DESIGN TECHNOLOGY

Unit Title:  Energy Efficient House Design
Branch:
Information     / 3D Computer Aided Design                          
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Duration:
5 /6 weeks
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Design Context:
The survival of our planet earth is largely going to be determined by what happens in our cities. By 2050, 70% of the world's population will live in them. We are observing a mass migration to cities at an unprecedented rate. The growing urbanization places high demands on infrastructure such as transportation and building as well as increased demand for resources such as food, water, and energy. How we plan and design the built environment will determine whether climate change is manageable or catastrophic. House design needs to consider renewable energy and self sufficiency to use less energy. Many countries have laws that specify energy efficient requirements of new houses. Energy efficient house design has the dual benefit of reducing green house gas emissions and saving money on energy bills.
How can new design features combine with the general housing needs?
Design Brief
You are to design a standard family home that is Innovative, Stylish and “energy efficient” 
You must conform to the local planning laws:
1. Standard house block is 30m x 30m

2. Maximum height 9 meters, 

3. Distance to side of land 1 m, distance to front 6 m, 

Assessment: Tasks
A. Investigate 


1. Set up Weebly website for documenting your work. Include a page for Introduction, planning, design and Evaluation. 
a) Write in your own words explaining the need for energy efficient design and how it relates to benefitting the environment and the community. 
2. Investigate Energy Efficient/ self sufficiency / Green House Design and explain:

a.
Use the sources given to you, read them and get some information on the subject
b. Find further information about house design

c. Make a bibliography of your extra sources of information
3. Prepare a short presentation to give to the rest of the class on one type of renewable energy. 

4. Brainstorm or outline the types of things you must consider when designing a house!
5. Concluding design statement about Energy Efficient Houses and give a set of design specifications (at least 10), which your design must satisfy; solar passive/ energy efficient aspects (energy efficient appliances and lights have nothing to do with house design!).
6. Write a Design Brief. “I will design a house that ….”
---------------------------------------------------------------------------------------------------------------------
B. Design




Draw a series of sketches for your house design in SkecthUp. Using 3D CAD sketches add colour, materials, trees and label your design. Experiment with different styles as well. Write information in your sketches to explain how you aim to satisfy the design specifications.
Try animating your design
You must have at the end of the project the following pieces of work on your site:
1. The design context and design brief written by you.
2. At least ten different detailed research references on renewable energy and self sufficiency.
3. Prepare a short presentation to give to the rest of the class on one type of renewable energy.
4. Based on your research. Write an explanation in your own words what renewable energy and self sufficiency are. Why are they so important?  What do we have to consider these features in house design?
5. Your design specifications – What YOU want in your designs
6. Images of existing houses that have been designed with renewable energies
7. Export images from your model to show your design process
8. Final images – using different views, SketchUp styles and a unique Photoshop image. 
9. Smooth and informative animation of your design
10. Evaluation – Have you met your design specification? What would you do differently next time.?
Resources:
http://2030palette.org/swatch-library
https://www.futurelearn.com/courses/sustainability-society-and-you
http://www.ted.com/talks/bjarke_ingels_hedonistic_sustainability.html
http://www.planetnutshell.com/education/#
http://inhabitat.com/renovated-1960s-skidmore-passivhaus-blends-contemporary-design-and-energy-efficiency-in-portland/ 
Resources
Renewable Vs limited resources

http://www.youtube.com/watch?v=pBTnVoEIb98
How Home Solar Power System Works 
http://www.youtube.com/watch?v=m6UgO6-HELc
http://www.youtube.com/watch?v=7OAcv7k8Qc0
Wind turbines

http://www.youtube.com/watch?v=2vwkF_J96EE
Solar Thermal

http://www.youtube.com/watch?v=64mtITOuXiA
Benefits of home insulation
http://www.youtube.com/watch?v=iTr-XBz1Ls0
Composting

http://www.youtube.com/watch?v=Oj6DLDII5OA
Urban food growing Project
http://www.ted.com/talks/pam_warhurst_how_we_can_eat_our_landscapes.html
Example Projects from previous classes
http://marialrtechnology.weebly.com/renewable-energy-project.html
http://technologyminjaekim.weebly.com/research.html
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Design Technology Assessment Criteria

Unit
___BBIS Estate______

Grade 
______9______
Student      __________________________

	Investigate

Students must document

evidence of research and analysis                                          
	Design

Students must display a range of design features and ideas
	Plan

Students must document

their work plan


	Create

Students must create a product 

and document their progress

in manufacture                               
	Evaluate

Students must document an assessment of the product and process                              
	Attitudes in Technology

Students’ demonstration of motivation, confidence, attitude                       

	-Comprehensively brainstormed   the needs of the design project

and explained what renewable energy is.  
-Completed presentation and Thoroughly investigated renewable energy design with at least 5 detailed examples  given
-Established a comprehensive set of at least 10 specifications for what a house requires including solar passive design features 


	6

5


	6 + 3D CAD  images with materials added and with notes and annotation indicating how the design specifications will be met

​

Completed smooth and informative animation
	6

5


	
	6

5


	
	6

5


	Produced a detailed and comprehensive evaluation of your work using your design specifications as a bench mark. Have you met your design specifications?

Detailed suggestions on what you would improve on?


	6

5


	The student displays a 

consistently high level of;

-safe behaviour in the workshop

-contributing to the learning environment

-independence in attempting their work

-always prepared for class

-binder exactly organised and tidy
	6

5



	-Simply brainstormed the needs of the design project

-Some investigation presentation and  on renewable energy with at least 4 sources used and referenced

-Established a simple set of 5 specifications for what a house requires including solar passive design features 


	4

3
	1-2 3D CAD drawings of your site, house shape with annotation indicating how the design specifications will be met

Incomplete animation
	4

3
	
	4

3
	
	4

3
	Produced a evaluation of your work using your design specifications as a bench mark. Have you met your design specifications?

Some suggestions on what you would improve on?


	4

3
	The student displays a high  level of;

-safe behaviour in the workshop

-contributing to the learning environment

-independence in attempting their work

-usually prepared for class

-binder mostly organised and tidy
	4

3

	-Vaguely brainstormed the needs of the design project

-Only investigated 1 source of renewable energy and  little detail in presentation 
-Established some specifications, less than 3, for what a house requires including solar passive design features 
	2

1
	-1 3D CAD drawing with no indication of how the design specifications will be met

​

-An incomplete animation
	2

1
	
	2

1
	
	2

1
	Produced a  basic evaluation of work using  the design specifications as a bench mark. Have you met your design specifications?

Few on what you would improve on?


	2

1
	The student displays an inconsistent level of;

-safe behaviour in the workshop

-contributing to the learning environment

-independence in attempting their work

-sometimes prepared for class

-binder poorly organised, untidy
	2

1

	No housing specifications listed
No Energy efficiency guidelines
No investigation of solar passive design
	0
	No design sketches
No site plan
	0
	
	0
	
	0
	No evaluation

No suggestions for improvement
	0
	Total disregard for the expectations of the work environment and no effort shown
	0

	Grade  Conversion     1 = 0-5                   2 = 6-9

                                            3 = 10-15               4 = 16-21

                                            5 = 22-26               6 = 27-31            7 = 32-36
	Assessment Total =                             Grade =          




Significant Concept:	


Use a range of Technology to propose an Environmentally Friendly Low Energy Use house that balances the needs of a family and energy efficient house design





MYP Unit Question:


How can I research design and animate a 3D Computer Aided Design model of an energy efficient house?





Area of Interaction:


Environments: How we live has an impact on the environment, how to lessen that impact.
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