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A new calculator for sizing black powder ejection charges
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the cavity at the ambient pressure and the hot ejection gases. From this, the mass of black powder
needed to produce sufficient ejection gases for a desired pressure rise may be backed out.
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Surface Inclination, Details, and Environment Data (LOPSIDED), and the Planetary
Observation System (POS). LOPSIDED is a planetary lander that houses the POS, which is
used to deliver data in the form of images captured from LOPSIDED's landing site.
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Functional Block Diagrams

Launch Vehicle Payload
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Support Section: allows the payload to tilt using two
gyroscopic metal rings. Its neutral orientation is held
using two sets of locking solenoids. They release to
allow for leveling up to 23 degrees.

Nose Cone

Payload Bay

Four Fisheye Camera Modules: For post-level
Imaging.

FM Transmitter: For transmitting images using
Slow-Scan Television (SSTV).

Orientation Sensor: For initiating leveling and
Image capture, and to record leveling angles

12V Battey: for powering payload electronics
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StratoLogger CF:. Detects apogee to release i
LOPSIDED-POS inside the payload bay. o
ARRD Housing: Holds ARRD which detaches
LOPSIDED-POS from main parachute chord.

R4-EM Rotary Latch: holds onto LOPSIDED-POS

during ascent and is actuated by an Arduino Nano.

The team conducted test flights on February 20th and March 27th, 2021 and a final flight
on April 10th, 2021. During the Payload Demonstration Flight, LOPSIDED was
successfully jettisoned from the launch vehicle. On the final flight, LOPSIDED successfully
captured images using the POS after landing. The highest altitude the Launch Vehicle
reached was 3,084 ft. The Launch Vehicle's recovery system performed nominally.




