NASA Science Simulations

http://www.grc.nasa.gov/WWW/K-12/InteractProgs/index.htm
RocketModeler II was developed at the NASA Glenn Research Center in an effort to foster hands-on, inquiry-based learning in science and math. RocketModeler is a simulator that models the design and flight of a model rocket. The program works in two modes: Design Mode or Flight Mode. In the Design Mode, you can change design variables including the size of the rocket body, the fins, and the nose cone. You can also select different materials for each component. You can select from a variety of standard solid rocket engines. The program computes the center of gravity and pressure for your rocket and determines the stability. When you have a design that you like, you can switch to the Flight Mode (shown below), where you can launch your rocket and observe its flight trajectory. You can pause at any time to record data and then continue the flight through parachute deploy and recovery. This program has recently (Oct 8, 2004) been upgraded to support stomp rockets, bottle rockets, and ballistic shells in addition to solid model rockets. It also supports both English and metric units.
KiteModeler was developed in an effort to foster hands-on, inquiry-based learning in science and math. KiteModeler is a simulator that models the design, trimming, and flight of a kite. The program works in three modes: Design Mode, Trim Mode, or Flight Mode. In the Design Mode (shown below), you pick from five basic types of kite designs. You can then change design variables including the length and width of various sections of the kite. You can also select different materials for each component. When you have a design that you like, you switch to the Trim Mode where you set the length of the bridle string and tail and the location of the knot attaching the bridle to the control line. Based on your inputs, the program computes the center of gravity and pressure, the magnitude of the aerodynamic forces and the weight, and determines the stability of your kite. With a stable kite design, you are ready for Flight Mode. In Flight Mode you set the wind speed and the length of control line. The program then computes the sag of the line caused by the weight of the string and the height and distance that your kite would fly. Using all three modes, you can investigate how a kite flies, and the factors that affect its performance. 
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NATIONAL MATH and SCIENCE STANDARDS 
RocketModeler, KiteModeler, the Atmosphere Applet and the GasLab meet many of the National Mathematics and Science Standards. 

National Mathematics Standards: Mathematics as Problem Solving, Mathematics as Reasoning, Mathematical Connections, Algebra, Functions, Geometry from an Algebraic Perspective, Trigonometry, Discrete Mathematics, Conceptual Underpinnings of Calculus, Mathematical Structure. 
National Science Standards: Science as Inquiry, Physical Science, Life Science, Science and Technology, Science in Personal and Social Perspectives.

RocketModeler II was developed at the NASA Glenn Research Center in an effort to foster hands-on, inquiry-based learning in science and math. RocketModeler is a simulator that models the design and flight of a model rocket. The program works in two modes: Design Mode or Flight Mode. In the Design Mode, you can change design variables including the size of the rocket body, the fins, and the nose cone. You can also select different materials for each component. You can select from a variety of standard solid rocket engines. The program computes the center of gravity and pressure for your rocket and determines the stability. When you have a design that you like, you can switch to the Flight Mode (shown below), where you can launch your rocket and observe its flight trajectory. You can pause at any time to record data and then continue the flight through parachute deploy and recovery. This program has recently (Oct 8, 2004) been upgraded to support stomp rockets, bottle rockets, and ballistic shells in addition to solid model rockets. It also supports both English and metric units. 
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DOWNLOAD YOUR OWN COPY:
Here is the procedure to download your own copy of RocketModeler:

1. The downloaded file is in .ZIP format which you must store on your hard drive when prompted by your browser. 

2. Click Here to download a copy of Version 2.1f, RocketModler II Applet 

3. Click Here to download a copy of Version 1.2, RocketModler Applet 

4. Go to the directory where you have stored "RocketModeler.zip" and open the program "WinZip". 

5. "Extract" all the files. If you skip this step, you will only see a grey box when you attempt to run RocketModeler. 

6. Click on rocket.html to launch your browser and load the driver program. 

KiteModeler was developed in an effort to foster hands-on, inquiry-based learning in science and math. KiteModeler is a simulator that models the design, trimming, and flight of a kite. The program works in three modes: Design Mode, Trim Mode, or Flight Mode. In the Design Mode (shown below), you pick from five basic types of kite designs. You can then change design variables including the length and width of various sections of the kite. You can also select different materials for each component. When you have a design that you like, you switch to the Trim Mode where you set the length of the bridle string and tail and the location of the knot attaching the bridle to the control line. Based on your inputs, the program computes the center of gravity and pressure, the magnitude of the aerodynamic forces and the weight, and determines the stability of your kite. With a stable kite design, you are ready for Flight Mode. In Flight Mode you set the wind speed and the length of control line. The program then computes the sag of the line caused by the weight of the string and the height and distance that your kite would fly. Using all three modes, you can investigate how a kite flies, and the factors that affect its performance. 
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DOWNLOAD YOUR OWN COPY:
Here is the procedure to download your own copy of KiteModeler:

1. The downloaded file is in .ZIP format which you must store on your hard drive when prompted by your browser. 

2. Click Here to download a copy of Version 1.1, KiteModler Applet 

3. Go to the directory where you have stored "KiteModeler.zip" and open the program "WinZip". 

4. "Extract" all the files. If you skip this step, you will only see a grey box when you attempt to run KiteModeler. 

5. Click on Kite.html to launch your browser and load the driver program. 

6. If you desire the full tutorial on the program operation, click on KiteModeler.html. 

Atmosphere Applet: This program lets you study how the properties of the atmosphere change with altitude. You can study the atmosphere of either the Earth or Mars. The equations used in this program are taken from the ICAO standard day model for the Earth and from some curve fits of the Martian atmosphere gathered by the Global Surveyor spacecraft. Using the airplane graphic you can select an altitude, or you can type an altitude into the input box. 

The program instantly outputs a selected property and displays the local temperature and pressure on gages. You can output the temperature, pressure, density, local speed of sound, Mach number for specified velocity, or the ratio of aircraft lift to the lift on Earth at sea level. Input and output can be given in either Enlish or metric units. 
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