Lesson 7-8: Identify human and technological requirements for space exploration
PLO 
1) Identify the human and technological requirements for space exploration.

(from the Grade 6 – Earth and Space Science (Space Exploration) IRP)
Rationale:

Students will become familiar with some of the human and technological requirements for space travel by working groups to draw up spacecraft design concepts.  Their drawings are required to address some of the key human survival requirements that are introduced in the discussion at the beginning of class.

The Lesson:


Teacher introduces concept:


Today we are going to examine space travel.  You have probably heard much about the International Space Station and the Space Shuttles.  Often you hear talk about a future mission to Mars.  Today we are going to discuss what are the human requirements for exploring space. What basic human survival requirements do we require if we were to design a spacecraft for a mission to Mars.  We are only concerned with the traveling in space for this exercise. We are not concerned about what we would do to make a “camp” on mars.

Summary of Basic Human Requirements:

· Oxygen AND Nitrogen 

· Air Recycling (Eliminating CO2)

· Water

· Heat / Climate Control

· Protection from Vacuum of Space (Air tight/ heat/ radiation)

· Food

· Power (To run everything)

· Bathroom / Waste Removal

· Washing 

· Medical Facilities

· Tasks / Recreation (Psychological Well being)

· Exercise (Physical Well being)

**********

Introductory Discussion:

· Have open discussion with students to think of all the important human requirements.

· List all the key issues on overhead or board. The list above should cover everything but students may raise issues that might have been missed

· Student teams are to design spacecrafts for a space mission to Mars that includes features that are to accommodate the human survival issues raised.

· Explain that there are different ways that they can solve problems – BE CREATIVE 

· eg. Do u want to only have dried food, freezers, grow your food?
· Assign groups and distribute Large papers and Markers:

Presentations:

· Groups are to present to class their spaceship and to explain how their spaceship is to solve some of the human survival issues.
Closure of Lesson 7:
-Compare the solutions that have been designed in the spacecraft.

-Note differences and similarities.

-Discuss feasibility of solutions and costs.

-Discuss what were the most difficult problems.
-Are there technological constraints to some solutions? 

-Explain students that they have had a taste of what it would like to be a NASA designer or MIR designer and to think of all the technological and human requirements for space.

Lesson 8
Students are to expand upon the previous activity and design a more refined spacecraft on their own.  They are encouraged to use ideas that they saw to add to their designs and to think of more human requirements that would be suitable.

Assessment:

Students’ spacecraft designs that take into account human and technological requirements for space exploration.
	Rubric for Group:


	Rubric for Individual design

	Coverage of key issues /5

Solutions to issues /5

Group work and participation /5


	Coverage of main issues /5

Solutions to issues /5

New Ideas and extensions /5


Summary of Science Concepts: Human Survival Requirements

· Oxygen AND Nitrogen 

-Pure O2 is not safe – very volatile. During Apollo 1 training was pure O2 and caused a fire to spread to rapidly killing all 3 occupants.

-Nitrogen slows fires and people are used to breathing the combination of nitrogen and oxygen.

-Danger with N2 – ‘the bends’ (related to changes in pressure). Astronauts that work outside of crafts breathe pure oxygen in suits to avoid this problem.
- O2  is supplied in current stations/shuttles by tanks imported plus by breaking down water to supply some oxygen.
· Air Recycling 
- CO2  needs to be removed from air. Current space stations use air scrubbers to remove CO2. 
· Water

· Avg American uses 605 L a day.

· Astronauts use about 30L / day /person

Majority of water is recycled through filters
· Power
-Solar arrays – 50% power stations – 50% charge batteries
(Current space stations spend time in shadow of earth which makes batteries necessary)

-Present arrays last about 15years
· Heat / Climate Control 
-“Double Radiator” system is utilized to distribute heat in capsules and to loose heat to the vacuum of space. (Utilizes ammonia which will not freeze in space)

· FOOD
-Generally freeze dried

-Some canned – problematic b/c cans are bulky waste.

-Fresh food is brought to space stations by shuttles – Impossible for a long mission to Mars.

-Crops are being developed for space.
· Bathroom! / Waste Removal
-Urine is filtered to recover water

-Solid waste is stored in shuttles and space stations – major issues for long hauls – composting?

· Medical Facilities

-Emergency set-up

-most missions have several doctors

· Tasks / Recreational 
-Psychological issues – “cabin fever, stress”

· Physical

-Research already shows that prolonged time in space leads to rapid bone mass deterioration.

Some Logical / Travel Requirements (Should not be discussed for this lesson)
· Communication with Earth

· Navigation

· Propulsion

· Gravity
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