
Solar Charging System

MegaSat Sensor Board, GPS
Logger Shield, and Current Sensor

Solar Array Data (0 – 3.5 min)

MegaSat Sensor Data (0 – 3.5 min)

Thermal Vacuum Test (LSU)
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April 8th: Total Eclipse (Palestine, TX)

Solar Array Configuration
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SUMMARY
● Development of a helium balloon satellite
● Measure and collect weather conditions data
● Measure solar energy using photovoltaic

detectors (solar panels)
● Test and verify payload under simulated flight

conditions
● Launch satellite to 100,000 feet on a helium

balloon
● Use data collected to develop a solar charger for

future flights

HOUSING DESIGN

SOFTWARE AND OUTPUT

Mechanical:
● 9.6 in x 4 in x 0.75 in Trapezoidal Walls
● 454 g Total Weight
● ¾” Polystyrene Foam
● Vehicle Interface System
Electrical:
● 9V DC Battery
● 4 (1.2 W) Panel Solar Array
● Arduino Mega 2560 Controller
● MegaSat Custom Sensor Board
● Adafruit GPS Shield with SD card

SPECIFICATIONS

This project is sponsored by the Louisiana Space Grant
Consortium (LaSPACE) through the Louisiana
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program. LaSPACE is funded by the National
Aeronautics and Space Administration (NASA)
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ELECTRICAL SYSTEMTESTING AND RESULTS

May 15th: LaACES Flight #71 (Ragley, LA)

Time
[CDT]

Altitude
[m]

Shunt
Voltage [mV]

Current
[mA]

Bus
Voltage [V]

Power
[mW]

10:58:15 20.6 7.24 72.4 1 72
10:58:45 64.7 46.34 463.5 0.98 458
10:59:15 156 46.55 465.7 0.98 456
10:59:45 270.4 42.77 427.7 0.98 420
11:00:15 387.8 45.29 452.9 0.98 446
11:00:45 481.5 45.44 454.4 0.98 446
11:01:15 571.1 44.66 447.3 0.98 440
11:01:45 734.3 45.04 450.2 0.98 442

Time
[CDT]

Altitude
[m]

Pressure
NA [psi]

Pressure
HG [psi]

Temp
EXT [C]

Temp
INT [C]

Humidity
[%]

10:58:15 20.60 14.57 0.18 45.82 46.20 25.33
10:58:45 64.70 14.36 0.18 39.81 45.60 25.53
10:59:15 156.00 14.07 0.18 33.60 45.00 33.25
10:59:45 270.40 13.76 0.18 31.16 44.20 23.86
11:00:15 387.80 13.49 0.18 31.72 43.60 26.5
11:00:45 481.50 13.19 0.18 29.84 43.20 27.29
11:01:15 571.10 12.91 0.18 28.90 42.00 18.09
11:01:45 734.30 12.65 0.18 30.41 41.80 24.35

Calibration Equations Applied to Program

System Concept

Current Sensing

Solar array

Academic High Altitude Conference - 2024

Ascending:
Alt = 1153.2 * time
vasc,avg=1153 ft/min
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Flight LaACES #71 Altitude vs Time (Iridium)

Ascending Descending Linear (Ascending)

Descending:
vdes,avg= 2318 ft/min
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Flight LaACES #71 Solar Energy

Power [mW] Ascending Descending 3 per. Mov. Avg. (Power [mW])

Solar Charging Capacity ≈ 900 mWh ≈ 900 mAh (with 1 V bus volt)
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Flight LaACES #71 Pressure

Pressure [psi] Ascending Descending

0.31 psi
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Flight LaACES #71 External Temperature

Ext Temp [C] Ascending Descending

-33.3 °C
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Flight LaACES #71 Internal Temperature

Internal Temp [C] Ascending Descending

-33.6 °C


