U.S. NAVAL ACADEMY

AEROSPACE ENGINEERING DEPARTMENT

21 August 2007

From:
CDR Bob Bruninga USN(ret) and Julie Thienel, Ph.D.

To:
EA467

Subj:
COURSE POLICY: EA467 SPACE SYSTEMS LABORATORY

Ref:
(a)   ACDEANINST 1531.58 (Administration of Academic Programs)

(b) USNA Report Writing Guide at http://intranet.usna.edu/AeroDept/report_writing_giude/index.html

(c) ACDEANINST 1531.64A (Academic Accountability)

Encl:
(1)  EA467 Course Objectives and Syllabus

1.  General:  This course policy is provided in accordance with reference (a).  Additional instructions are applicable to class routine, examinations, graded work, accountability and section leader responsibilities.  The course objectives and syllabus are contained at enclosure (1).  If there are any questions regarding this course policy it is the student’s responsibility to get clarification. 

2.  Grading:  The instructor retains the prerogative to grade as appropriate, but a basic weighting and scale is provided below:

     a. Weighting of grades:



Item

         
        

              Points

%



Laboratories (6@125 each)


750

75



Projects
(2 @ 100 each)


 
200

20



Homework/Class Participation


50

5

     b.  Grading scale:



Grade





%


   A





90-100



   B





80-90



   C





70-80



   D





60-70



   F





0-59

3.  Course Work:


a.  General: You are encouraged to collaborate with fellow students on labs, pre-laboratory exercises, projects and homework as well as use any and all references to fine tune your answers, but the final product must be your own work.  You are forbidden to copy information from another student or a reference.  You are forbidden to use references without properly citing the same.  You must state the degree to which you have received help from another student.

     b.  Laboratory:  This is a laboratory course with a detour into design with some computer programs. You will be exposed to practical “hands-on” labs as well as simulations.  In all cases, you will be asked to describe your observations in lab report or short answer format.  

· The format for each lab will be provided and is based on reference (b).  Professionalism and neatness count.  A summary of report writing items emphasized in EA467 will be provided.  

· You must use a word processor for all lab reports.  Equations must be created using an equation editor.  

· Figures and tables must be referred to in the text, have figure numbers, figure titles and axis labels and be neat and readable.  These can be in the body of the report or provided in appendices.

· You should place large volumes of experimental data in an appendix while using tables, charts and plots to summarize the data in the results section of your report.  

· Some laboratories will have a pre-laboratory exercise due prior to the start of the actual lab.  Consider them your ticket to be allowed to conduct the lab itself.  


c.  Projects:  There will be two projects associated with work in EZNEC and the STK.  These are design projects and are a precursor to design work done in Spacecraft Design (EA470).  The design project requirements will be provided when appropriate.  


d.  Homework/Class Participation:  There will be only a few ad hoc homework assignments, but homework must be submitted on green engineering paper.  The only exception is the use of word processor, spreadsheet or other computer application formats such as Matlab or Mathcad.  Class participation is important for the success of a lab course.  It will require some leadership and overt action on your part to complete the labs correctly and in a timely manner.  Looking on while 1-2 students in your lab group consistently do all the work will quickly get the attention of faculty and laboratory staff.

4.  Computers and Calculators:  You will use at least two computer applications.  Everyone in EA467 should have an account with CADIG. 

5.  Absences:  You will be counted absent if you are not present when roll is reported to the instructor.  You are responsible for all material and instruction given during every scheduled class period.  In some cases, it is possible to make up a laboratory exercise if the apparatus has not been stored to make room for the next evolution.   

6.  Late Work:  Projects and lab grades will be reduced by 10% for each day late for no more than four calendar days after which no credit will be given.  Late homework and other submissions will not receive credit.  All work must be submitted to complete the course.  Failure to submit all work will result in a failing grade for the semester.

7.  Section Leader:  The section leader and assistant section leader are shown below and are to carry out their duties in accordance with reference (c):


a.  Section leader: _______________________________
Co: ____ Ph: ___________


b.  Assist. section leader: __________________________
Co: ____ Ph: ___________ 


The section leader shall call the class to attention and report the section.  If the instructor is not present 10 minutes after class start time, contact the secretary in R327 at 3-6400.  Class will not be cancelled.

8.  Extra Instruction:  You are encouraged to get extra instruction (EI).  Please make an appointment via phone or email.  Office hours and contact information is provided below.



CDR Bob Bruninga USN(ret)



Room: R122,  Ph: 293-6417



email:  bruninga@usna.edu



Office hours:  By appointment Mon and Wed, 2-6 periods.



Dr. Julie Thienel



Room: R332A,  Ph: 293-6405



email:  thienel@usna.edu



Office hours:  By appointment Mon and Wed, 5-6 periods.

9.  Comments: 

· If you have special circumstances regarding missing class or not turning in assigned work, I am available to discuss them with you on a case-by-case basis.

· You are only a few months away from becoming commissioned officers.  The professionalism required of officers and engineers is not as disparate as some may think.  I expect your bearing, demeanor, work, observations and evaluations to be that of junior officers as well as engineers in training.  

Bob Bruninga, CDR USN(ret), P.E.

Dr. Julie Thienel

Course Description

EA467 Spacecraft Systems Laboratory (0-4-2). Provides students with the opportunity for laboratory experience and analysis of the major system elements of space systems to include ground control, power, attitude determination and control, communications, propulsion and thermal control.  Constraints imposed by system application, launch vehicles and the space environment are considered with an introduction to the engineering design process including computer simulation.  

Summary Course Objectives

1. Demonstration and interaction with the critical concepts associated with each major spacecraft subsystem (focus on the space segment and ground segment).

2. Provide students hands-on experience with actual and simulated spacecraft sub-system dynamics.

3. Prepare astronautics students for the design class by connecting these sub-system dynamics to reveal system level interactions.

4. This course will introduce spacecraft design, integration, test and operations. 

5. Provide further experience with relevant design and simulation software such as the EZNEC antenna propagation software and Satellite Tool Kit (STK) program.

Table 1.  EA467 Space Systems Laboratory Syllabus Fall Academic Year Ending 2008
	Lab
	Date
	Topic
	Reading/notes
	Work Due

	1
	21 Aug
	Intro. NAVSPASUR planning with STK.  Handout STK projects
	SMAD 1, 2, ANDE Handout
	

	2
	23 Aug
	Orbits/Coverage – ANDE planning with STK
	SMAD 4, 6, STK Tutorial
	Moon at NAVSPASUR 

	3
	28 Aug
	STK Tutorials and ANDE Telemetry capture
	SMAD 5, 7, STK Lab
	ANDE predicts due

	4
	30 Aug
	STK Project work – ANDE
	 STK Tutorials
	

	5
	4 Sep
	Monday Schedule
	 
	

	6
	6 Sep
	Transmission lines
	Pisacane’s notes Ch. 5
	

	7
	11 Sep
	Transmission lines finish, ANDE operations and comms with USCGA
	
	

	8
	13 Sep
	STK Project Presentations
	
	STK Project

	9
	18 Sep
	STK last presentations, Antenna Modeling (EZNEC) lab, NAVSPASUR?
	SMAD 10.4.3-10.4.4, 11.2-11.3, 13.3.1-13.3.2, 13.4, Antenna Lab 
	NAVSPASUR?

	10
	20 Sep
	Antenna lab 1 and ANDE OPS
	
	Xmission Lines

	11
	25 Sep
	Antenna lab 2 and ANDE OPS
	
	

	12
	27 Sep
	Comm systems (TDMA & FDMA) using PCSAT-1 operations
	SMAD 10.4.3-10.4.4, 13.3.3, Receiver Lab
	

	13
	2 Oct
	Receivers/Transmitters Lab 1
	
	Antenna Lab

	14
	4 Oct
	Modulations and systems
	
	

	15
	    9 Oct
	Lab Practicals and ECHO pass/operations
	
	

	16
	11 Oct
	Telemetry Introduction
	 SMAD 11.2-11.3, 13.2-13.3 Telemetry Lab
	Receiver Lab

	17
	16 Oct
	Telemetry Lab Sensors
	 
	

	18
	18 Oct
	Telemetry Lab Imaging
	
	

	19
	23 Oct
	Goddard Field Trip
	
	

	20
	25 Oct
	Thermal Control Systems (TCS) Intro
	SMAD 11.5, TCS Lab
	Telemetry Lab

	21
	30 Oct
	TCS Absorbtivity/Emissivity Lab
	 
	

	22
	1 Nov
	TCS Fluid Loops Lab
	
	

	23
	6 Nov
	Electronic Power Systems (EPS)
	SMAD 11.4, EPS Lab
	

	
	8 Nov
	EPS Lab
	
	TCS Lab

	24
	13 Nov
	EPS Lab Solar Panel Design
	
	

	25
	15 Nov
	Attitude Dynamics / Control Intro
	SMAD 11.1, ADCS Lab 
	

	26
	20 Nov
	ANDE/RAFT Simulated Launch???
	 
	EPS Lab

	
	22 Nov
	Thanksgiving
	
	

	27 
	27 Nov
	ADCS Determination/Estimation
	 
	

	28
	29 Nov
	ADCS Control Lab
	 
	

	29
	4 Dec
	Final LABsat integration/Test
	 
	

	30
	6 Dec
	Final LABsat system operations
	
	ADCS Lab


