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Document Purpose

This document is intended to describe required typical operational scenarios and standards. 

Mission and Systems Overview

The Air Force Research Laboratory’s (AFRL’s) “TechSat-21” program was developed to investigate the practicality of using small, distributed spacecraft systems, to perform the missions of larger, single platforms.  The University Nanosatellite Program (UNP) is a subset of this program.  The purpose of the UNP is to fund universities to help explore and implement the technologies of small satellites; 10 schools, including Virginia Tech, are receiving funding for this program.

At the time that funding was awarded, Virginia Tech had proposed a single satellite investigation, which is called the Virginia Tech Ionospheric Scintillation Measurement Mission, or VT-ISMM.  More commonly known as HokieSat, the design was quickly integrated into a team with Utah State University and the University of Washington due to complimentary scientific interests.  HokieSat, USUSat, and Dawgstar thus formed the Ionospheric Observation Nanosatellite Formation, ION-F.  The primary ION-F missions include several methods of measuring local ionospheric properties, formation flying, distributed flight and ground control, related technology demonstrations, and high student involvement.  HokieSat’s mission refines these goals even further.

The ION-F formation flying mission is tied closely to NASA-Goddard Space Flight Center (GSFC). Many formation flying algorithms have been developed at GSFC, but have not yet been flown.  Earth Observer 1 (EO-1) will be the first satellite to implement these algorithms as it flies with Landsat 7.  As ION-F has three satellites each with differing propulsive capabilities, it will be able to demonstrate more involved formation flying routines.

On a slightly more global scale, the ION-F team is paired with another UNP funded project, 3-Corner Sat (3CS).  3CS is composed of satellites from Arizona State University, New Mexico State, and University of Colorado at Boulder.  The two satellite stacks will be launched together from the Space Shuttle off AFRL’s Multi-Satellite Deployment System (MSDS).  The MSDS is under concurrent development with the university nanosatellites, and serves to support the TechSat-21 program.

As with the missions described previously, the HokieSat systems must be considered from several scales.  When integrated into the Shuttle, the payload system includes not only the ION-F stack, but also the MSDS and the 3CS stack.  Perhaps the dominant level in design and testing is the ION-F stack alone; HokieSat is the lowest of the three satellites in the stack, interfacing between Dawgstar and the MSDS.  Finally, the single satellite design of HokieSat is most central, and is the focus of this document.  However, it should be considered that many HokieSat subsystems are common or complimentary to the rest of ION-F, and as such the stack level system feeds back into the single satellite design.

Typical Scenarios

1.1 Typical Orbits

1.1.1 Eclipse Duration and Frequency

1.1.2 Power Profiles

1.1.3 Thermal Profiles

1.1.4 Pass Duration and Frequency

1.2 Pre-Flight Operations

A battery top off is required prior to flight.  This top off will be performed at ___, and will use the wiring scheme shown in Figure.

1.3 Deployment

HokieSat will be deployed from the payload bay of the Shuttle from the AFRL’s MSDS plate and GSFC’s SHELS platform.  HokieSat is the bottom satellite of the ION-F stack, and will be attached to the MSDS by a Starsys Separation System.    The MSDS will separate from the SHELS platform (Figure). After release from the shuttle, the MSDS will issue a command which will release the power inhibits on the ION-F stack, providing power to the electrical subsystems.  When the Shuttle is safely on the ground, the individual nanosat stacks will be released from the MSDS. The combined stack will then de-tumble using the permanent magnetic control system on the USUSat and roughly align the stack along the velocity axis.  Each spacecraft will establish communications with the ground for initial system checkout, and then separate using the Lightband system when over a ground station for monitoring purposes.
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2. MSDS Deployment from
Shuttle Orbiter

3. Nanosat Deployment from MSDS





1.4 Initialization

1.5 Re-Initialization

1.6 End of Life

1.7 Formation Flying

1.8 Science Data Collection
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