



PueoSat Week 7 – Attitude Determination & Control Subsystem (ADCS) Lab
The purpose of this lab is to help familiarize you with the ADCS of the EyasSat, as well as show you several of its physical capabilities and how they play into completing some ADCS objectives we discussed last week.  You will complete a series of procedures and measurements with the assistance of your partners and under the guidance of your group leader.  Please get in the habit of not blindly executing a set of listed instructions, but rather interpret both what you’re doing and what you should be learning.
You should all be doing the following two things before each step throughout the lab:
· Ask if you are unsure

· In a rotating fashion, read the instructions out loud

BE EXTREMELY CAREFUL WHENEVER HANDLING ANY COMPONENT OF THE EYASSAT
- Take turns briefly holding the ADCS to observe it in its entirety.  Consider both the block diagram on page 68 as well as Figure 44 on page 75 to identify its main constituents.
- Identify the torque rods on the EyasSat’s bottom harness.  These torque rods are actuators that are used to change the orientation of the spacecraft about its center of gravity by acting against the Earth’s magnetic field. They are suitable for Low Earth Orbit (LEO) applications only.
- Identify the sun sensors on the top of the EyasSat.  These sun sensors are light responsive resistors with the resistance dropping under illumination.  They are usually used as a simple means of indicating whether or not the sun (or earth) is illuminating a particular face of the spacecraft. More expensive sensors can determine a vector to the source of light.
- Identify the yaw sensor on the top of the EyasSat as well.  It is composed of four small solar cells that can precisely determine the location of a bright light source
 EyasSat Torque Rod (X) and EyasSat Torque Rod (Y) Characterization

- Complete steps 4-11. (Double-check that your current limit is set to 0.7 A)

EyasSat Sun Sensor (T) and (B) Functional Test
- Complete steps 14-20. (Your group leader will turn the room lights off/on for you to observe)
EyasSat Yaw Attitude Sensor Functional Test
- Complete steps 24-29. (Your group leader will take care of the room lights again)
EyasSat ADCS Module Software Functional Test
 - Complete steps 38-51. (Be careful in handling the ADCS while varying its orientation.  Based on the telemetry data of the ADCS, draw a three axis coordinate system on a sheet of paper and sketch the EyasSat’s orientation with respect to the three axes, i.e. which way +z is, which way –x is etc.)
EyasSat ADCS, Comm, DH, and EPS Integration
 - Complete steps 53-56. (Use a gentle wiggling motion whenever inserting/removing modules)

EyasSat ADCS, Comm, DH, and EPS Integrated Functional Test
- Connect the EyasSat Data Interface to the UMB port on the EyasSat CDH Module.
- Connect the red jumper to BATT_ENABLE on the EPS subsystem to provide power to the subsystem stack.

- Open the EyasSat Control Panel and go to the Text Only Interface tab.
- Run the “ip1” command on the telemetry line to attach the EPS.  (This is equivalent to clicking the user friendly “Attach EPS” button on the GUI)

- Note down the power being consumed under the EPS tab on the control panel.

- Run the “ia1” command on the telemetry line to attach the ADCS.  (Again you could have used the EyasSat Control Panel “Attach ADCS” button)
- Observe the increase in power once the ADCS is attached.

- Complete steps 68-75.  (Do not touch the reaction wheel while it’s in motion)
- Confirm your previous sketch of the EyasSat’s orientation by using the accelX, Y, and Z values given under the ADCS tab (these are the same values from the telemetry lines).

- Disconnect the EyasSat Data Interface from the UMB port of the EyasSat CDH Module, as well as the red jumper from the BATT_ENABLE 2-pin connector on the EyasSat EPS Module.

- Return all things to the way you found them.
