Executive Course Workbook

See www.eyassat.com for the latest updates to the manual and workbook.  

Structural Subsystem

Structures Demo (Optional)

What was your predicted natural frequency and how did you determine it?

How do the results from the sine sweep and random vibration tests compare to the predicted value?

If you consider the calculation as the “right answer,” what percentage of error is there in both of the tests?

Discuss each of the test types briefly to include the benefits and shortcomings of each test.

What are some potential sources of error for the tests and/or calculations?

Electrical Power Subsystem

EyasSAT Battery Pack Acceptance Tests

Battery Pack Inspection:  Pass/Fail (circle one)

	Battery Pack Functional Test
	Measured
	Expected

	Initial Battery Voltage
	
	9-10 VDC



Battery Pack Characterization:

	Minutes under charge
	Battery Voltage
	Battery Current

	0
	
	

	1
	
	

	2
	
	

	3
	
	

	4
	
	

	5
	
	



Can you draw any conclusions about the condition of the battery from this test?  Discuss with your team.

EyasSAT Solar Array Acceptance Tests

Solar Array Inspection:  Pass/Fail

	Solar Array Functional Test
	Measured
	Expected

	Thermistor resistance 
	
	~10 k(

	Solar panel one (S1) voltage 
	
	1-10 VDC

	Solar panel two (S2) voltage 
	
	1-10 VDC



Recalling that the resistance changes with temperature, discuss any differences with your team.  Discuss any differences in solar array voltage. 

EyasSAT EPS Module Acceptance Tests

EPS Module Inspection:  Pass/Fail

	Hardware #
	Software #
	Serial #

	EYASSAT_EPS_______
	
	


	EPS Module Functional Test
	Measured
	Expected

	5 VCC test point voltage
	
	4.9-5 VDC

	3.3 VCC test point voltage
	
	3.2-3.3 VDC

	5 VCC bus voltage
	
	4.9-5 VDC

	3.3 VCC bus voltage
	
	3.2-3.3 VDC


Discuss any differences with your team.

COM Option 2 users only, consult instructor or X-CTU application:

	COM port for EyasSAT Data Interface
	

	COM port for EyasSAT RF GSE (Digi Module)
	


EPS Module Software Functional Test:  Pass/Fail

Electrical Power Subsystem Integration and Test

	Angle
	BV (V)
	BI (mA)
	SV1 (V)
	SI1 (mA)
	SV2 (V)
	SI2 (mA)

	45 deg 
	
	
	
	
	
	

	Normal to S1
	
	
	
	
	
	

	Normal to S2
	
	
	
	
	
	

	Lamp off
	
	
	
	
	
	



Turn to the last page of this workbook and record your power data for this section (with the lamp off) and calculate the power demand of the EyasSAT EPS Module itself.  We will be watching the power load on the EPS as we add more subsystems.

Data Handling Subsystem


EyasSAT IHU Module Acceptance Tests

IHU Module Inspection:  Pass/Fail

	Hardware #
	Software #
	Serial #

	EYASSAT_IHU________
	
	



IHU Module Functional Test: Pass/Fail

IHU Module Software Functional Test: Pass/Fail

EyasSAT IHU Module Integration and Test

IHU Module and EPS Integrated Functional Test: Pass/Fail

Turn to the last page of this workbook and record your power data for this section and calculate the power demand of the IHU module on the EPS.  Note that you must subtract the EPS power demand from the new total power demand to get the IHU power demand.

Communications Subsystem


EyasSAT Comm Module Acceptance Tests

Comm Module Inspection:  Pass/Fail

	Hardware #
	Firmware #
	Serial #

	EYASSAT_COMM_______
	
	



Out of the 100 or so packets transmitted, how many were “good” and “bad?”  Calculate % error. What are possible causes for lost packets?

Comm Module Functional Test:  Pass/Fail

EyasSAT Comm Module Integration and Test

Comm, IHU, and EPS Integrated Functional Test: Pass/Fail

Turn to the last page of this workbook and record the comm power.

Attitude Determination and Control Subsystem


EyasSAT ADCS Hardware Acceptance Tests

Torque Rod Inspection:  Pass/Fail

Sun Sensor Inspection:  Pass/Fail

Yaw Attitude Sensor Inspection:  Pass/Fail

EyasSAT ADCS Module Inspection

ADCS Module Inspection:  Pass/Fail

	Hardware #
	Software #
	Serial #

	EYASSAT_ADCS______
	
	



ADCS Module Functional Test:  Pass/Fail

ADCS Module Software Test:  Pass/Fail

EyasSAT ADCS Module Integration and Test

ADCS, Comm, IHU, and EPS Integrated Functional Test: Pass/Fail

Turn to the last page of this workbook and record your power data for this section and calculate the power demand of the ADCS module and wheel on the EPS.

Thermal Subsystem & Structural Integration


EyasSAT Full Functional Integrated Test

Power Up Test:  Pass/Fail

Sun Sensor Integrated Functional Test:  Pass/Fail

Yaw Attitude Sensor Integrated Functional Test:  Pass/Fail

	Sun sensor Illumination
	Top (counts)
	Bottom (counts)

	None
	
	

	Ambient
	
	

	Full
	
	


	Yaw Sensor
	Illumination
	Counts

	1
	None
	

	
	Ambient
	

	
	Full
	

	2
	None
	

	
	Ambient
	

	
	Full
	

	3
	None
	

	
	Ambient
	

	
	Full
	

	4
	None
	

	
	Ambient
	

	
	Full
	


ADCS Test in the Freefall Environment:  Pass/Fail

Closed Loop Attitude Control Demo:  Pass/Fail

Power Budget Table (filled in after each subsystem is tested)

The power calculation is simply the battery voltage times the battery current for that measurement—your result will be in milli-watts.  The module/device power is calculated from the difference of the present value from the previous value—in other words, you want to know how much that unit uses individually.  Do not add in the wheel or the torque rod power draw into the total—these devices are usually duty-cycled at a very low usage rate.  The comm transmit power is also included for reference and operates at a very low duty cycle.

	Module
	BV 
(VDC)
	BI 
(mA)
(ignore - sign) 
	Power (BIxBV)
(mW)
	Module/Device Power (mW)
(present – last)
	(%)
	Expected (mW @ 10 VDC)

	EPS 
	
	
	
	
	250-300

	IHU
	
	
	
	
	
	350-400

	Comm
	
	
	
	
	
	350-400

	ADCS
	
	
	
	
	
	650-700

	Wheel
	
	
	
	
	-
	~1100

	Torque rod 
	
	
	
	
	-
	~1400

	Structure
	-
	-
	0
	0
	0%
	0

	Thermal
	-
	-
	0
	0
	0%
	0

	TOTAL
	-
	-
	-
	
	100%
	1.6-2.0 W


