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The paper deals with the feasibility study of an air-dropped small satellites launcher vehicle. A conceptual design methodology has been defined and then applied to various case-studies, in order to evaluate the main flight, mission and system performances of the unconventional space vehicle (SV) that may be either launched from a supersonic fighter aircraft or from a subsonic cargo aircraft. Space is playing an increasingly important role in the leverage and execution of military, scientific and civil protection missions, which since the last few years have been generating a high request of affordable, continuous, and flexible space access solutions. The SV concept, here presented, is a fast and affordable solution able to access space from any sites of the world in all weather conditions. It is a missile-like solution able to inject in Low Earth Orbits a small payload (mass lower than 200 kilograms), in a few hours, through a low cost mission. The paper begins with a short investigation of the traditional space launch capabilities, which highlights the lack of a dedicated transport solution for the families of Nano and Micro-satellite, for which a high increase in launch demand is expected in the next years. The work proceeds with the analysis of the state of the art of new concepts of unconventional launch solutions. The paper then describes the conceptual design methodology that has been developed and used to accomplish the feasibility study of the SV. This methodology has been translated into a flexible numerical program in Matlab® language, which allows evaluating the main flight and system performances of the SV, after being dropped from its carrier aircraft. The program’s code gives the opportunity to set initial flight conditions, the main parameters that describe the SV geometry and its rocket performances. The outputs of the program provide the users with the possibility of evaluating the flight path trajectories and the time history of flight path angles, altitude and Mach number, with an estimation of the trend and magnitude of the aerodynamic and thermal loads acting on the external structure of the spacecraft during its ascent to orbit. Additional output of the program is the preliminary sizing of the SV and particularly of its solid rocket system. The most promising design alternatives, which may be air-dropped either in subsonic or in supersonic flight regimes, are finally described and shown in the paper. Eventually main conclusions are drawn.



FEASIBILITY STUDY OF SMALL SATELLITES LAUNCHER VEHICLE LAUNCHED FROM ATMOSPHERIC CARRIER AIRCRAFT / D’Ottavio, A.; Viola, Nicole; Chiesa, Sergio; Viscio, MARIA ANTONIETTA. - ELETTRONICO. - (2013). (Intervento presentato al  convegno 64th International Astronautical Congress tenutosi a Pechino (Cina) nel Settembre 2013).
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				Abstract

				The paper deals with the feasibility study of an air-dropped small satellites launcher vehicle. A conceptual design methodology has been defined and then applied to various case-studies, in order to evaluate the main flight, mission and system performances of the unconventional space vehicle (SV) that may be either launched from a supersonic fighter aircraft or from a subsonic cargo aircraft. Space is playing an increasingly important role in the leverage and execution of military, scientific and civil protection missions, which since the last few years have been generating a high request of affordable, continuous, and flexible space access solutions. The SV concept, here presented, is a fast and affordable solution able to access space from any sites of the world in all weather conditions. It is a missile-like solution able to inject in Low Earth Orbits a small payload (mass lower than 200 kilograms), in a few hours, through a low cost mission. The paper begins with a short investigation of the traditional space launch capabilities, which highlights the lack of a dedicated transport solution for the families of Nano and Micro-satellite, for which a high increase in launch demand is expected in the next years. The work proceeds with the analysis of the state of the art of new concepts of unconventional launch solutions. The paper then describes the conceptual design methodology that has been developed and used to accomplish the feasibility study of the SV. This methodology has been translated into a flexible numerical program in Matlab® language, which allows evaluating the main flight and system performances of the SV, after being dropped from its carrier aircraft. The program’s code gives the opportunity to set initial flight conditions, the main parameters that describe the SV geometry and its rocket performances. The outputs of the program provide the users with the possibility of evaluating the flight path trajectories and the time history of flight path angles, altitude and Mach number, with an estimation of the trend and magnitude of the aerodynamic and thermal loads acting on the external structure of the spacecraft during its ascent to orbit. Additional output of the program is the preliminary sizing of the SV and particularly of its solid rocket system. The most promising design alternatives, which may be air-dropped either in subsonic or in supersonic flight regimes, are finally described and shown in the paper. Eventually main conclusions are drawn.
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					simulazione ASN

					
				

				
					Il report seguente simula gli indicatori relativi alla propria produzione scientifica in relazione alle soglie ASN 2023-2025 del proprio SC/SSD. Si ricorda che il superamento dei valori soglia (almeno 2 su 3) è requisito necessario ma non sufficiente al conseguimento dell'abilitazione.
La simulazione si basa sui dati IRIS e sugli indicatori bibliometrici alla data indicata e non tiene conto di eventuali periodi di congedo obbligatorio, che in sede di domanda ASN danno diritto a incrementi percentuali dei valori. La simulazione può differire dall'esito di un’eventuale domanda ASN sia per errori di catalogazione e/o dati mancanti in IRIS, sia per la variabilità dei dati bibliometrici nel tempo. Si consideri che Anvur calcola i valori degli indicatori all'ultima data utile per la presentazione delle domande.

La presente simulazione è stata realizzata sulla base delle specifiche raccolte sul tavolo ER del Focus Group IRIS coordinato dall’Università di Modena e Reggio Emilia e delle regole riportate nel DM 589/2018 e allegata Tabella A. Cineca, l’Università di Modena e Reggio Emilia e il Focus Group IRIS non si assumono alcuna responsabilità in merito all’uso che il diretto interessato o terzi faranno della simulazione. Si specifica inoltre che la simulazione contiene calcoli effettuati con dati e algoritmi di pubblico dominio e deve quindi essere considerata come un mero ausilio al calcolo svolgibile manualmente o con strumenti equivalenti.
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