Abstract

Drag produced by a wing is always aimed to be reduced or kept low. Unfavourable drag force means additional effort is required to carry out work, which reduces the efficiency of the wing. Three of the variables affecting the drag force experienced by a wing are the condition of fluid that it is operating in, the travelling velocity and the drag coefficient which depends on the wing’s aerodynamic geometry. The operational condition of missile involves rapid gain in altitude; hence the effect of altitude is the most significant for missile flight compared to other aerial vehicle. Operational speed of missile ranges from subsonic to supersonic where the occurrence of shock wave causes an increase in drag coefficient; hence the drag coefficient is inaccurate to be considered as a constant. Study was carried out to determine the effects of altitude on the three variables which determine the drag force. Through analytical approach, the factors affecting were caused by the changing air parameters with altitude. Atmospheric modelling is developed according to the International Standard Atmosphere which considers the earth’s atmospheric layer up to 105 km above sea-level. Through calculation, it is determined that the kinematic viscosity of air affects the drag coefficient the most through Reynolds number. The contribution of the atmospheric air density is significant when drag is considered as a force. The effect of attitude on drag coefficient of a wing was increased by 10.8%, 45.8% and 139.2% at 25 km, 50 km and 75 km above sealevel. The results when drag coefficient of the wing is considered as a function to altitude and Mach number were calculated based on semi-empirical formulation. The resultant drag coefficients were used to analyse for trajectory and flight performances using a developed MATLAB computer program. Trajectories with case of zero drag, constant drag and drag varying with altitude and Mach number show significance difference.
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