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Due: 22 Feb 2008


Orbits Lab Using STK


Follow all instructions in this exercise to familiarize yourself with Satellite Toolkit.  There are several exercises you must complete for submission.

1.  Tutorials:  You will complete two tutorials either during class or during your own time.  The following sequence will take you to the correct tutorials:

a. Open STK and on the html page you click the tab “For New Users” and go to “Getting Started”.  

b. Expand “Quick Start” and “Beyond the Basics”. You should work through most of the exercises in this area.

c. You can find similar exercises under “STK Tutorials” in the same “Getting Started” category.  These are complete scenarios (“Quick Start” and “Beyond the Basics”) that you can be loaded by clicking on the associated html page.  
d. Finally, more advance capabilities may be found under “STK Professional Edition”.

Notes:  Please make liberal use of STK Help.  It will answer most of your questions. Also, please save your work to your own CADIG directory usually found on the N: drive if you want to refer to it again.

2.  Exercises:  Complete the following exercises by performing prescribed actions and answering questions.

a. Insert satellites, describe orbits and calculate accesses:

1) Create a scenario and set the start time to be local noon on of 12 Feb 2008 and end time starting 24 hours later (this will ultimately be 2 weeks later).  Make the sure the epoch time is also local noon on 12 Feb 2008.  Note: STK default time is UTC time.

1) Insert a ground facility at Annapolis Maryland using the STK Database.

2) Insert the satellites listed below as well as ISS

NASA

Name


Designation

Object #

26931 

PCSAT-1 

NO-44

29667 

ANDE 


NO-62



25397

TechSat1b

GO-32


25544

ISS


ZARYA
3) Using “access” and “AER” find out when these spacecraft will be in view from Annapolis during your scenario time.  Predict the passes of PCSAT-1, ANDE and GO-32 for the next two weeks (at an elevation above 10 degrees). 

4) When is the very next time such a pass occurs while your section is meeting during the STK lab?  Provide the local time and duration of the access as well as the initial Azimuth of each access.  Describe the passes as N-S, S-N, W-E or E-W.

5) What is the next eclipse time for PCSAT-1 and when will PCSAT-1 enter full sun next?

6) Using the reports function examine the COE’s for these satellites and record at least one line of data from this report and describe the orbits.

b. In this set of exercises, insert some more satellites with the objective of examining several mission orbits and a few satellite constellations.  For each satellite inserted below, record the COE’s for a representative satellite and describe the orbit.  What is the mission of each satellite? Discuss why you think the orbit is appropriate for the given mission given the COE’s, apparent ground track, orbital altitude and period.

1) Insert several GOES satellites for instance GOES-01, GOES-NEXT and GOES-M.  (By the way, is GOES-01 really geostationary?  What is going on with GOES-01?)  Do the same with UHF Follow-On.  Start with UFO-1.  Is it geostationary?  

2) Find any DirectTV, XM-Radio or DishNet satellites?  What about Sirius?  Are all of these satellites geostationary?

3) Insert DMSP satellites e.g. DMSP_4A-F2 and F3 or 5B-F1 and F2 and TRMM.  Look at the site www.oso.noaa.gov for a description of GOES, DMSP and TRMM satellites and missions.

4) Insert some LANDSAT spacecraft.  Do they have anything in common with the DMSP satellites?  What about SPOT?  Could SPOT be used against the United States?

5) Insert the following constellations (not simultaneously please): GPS and IRIDIUM (maybe half of these…).  Does either of these provide global coverage?  The wrong answer is to say “it looks like global coverage”.  How could you use STK to answer this question?  Try it!    

6) Perform the same task as in 1-5 above for an earth orbiting satellite of your choosing that was launched in the last year.
7) Look at www.celestrak.com to find out about Two-Line Element sets or TLE’s.  Label each term in an example set.  Examine the TLE’s for a Molniya satellite.  Describe this orbit and any peculiarities about Molniya orbits (see Sellers).  Import at least one Molniya TLE into STK and propagate the orbit.  Look at the “Help” menu for ways to import data to STK.   Try to find the name and description of a Molniya satellite on line.

Notes:

1. This lab exercise does not require a formal lab write-up.  Just answer the questions in short answer/essay form for each part.  However, please use a word processor for this write-up.

2. You may find it easier to cut and paste data from STK into a text or Word file for later use in your Lab submission.  Do not print or copy large volumes of STK output for use in this assignment.  There is no extra credit given for mounds of paper.  Please only provide the data needed to answer the questions.

3. You should make a table summarizing the COE’s for each satellite or constellation considered with comments on the type of orbit/mission.

