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Engineers use the engineering design process when solving a problem. You will also use this process as you create your design. The engineering process involves 5 main steps. 
1) ASK questions that will help you achieve your goal.
2) IMAGINE at least two possibilities for design.
a. What could be some solutions?
b. Brainstorm ideas.
3) PLAN the design before building.
a. Combine ideas to come up with a final design.
b. Make a list of the materials needed.
4) CREATE at least one design solution.
a. Follow the plan and create it.
b. Test it out!
5) IMPROVE the current design based on evidence around the original design criteria.
a. Make the design better.
b. Test it out!

Production – Design satisfies the goal. (Production of the thing or process only occurs when the design meets the goal.)

Goal: What is your engineer team’s goal or problem that you will need to solve? 
A landowner in Dryton, Arizona has decided to build family homes on his property. He knows that no matter how beautiful these homes are, it will be hard to get families to move to the area and purchase them due to the dry conditions in the region. These homes need to have roofs that will provide for rainwater harvesting (catchment) and be able to collect at least 75% of any rainwater that falls. There will also need to be a conveyance or flow system in place to transport the collected water to a collection reservoir to be located on one side of the homes. Home buyers will be able to use this harvested water for watering plants and washing their cars when needed. The landowner is looking for a design team to design and build a system to meet his needs. This team will first need to present him with a model to show their ability to create a home with a water harvesting system. The design team will need to follow a strict budget of $1,500 and will only be able to use approved building materials. The water harvesting system models must be able to collect 75% or more of the 355ml of water that will be sprinkled onto the rooftop (266.25ml or more) in 5 seconds or less. The time will begin after the last drop of water has been dropped on the rooftop.

Criteria:
1. The model must include a rooftop (catchment area), a flow system (conveyance), and storage (reservoir).
2. The model must collect at least 75% of the 355ml (266.25ml or more) of water that will be sprinkled onto the rooftop in 5 seconds or less. The time will begin after the last drop of water has been dropped onto the rooftop.
 
Constraints:
1. The design team will have a strict budget of $1,500.00.
2. The design team will be limited to the materials provided.
3. The design team’s flow system (conveyance) will only have 5 seconds to transport the water from the rooftop to the reservoir. The time will begin after the last drop of water has been dropped onto the rooftop.
4. The design team will be limited to 45 minutes to build their model and 15 minutes to re-design if needed.



Catch Me if You Can! - Materials Budget

	Material
	How Many
	
	Unit Cost
	
	Total Cost

	Water Harvesting System
	1
	
	
	
	$1,500.00

	House (12’x12’x12’) cardboard box
	1
	
	FREE
	
	FREE

	Cardboard rolls (short and long)
Styrofoam strips (misc. sizes)
	

	
	FREE
FREE
	
	FREE
FREE

	Large Straw 8.5” Long (21.50cm)
10mm Diameter
	
	X
	$50.00
	=
	

	Foil Roll
	
	X
	$50.00
	=
	

	Plastic Wrap Roll
	
	X
	$50.00
	=
	

	Double-sided tape (Whole Roll)
	
	X
	$100.00
	=
	

	Masking Tape 12 inch (30.48cm)
	
	X
	$50.00
	=
	

	Duct Tape 12 inch (30.48cm)
	
	X
	$50.00
	=
	

	Clear Packing Tape 12 inch (30.48cm)
	
	X
	$50.00
	=
	

	Cardboard (roof top) 
15” X 24” (38.1cm X 60.96cm)
	
	X
	$200.00
	=
	

	Plastic trim (gutter)
12 inch (30.48cm)
	
	X
	$100.00
	=
	

	Vinyl trim (gutter)
12” (30.48cm)
	
	X
	$200.00
	=
	

	Clear vinyl tubing
1/2 “ diameter (1.27cm)
8” Long (20.32cm)
	
	X
	$100.00
	=
	

	Bendable Plastic funnel
	
	X
	$300.00
	=
	

	Clear Vinyl Mat Paper
(Roof material) 
15” X 24” (38.1cm X 60.96cm)
	
	X
	$500.00
	=
	

	Brown Rubber Mat Paper
(Roof Material)
15” X 24” (38.1cm X 60.96cm)
	
	X
	$300.00
	=
	

	Plastic Bag Material
(Roof Material) 
15” X 24” (38.1cm X 60.96cm)
	
	X
	$50.00
	=
	

	Small plastic tub without lid
(empty yogurt container)
	
	X
	$50.00
	=
	

	Tall plastic bottle
(Empty water bottle)
	
	X
	$50.00
	=
	

	Tall plastic container with lid
(Empty Crystal Light Mix Container)
	
	X
	$100.00
	=
	

	Large Yogurt tub with lid
(Large 24oz Cottage Cheese container)
	
	X
	$100.00
	=
	

	
	
	
	
	Total Cost:
	


Testing Procedures:

· The teacher will come to each group’s table. 
· One member of the group will sprinkle 355ml of water onto the rooftop. 
· After all the water has been sprinkled on the rooftop, another group member will use a stopwatch to time the flow for 5 seconds. 
· When time is up, a third group member will remove the reservoir and measure the amount of water collected. 
· Each group will write down the results of their test in their journals.
· Together each team will fill out their group’s water data sheet. 
· There will be respect for all teams at all times. 
Goals:
I know the differences between the different forms of precipitation and can explain how they relate to different weather conditions.
I understand that the weather and the amount of precipitation is different in different climate zones.
I can follow the Engineering Design Process to solve a problem or to reach a goal.
Where are you on the Learning Scale?
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Water Harvesting Research Lab Sheet #1
Names of the team members:
____________
____________
____________
____________
____________

1) What is a good definition of the word “conservation”?


2) Name two ways most families could conserve water in their own home.


3) What is a good definition of the word “sustainability”?


4) Give one example of how a family might plan for water sustainability.


Water Harvesting Research Lab Sheet #2
Names of the team members:
____________
____________
____________
____________
____________
1) What type of roof is best suited for rainwater run-off and collection? (Catchment)


2) How can you get the collected water to your reservoir? (Conveyance)


3) What types of items are used for water storage? (Reservoirs)

Thinking about materials…..

4) Would the type of material used to build your roof have an effect on the velocity of the water as it runs down the rooftop? Why? Or Why not?

5) Do you think that people go out and buy or purchase all the materials they need to build a harvesting system? If not, how can they build a water harvesting system with a very tiny budget?



Group Water Data Sheet
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Initial test result

How many mi did your team collect?
mi

Did this meet the criteria?

266.26ml

If not, do you have a plan to improve your design?

Explain:

Test results after Improve
How many ml did your team collect?

Did this meet the criteria?
266.26ml

If not, and if you had time for another improvement, how
might you be able to collect more water?
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