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Induced drag is commonly regarded as the undesired side effect of the lift generation in finite aspect ratio wings, which may lead to the erroneous conclusion that infinite wings and non-lifting finite wings are definitely induced drag free. In this work wing systems are investigated which, in spite of being non lifting, generate induced drag. The investigation includes corrugated wings with infinite and finite aspect ratios, the incompressible and the compressible subsonic ranges, steady and oscillatory motions. Also a non planar system is considered, namely the corrugated annular wing. The analysis is performed by means of classical linear analytical tools by extending Prandtl’s lifting line theory and reformulating it in term of a dipole line distribution instead of a vortex line. Several stimulating conclusions are found, apart from the evidence that non lifting wing systems exist, which are able to generate a large induced drag. The most interesting among these conclusions are: i) the induced drag has a maximum in correspondence of certain wavelengths of the wing corrugation (so that a ”worst wing system” can be identified); ii) the characteristic singular behaviour displayed by the linear compressible theories when transonic conditions are approached may be offset by the effect of the wing corrugation; iii)in the unsteady oscillatory case the induced drag may evolve to an induced propulsion depending on the phase relation between the instantaneous values of the lift and of the angle of attack.
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				Induced drag is commonly regarded as the undesired side effect of the lift generation in finite aspect ratio wings, which may lead to the erroneous conclusion that infinite wings and non-lifting finite wings are definitely induced drag free. In this work wing systems are investigated which, in spite of being non lifting, generate induced drag. The investigation includes corrugated wings with infinite and finite aspect ratios, the incompressible and the compressible subsonic ranges, steady and oscillatory motions. Also a non planar system is considered, namely the corrugated annular wing. The analysis is performed by means of classical linear analytical tools by extending Prandtl’s lifting line theory and reformulating it in term of a dipole line distribution instead of a vortex line. Several stimulating conclusions are found, apart from the evidence that non lifting wing systems exist, which are able to generate a large induced drag. The most interesting among these conclusions are: i) the induced drag has a maximum in correspondence of certain wavelengths of the wing corrugation (so that a ”worst wing system” can be identified); ii) the characteristic singular behaviour displayed by the linear compressible theories when transonic conditions are approached may be offset by the effect of the wing corrugation; iii)in the unsteady oscillatory case the induced drag may evolve to an induced propulsion depending on the phase relation between the instantaneous values of the lift and of the angle of attack.
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					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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