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[bookmark: _b4x4q7dp869m]Introduction 
	The design of the hydroponics system has multiple design criteria and ideal technical specifications that are aimed to be achieved. In order to achieve them certain obstacles must first be overcome. Thus, organization and balance are key to the development of the project. 
[bookmark: _w77t6gk8uyg7]Design Criteria and Technical Specifications
	The interview with the client was very pernient in the development of the design criteria, it was direct and gave a strong initial idea of what the goals of the design were to be. From it the  key needs were.
[bookmark: _vcey6rtqpiln]Fig 1. Design Criteria and Technical Specifications obtained from interview
	Design Criteria
	Technical Specifications

	Cost 
	 Cost 100$

	Weather resistance
	Be able to function in temperatures below -35°C. Also, able to withstand heavy winds and rain.

	Modularity
	Be able to come apart for easy repair.

	Ease-of-use
	Make it so that even a child could operate it if need be. Maintenance will be made simple and time efficient.

	Power 
	Be as low power as need be, self sufficient or entirely electrically passive.

	Variability
	Be able to grow a vast amount of crops, ideally multiple per season.




	After the interview more design criteria was brainstormed that would be important to our design, as well as technical specification goals that would ideally be achieved by the end of the design process. 
[bookmark: _maqdqmwhgxz0]Fig 2. Design Criteria and Technical Specifications brainstormed
	Design Criteria
	Technical Specifications

	Crop Yield per square meter 
	As much as possible, ideally about 10 crops per square meter.

	Crop Quality 
	As high as possible. We are aiming for very healthy crops.

	Weight
	Low as possible, aiming for below 40 pounds.

	Size
	As small as possible, ideally less than .

	Maintenance requirements
	Low energy consuming and low frequency(maintained less than a few minutes a day). These goals will make the product as efficient as possible.

	System type
	Deep Water culture or Nutrient Film Technique.

	Product life
	Ideally greater than 7 years, if it is used properly and with attention.



	The choices of focus on these design criteria were decided through the use of common sense as well as analysis and research of the criteria. Naturally, both crop yield and quality (health) were going to be focused during the design process; the crop is the product and the design is useless even if it matches all criteria previously if the product itself was below standards. The next thing that was considered was the size, the larger the system the more easy both the yield amount and quality could be insured, giving proper space for both the plants to grow with quality and quantity. It could also allow for a larger reservoir that makes it so maintenance would be easier as refills would be required less frequently.  The issue arises when both the cost and the structure’s size that this system will be stored into come into consideration. If the system is too large, not only would it be more costly to construct but might cause constraints on the structure that will be built around it. After which the logical step was to consider the amount of maintenance it would be a massive flaw if the system required constant attention. And thus the type of system design was focused. After much deliberation the group had decided to choose between deep water culture or nutrient film technique. They’re both easy to operate and maintain which would promote the goal product life span.. Making them ideal candidates for what the design aims to achieve. 
[bookmark: _dlkht6x3ockz]Obstacles 
	Of course, while in an ideal world our design will achieve all criteria. However, this will most likely not be, this does not mean it can still not be attempted to be so. This of course still means that the value of each design criteria be analyzed and decide of them which is most important to the design and how it can be achieved, naturally this also means the obstacles to achieve should also be analyzed and how to combat them.
[bookmark: _1x88hgifgxlq]Fig 3. Obstacles, how they impact and how to solve them
	Obstacle
	Impact
	Strategy to combat it 

	Cost
	Hampers both physical and technical potential of the system 

	-Proper analysis of goals and proper budget allocation.

	Time 
	Makes mistakes much more crippling 
	-Proper team organization and scheduling.


Taking into consideration of the obstacles the analysis of the design criteria begins. Understanding both what the design should have and what it ideally could have but what may need to be sacrificed so as to damper the core needs of the design.
[bookmark: _nckmt36zn14y]Analysis of criteria 
The first step of the analysis is to simply classify each specification into categories such that it becomes easier to evaluate. The categories are “Functional” criteria that pertain to the performance of the design, “Non-functional” that pertain to the usage of the design and lastly “Design” criteria that pertain to the designing of the system itself.  

[bookmark: _si3jhrpafxjt]Fig 4. Criteria Categories
	Functional
	Non-Functional 
	Design

	Power
	Ease-of-use
	System type

	Crop Quality 

	Product life
	Maintenance requirements

	Crop Yield per square meter
	Weather resistance
	Modularity

	 Variability
	
	Cost 

	
	
	Size

	
	
	Weight



From here the analysis of each category is undergone to further simplify the process. It has been decided that Functional, Design and Non-functional is the descending order of importance. However, that some criteria within each category are exceptions such as cost being one of the if not the most important criteria. 
[bookmark: _5wmb8pdly01a]Fig 5. Criteria ranking
	1. Cost
	4.Power
	7.Variability
	10.Maintenance
requirements
	13.Weight

	2.Crop yield
	5.Weather resistance
	8.Size
	11.Modularity
	

	3.Crop quality
	6.Product life
	9.Ease-of-use
	12.System type
	


The ranking of the criteria points allow us as a group to understand what are design most needs and what may need to be potentially sacrificed.  We’ve decided that the cost budget is by far the most important goal to achieve, however that the crop yield and quality are a close second and third and that even potentially that the rank is interchangeable. And then from there the functional requirements, then the non-functional and design criteria. This clarifies that as a group our point of interest will be that of the functional criteria. 
[bookmark: _m422rh1on4da]Main strategy so as to achieve all goals.
Our main strategy will be to have good organization and good allocation of resources and time. Our end goals for our design are relatively high given the constraints. So for them to come to fruition each member must play an active role in the group. Whether it's brainstorming, prototyping or finalizing.   
[bookmark: _z1ezevit04cb]Conclusion
Overall, the analysis of the criterias and goals have led to the conclusion that the most important criteria to meet has been the cost and criteria that pertain to the functionality of the design, and in order for them to be met as well as the other goals are reliant upon the role that each member within the group plays. It will be important for everyone to take initiative and have input as well as to help develop output. There are many obstacles that need to be overcome, they are not difficult and just require some team coordination, communication and leadership from each individual.


