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On July 18, 2018, our weather balloon was launched from the Greenwood Furnace 
State Park (located near State College, PA). The actual flight path could be seen 
from the series of GPS coordinates transmitted by the APRS device embedded into 
the CubeSat prototype. Unfortunately, we stopped receiving the signal from the 
APRS transmitter when the device reached an altitude of 82,037 feet (at the black 
dot in figure), likely due to the insufficient thermal insulation when exposed to the 
cold temperature (some -40 °C) at that altitude. Our prototype landed north of 
Sacramento, PA, with the estimated total flight duration of 2 hours and 53 minutes. 
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A view from the weather balloon at 48,690 ft (14.841km).  

Work from Previous Semesters: Structural Prototyping and 
Autonomous Deployment of Solar Panels 

Regulatory Issues 
To use the APRS communication methods, the team members obtained their amateur 
radio license, issued by the Federal Communication Commission (FCC). To ensure 
that the balloon would not fly over restricted air spaces or land on populated areas, a 
number of flight simulations before the team made a go-decision on the flight. Prior 
to the launch, we would file the Notice to Airmen (NOTAM) with the Federal 
Aviation Administration (FAA).  

Multiple versions of structural prototypes were 
designed and fabricated at Penn State 
Abington, using such techniques as 3D 
printing, CNC milling, and waterjet cutting. 
(CAD Image credit: Kevin Burns) 
	

The objective of this undergraduate project is to design and fabricate a prototype of 
CubeSat and to conduct a high-altitude experiment using weather balloon. Of 
primary interest is applications of low-cost technologies that could be employed also 
in space missions in low-Earth orbit. With this goal in mind, our summer 
undergraduate project made use of Arduino for thermal measurements and APRS 
(Automatic Packet Reporting System) for GPS tracking.  

Prior to the flight test, the accuracy of thermal 
measurement was verified by subjecting our 
prototype to a variety of thermal conditions using 
incubator (40 °C), refrigerator (4 °C) and freezer 
(-74 °C). 
	

One of the prototypes we 
developed has a pair of solar 
panels which are deployed 
autonomously based on the 
environmental conditions 
detected by the sensor. 
	


