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Subject:
During a lecture last week, a representative of the First Nation people came and detailed the needs and the requirements of both the greenhouse structure and the hydroponic system. The purpose of this briefing is to present the needs ascertained from the presentation and more specifically the strategies that will be put into practice to meet them.
Background:
A highway was constructed that cut through our client’s land. Additionally, a regulation was introduced which forbids them from building houses and cultivating agriculture within 10 kilometres of the highway; this poses a huge issue. Being located far up north where temperatures can reach well below freezing point. Sometimes, reaching the negative mid-thirties and not having a surplus of wealth. The need for low cost non-traditional agriculture becomes apparent.
Analysis:
Weather: Previously stated the location of our clients are up north where winters can reach frigid temperatures.  Simply put, it is too cold to grow anything, defeating the purpose of the system. To alleviate this, two methods have been considered. Either insulation or external heating. While insulation is much cheaper, it is still subject to the cold potentially. While external heating is much more effective but more costly and harder to use. For that reason, a combination of the two is being considered. 
Cost: Our clients will need a large quantity of these systems and if too be costly it would simply not be feasible to implement. Ideally the design would be created with frugality in mind, while maintaining quality.
	Energy: Ideally it should be capable of powering itself. This leads to the natural conclusion of using renewable energy. Both solar and wind power come to mind. However, both are expensive and somewhat complex to maintain. And more importantly are unreliable as both rely on the weather to work which means a reserve - such as a rechargeable battery, is needed. This further increases the cost however. While there is no way to solve this directly it could be at least be made less straining by using the energy more efficiently, the possibility of using the heat created as a byproduct of solar panels to help weather proof the system was postulated.
Ease-of-use: The last point of interest is the ease-of-use of the design. The representative suggested that a good metric be that a child could operate the design. While this could be achieved by creating an intuitive design. A less noticeable but just as important factor could be modularity allowing for both easy storage and transportation. While designing it to be this way could be easy it does sacrifice in the system’s potential efficiency, as having less physical restraint could lead to a much more complex yet harmonious design.
Problem Statement:
	Overall, the main goal of the design is to balance the four key factors - weather, cost, energy and ease-of-use. It is evident that the main point of contention is the cost as it limits the complexity of the design. Thus, to resolve this cost will be taken into consideration at every point of the design process.
Translating Needs into Design Criteria
	Number
	Need
	Design Criteria

	1
	Climate Control
	Temperature(͒C)

	2
	Cost Efficient
	Cost($)

	3
	Modular
	Weight(lbs)/Dimensions (m)

	4
	Ease of use
	Little to no maintenance and easy to use

	5
	Self Sustainable
	Recycled Materials

	6
	Self Contained 
	Solar Power (Watts)

	7
	Water Supply
	Volume (liters)




Benchmarking
	Specifications
	Hydroponic Black Bucket Deep Water System (8-Pack)
	Ebb and Flow Hydroponics System
	General Hydroponics GH4720

	Weight(lbs)
	40.5
	100.08
	43.21

	Cost ($CAD)
	$284.57
	$1000
	$657.37

	Plant Slots
	8
	25
	8-12

	Reservoir size (liters)
	18.93
	21.98
	79.5

	System Type
	Deep Water Culture
	Ebb and Flow (Flood and Drain)
	Ebb and flow(Flood and Drain)

	Modularity
	yes
	yes
	yes

	Size(m)
	0.66x0.76x0.67
	1.37x1.37x0.18
	0.62x0.62x0.62


2.2 Target Specification Benchmarking
	Specifications
	(weight)
	Hydroponic Black Bucket Deep Water System (8-Pack)
	Ebb and Flow Hydroponics System
	General Hydroponics GH4720

	Weight(lbs)
	5
	2
	3
	1

	Cost ($CAD)
	4
	3
	3
	2

	Plant Slots
	5
	2
	4
	3

	Reservoir size (liters)
	4
	2
	3
	5

	System Type
	2
	2
	2
	3

	Modularity
	3
	2
	2
	3

	Size(m)
	4
	3
	1
	3

	Total
	
	62
	73
	75





Engineering Design specifications
	#
	Design Specifications
	Relations
	Value
	Units
	Verification Method

	
	Constraints
	
	
	
	

	1
	weights
	<
	40.5
	lbs
	Analysis

	2
	cost
	<
	100
	$
	Budget

	3
	Weather conditions
	=
	4 seasons
	Celcius
	Analysis

	4
	Size 
	>
	1.2x1.2
	meters
	Analysis

	
	Functional Requirements
	
	
	
	

	1
	Water Supply
	>
	Yes 
	Litres
	Rainwater
Harvesting

	2

	Power
	>
	Yes
	Watts
	Solar panels

	3
	Reservoir
	>
	79.5
	liters
	Test

	4
	Climate Control
	<
	-35
	Celcius
	test

	
	Non functional
	
	
	
	

	1
	Product Life
	>
	7
	years
	test

	2
	Ease of use
	=
	Yes 
	N/A
	Analysis

	3
	Variety of crops
	=
	yes
	N/A
	Test

	4
	Aesthetics
	=
	yes
	N/A
	test





