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Abstract:

The CricketSat wireless temperature sensor was originally designed (2001) to instruct students in methods of space hardware development and has been since incorporated as part of NASA’s Space Grant "Crawl, Walk, Run, Fly" student satellite program. The CricketSat has the benefits of low cost (~$10) and real-time data transmission.  Its disadvantage, however, is that it is a single-sensor design which is not intended for operation in the low temperatures experienced in the upper atmosphere.

This paper details the development of new CricketSat designs and education programs at the University of Vermont (UVM). UVM first explored the use of this sensor in Summer 2002 after its introduction at NASA’s Starting Student Space Programs workshop. Since this time, the author has improved the hardware design to (1) ensure the likelihood of successful build by those inexperienced with circuit fabrication and, more importantly, to (2) enable the design to be utilized for one or more sensors (e.g., pressure, humidity, light in addition to temperature).  

During the Summers of 2003 and 2004, one-week programs sponsored by NSF funded EPSCoR, were held at UVM in which high school students built and launched balloon-borne atmospheric measurement systems.  Classroom instruction included an introduction to the atmosphere and operation of the CricketSat sensors.  Hands-on activities involved the assembly, soldering, calibration, and flight of these sensors.  Students, organized as a team, collected data and analyzed the results.  Their results verified atmospheric temperature and pressure profiles to an altitude of 10 km.  As a result of these successful programs, the CricketSat was chosen in Spring 2004 as a project platform for UVM’s freshman design course for electrical and mechanical students (instructed by the co-author).  In this course, students first fabricate, test and calibrate the basic wireless temperature sensor.  Then, working in teams, students adapt this sensor for an application of their own choosing.  The project requires electrical modification of the circuit and mechanical design requisite of the application.  Student projects have included a wireless wind-chill instrument, a wireless synthesizer and a wireless alarm system.

UVM’s CricketSat activities have enabled collaborative meteorological studies with the University of Alaska and the Medgar Evers College (MEC) of New York City.  These activities have established new system requirements and provided flight support for UVM sensors.  As such, new CricketSat designs have enabled atmospheric measurements to an altitude of 25 km and range of 80 km.  The CricketSat payload provided beneficial continuous-time flight results not typical with university sponsored BalloonSat flights.  Our results show the potential for CricketSat to provide reliable upper atmospheric measurements.  As such, this design may enable community-based, meteorological measurements at a much finer spatial resolution than those currently available using the current network of National Weather Service radiosonde stations.  In addition to illustrating the effectiveness of the CricketSat platform for a variety of educational uses, it is hoped that this paper will serve as a reference for those interested in adapting this design for their own applications.
