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Key Concepts/Objectives: See page 7
Lunar Lander Simulator – Do one of the computer simulation activities below.


Online go to http://moonlander.seb.ly/
*SEEC note – There are several other online simulators.  Search moon lander, lunar lander, to find others


Or Try the Easy Lander simulation in the Lunar Module in lab

Record the telemetry of your simulation below



Name of simulation program __________________
Date _____________ 
Score ________

Space Simulation – Working in groups of 6-8 people, plan, prepare, and construct a structure that will be assembled in a simulated zero gravity/airless environment (pool).


Design – Based on the shape of the International Space Station, each group will build a segment of the International Space Station truss that will be combined with others to form a model space station using giant Tinkertoys.  *Group leaders will be given a plan for their segment of the model space station.

Planning – Crew assignments and responsibilities for mission.

My crew color (or team name) is _______________ and our mission is to complete the ___________

Mission Controllers - On pool deck

___________________ is “Flight” Director – follows plan and gives directions to the “CapCom”

___________________ is “CapCom” (Capsule Communicator) – listens to “Flight” and uses hand signals for communication with the “PayO” and “M.S.”

Astronauts - In pool

____________________ is “Commander” – directs construction activities


____________________ is  “PayO” (Payload Officer) – gets and tracks parts


____________________ is “M.S. 1” (Mission Specialist 1) – helps assemble parts


____________________ is “M.S. 2” (Mission Specialist 2) – helps assemble parts

____________________ is “M.S. 3” (Mission Specialist 3) – helps assemble parts

* (optional assignment)____________________ is Ground Support – assists as needed

Crew Assignment Lottery Slips

Mission Controllers - On pool deck

___________________ is “Flight” Director – follows plan and gives directions to the “CapCom”

Mission Controllers - On pool deck

___________________ is “CapCom” (Capsule Communicator) – listens to “Flight” and uses hand signals for communication with the “PayO” and “M.S.”

Astronauts - In pool


____________________ is “Commander” – directs construction activities

Astronauts - In pool


____________________ is  “PayO” (Payload Officer) – gets and tracks parts

Astronauts - In pool


____________________ is “M.S. 1” (Mission Specialist 1) – helps assemble parts

Astronauts - In pool


____________________ is “M.S. 2” (Mission Specialist 2) – helps assemble parts

Astronauts - In pool
____________________ is “M.S. 3” (Mission Specialist 3) – helps assemble parts

* (optional assignment)____________________ is Ground Support – assists as needed

 Program Name: Technology           
  Mission # _____    Simulation Date _______________

         



              (Grade level) 
      (Class period)
     

    (of simulation)
Class mission duties

	Section
	Port Truss/Team

	“Flight”
	

	“CapCom”
	

	“Commander”
	

	“PayO”
	

	“M.S. 1”
	

	“M.S. 2”
	

	“M.S. 3”
	

	Ground Support
	


	Section
	Command Module/Team

	“Flight”
	

	“CapCom”
	

	“Commander”
	

	“PayO”
	

	“M.S. 1”
	

	“M.S. 2”
	

	“M.S. 3”
	

	Ground Support
	


	Section
	Starboard Truss/Team

	“Flight”
	

	“CapCom”
	

	“Commander”
	

	“PayO”
	

	“M.S. 1”
	

	“M.S. 2”
	

	“M.S. 3”
	

	Ground Support
	


Communications – hand signals to be used during construction.
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http://webrevolutionary.com/price/img-large/vintage-giant-tinkertoy-tinker-toys-in-original-box_250763071793.jpg
	Part name
	Sketch of part
	Hand signal
	Color of strut
	Length of strut
	Hand signal

	8 point

connector
	
	
	Orange strut
	
	

	4 point connector
	
	
	Yellow strut
	
	

	Large wheel
	
	
	Blue strut
	
	

	Black spacer
	
	
	Red strut
	
	

	Splice connector
	
	
	Green strut
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Communications – hand signals to be used during construction.

 http://www.totallyfreeimages.com
	Assembly operation
	Sketch of hand signal
	Motion of hands

	Connect part(s)
	
	

	Separate part(s)
	
	

	Rotate part(s)
	
	

	Angle of part(s)
	
	

	*Create one new hand signal for the construction process
	
	


* No, stop, wait, go, who, where
Suiting/gear –  
Ladies – one piece suit, Gentlemen – trunks



* Participation in pool is not required for class credit


Safety procedures –



1. ___________________ and follow all ____________________________.



2. Follow all ____________________ and __________________ rules.



3. Student safety is ________________ before all other considerations.


Decontamination process – 

1. _______________ all parts in fresh water after activity.

2. Shower and return towels to ________________________.

3. Put wet clothes in ____________  ______ and go to ___________________.
Pre-mission (before) - Anticipated obstacles or problems during activity –

1.


2.


3.


4.
Post-mission (after) - actual problems and difficulties encountered during activity –


1.



2.



3.

4.


Sketch of completed truss segments of the space station

Port Truss Segment

Command Module Segment

Starboard Truss Segment
ISS Nations

A_____________________ Space Agency

J__________________________ Space Agency

B_____________________ Space Agency

N____________________ A_____ & S_____________

B_____________________ Space Agency

 
A__________________________

B_____________________ National Space Center
N_________________________ Space Agency

C_____________________ Space Agency

N_________________________ Space Agency
D_____________________ Space Agency

R_________________________ Space Agency
F_____________________ Space Agency

S_________________________ Space Agency
G_____________________ Space Agency

S_________________________ Space Agency
I______________________ Space Agency
I will be representing ______________________________

Draw the flag for your country in the box below.

[image: image10.jpg]




[image: image11.jpg]ISS020E037378




http://www.murdoconline.net/wordpress/wp-content/uploads/2009/08/sts-128-spacewalk.jpg
Procedure checklist for Space Simulation Activity
_____
Each group will divide into teams of 6-8 and complete the “planning” section of the “Rocketry – Simulation Activities” by choosing crew assignments and responsibilities for each team member.

_____ Each team member needs to complete and review the “communications,” “suiting/gear,” “safety procedures,” “decontamination process,” and “before - anticipated obstacles or problems” sections of “Rocketry – Simulation Activities”

_____ Materials and set-up for simulation – parts, “Rocketry – Simulation Activities Plans,” chairs for Flight Directors and CapComs, …
_____ The “safety procedures,” and “decontamination process” sections of the “Rocketry – Simulations” sheet will be reviewed during the beginning of each simulation at the pool.

_____ Following the activity, the “after - actual problems and difficulties encountered,” and “sketch of completed truss segments of the space station” sections of the “Rocketry – Simulation Activities” sheet must be completed.
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     http://dx12.jsc.nasa.gov


    http://upload.wikimedia.org

               http://www.oceanears.com/nbllogo.gif
What is Neutral Buoyancy?

Neutral buoyancy is the term used to describe something that has an equal tendency to float as it does sink. Articles that are configured to be neutrally buoyant (which is accomplished with a combination of weights and flotation devices) seem to "hover" under water and large, neutrally buoyant items can be easily manipulated much like in orbit. However, there are two important differences. First, a suited astronaut in the NBL is not truly weightless; while it is true the suit/astronaut combination is neutrally buoyant, the astronauts feel their weight while in the suit (they are lying or standing in the suit depending on its orientation; that is one reason why suit fit is so critical). Second, water drag acts to hinder motion; this makes some things easier to do in the NBL than on orbit and some things more difficult. Both effects are unlike the conditions of space and must be recognized during EVA training. However, even with these limitations, neutral buoyancy is currently the best available method for EVA training. http://dx12.jsc.nasa.gov/about/whatIsNB.shtml
Sonny Carter Training Facility - Neutral Buoyancy Laboratory, Johnson Space Center, Houston, TX



http://en.wikipedia.org/wiki/File:NASA_Neutral_Buoyancy_Laboratory_Panorama.jpg
NBL Size The NBL was sized to perform two activities simultaneously; each uses mockups sufficiently large to produce meaningful training content and duration. It is 202 ft in length, 102 ft in width, and 40 ft in depth (20 ft above ground level and 20 ft below) and holds 6.2 million gallons of water. Even at this size, the International Space Station, at 350 ft x 240 ft when complete, will not fit inside the NBL. http://dx12.jsc.nasa.gov/about/index.shtml
Here is a (partial) listing of topics and connections to the activity above.

Key Concepts/Objectives:


S – 
Physical – buoyancy, microgravity, temperature, laws of motion
Biological – physiology of flight (vestibular, circulatory, muscular and skeletal systems)
Chemical – blood gasses

T – 
Technological systems – to experience and use an electronic based rocketry simulation


Impacts of technology – to experience a simulated space environment

E – 
Analyze plans for construction


Apply concepts of truss design


M – 
Geometry – shapes (for truss assembly)


Geometry – angles (for truss assembly)



Estimation – measurement (of truss parts)



Ratios – calculate the strength to weight ratios (of truss materials) 




* Can be compared between Earth gravity (1g) and Microgravity (0g)

Tech Literacy – Apply non-verbal and verbal communications skills (for construction process)

Use descriptive terminology (to identify parts, and during the assembly process)


To use non-verbal forms of communication


To translate between verbal and non-verbal forms of communication

Science, Technology & Society –


Geography – 


International partnerships and policy –


Cultural differences, influences and potential benefits –


Global/Environmental awareness –


Politics and Science –


Social impacts of technology –


