety Interlock between components

	Select Ingredients
	Unsuitable ingredients
	Damage to blades, motor, components
	Blender cannot produce product
	1
	Human factor
	User
	1
	Instruction manual
	2
	2
	Instruction manual highlighting suitable and unsuitable ingredients

	Add ingredients to container
	Over/under fill of container
	Motor struggles to perform

	Vibration
	1
	Human error
	User
	1
	Min/Max fill 
	1
	1
	Minimum and maximum fill line on container

	Attach / Detach container to base
	Container not attached 
	System does not function/ vibration
	Noise/Vibration or no function
	1
	Mechanical connection or user
	Mechanical/ User
	2
	Safety interlock
	1
	2
	Safety Interlock, light indicator for connection

	Check connection 
	Connection not checked
	Poor connection
	Intermittent performance
	1
	Human error 
	User
	2
	Click sound
	1
	2
	Safety Interlock 

	Rotate blade
	Blades do not rotate
	Function not performed
	Blending not complete
	2
	Power Distribution, weak connected to base
	Electrical/User
	2
	Sound/Visual or motor
	2
	8
	Safety interlock, strong electrical system

	Break down ingredients
	Ingredients not broken down
	Function not performed
	Ingredients in original state
	2
	Blades do not spin at maximum speed, blunt blades
	Mechanical/ Electrical
	3
	Visible detection of product
	2
	12
	Blade sharpening instructions

	Stop rotating blades
	Blades do not stop operating
	System failure, overheating
	Undesired product
	2
	Electrical/Mechanical fault, weak ventilation 
	Electrical/Mechanical 
Ventilation
	2
	Shut off power supply
	1
	4
	Turn off at power supply

	Clean Machine
	Machine not clean
	Unhygienic system
	Left over Ingredients, visible dirt
	1
	Unfit cleaning regime
	Cleaning setting, accessibility
	4
	Available cleaning regime, separate parts
	3
	12
	Cleaning regime, dishwasher safe materials


[bookmark: _Toc218703957]Table 7 – Completed FMEA for Household blender



[bookmark: _Toc218703958]Design Concepts
Using the functional means analysis and the sub system analysis two concepts were produced using the possible design ideas and preventative measures form the FMEA:
Concept 1 – Basic blender
· Small Size (2 Litres)
· Multiple blade options
· Blend container doubles as product container with fitted lid
· Electric rotating blades
· Manual Controls for speed and time
· Limited preset functions
· Dishwasher safe materials
· Low noise parts
· Small size
· Low Cost
 
Concept 2- Advanced blender
· Integrated weighing scales
· Integrated mobile app for logging calories
· Integrated mobile app for recipes
· Medium size
· Multiple blade options
· Multiple blend containers including food processor
· Noise dampening mechanics
· Electric rotating blades
· Built in settings and manual use
· Automatic settings adjustment technology
· Integrated cleaning solution
· Automatic mixing sensors
· High Cost
It was important to consider both current available options and future technologies for the design’s improvement. Using the MoSCoW (Must have, should have, could have, Won’t have) prioritisation method many features in concept 2 came under the could have category and are where additional features that don’t benefit the operational and functional requirements. However, these features give additional benefits to the user and therefore a more desirable product. Concept 2 also offers more advanced technologies with an integrated mobile app with many benefits. Concept 1 used a more basic design. The concepts were then compared against each other and the current design shown in table 


[bookmark: _Toc218503340][bookmark: _Toc218703959]Systems Pugh
The Systems Pugh uses the set-out customer requirements and compares against the produced concepts. Each concept was given a rating of 0, 1, 2, -1, -2 with 0 being the same as current technology, 2 being much better and -2 being much worse. The target value for each concept was set at 50. The weighting of each requirement was influenced by the pairwise comparison (Table 2) which highlighted the preferences of the requirements.
	
	Weighting
	Current
	Concept 1
	Concept 2

	The user requires that the machine should combine ingredients into a desired product
	15
	0
	1
	2

	The user requires that the machine should break down ingredients to smaller forms
	15
	-1
	1
	1

	The user requires that the machine should be suitable for solid and liquid ingredients
	15
	0
	1
	2

	The user requires that the machine should have a lifespan consistent with cost
	10
	0
	1
	1

	The user requires that the machine should produce desired product with minimum intervention
	15
	0
	1
	2

	The user requires that the machine should produce at least 500ml of products
	10
	0
	1
	1

	The logistics team require the machine to be compact and easily transported
	10
	0
	0
	-1

	The regulators require the machine to conform to electrical standards for households
	10
	0
	0
	0

	Total
	100
	-15
	60
	115

	Target 
	
	0
	50
	50

	Rank
	
	3
	2
	1


Table 7 – Systems Pugh of current concept and two design concepts.
The systems pugh gave concept 1 a score of 60 and concept 2 a score of 115 which suggested concept 2 was greater than concept 1. The Pugh shown that both concepts shown no improvement for electrical standards in households as this is something that must be abided to. Concept 2 offered an overall better design with features more attractive to the customer and user as well as meeting all requirements, therefore would be the selected design development choice.
[bookmark: _Toc218503342][bookmark: _Toc218703960]Conclusion 
In conclusion the systems engineering tool set allowed a design concept to be curated which offered improvements on current technology and a more attractive product to customers and the end user. The toolset allowed for a smooth systems engineering process with traceable information in each step. This toolset would be very beneficial in the design improvements in many industries as well as the development of a new product.
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QFD 1 Functional Importances
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Figure 6.3

. Simple requirements development process.
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Figure 1: The 4 Phases of QFD
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