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Abstract

This study proposes “Transport Metric (D = ML)” as a comprehensive quantitative indicator for
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evaluating the transport capacity of rotorcraft UAVs. By integrating the principles of energy conser-
vation and aerodynamics, we developed a generalized parameter-based computational model to
quantify transport capacity. Through an analysis of the coupling relationships among parameters
such as UAV power allocation, propeller size, payload mass, and aerodynamic drag, we derived a
quantitative formula for the transport metric and revealed a dynamic equilibrium mechanism be-
tween payload and transport distance. Key findings include: Positive correlations between transport
metric and UAV energy reserves or propeller size; Negative correlations with UAV self-weight and
frontal wind-facing area; A nonlinear decline in transport distance with increased payload, identi-
fying an optimal payload mass (M_opt) that maximizes transport metric. Validation experiments
confirmed the model’s consistency with empirical data, demonstrating its utility in UAV selection
and design optimization.
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Table 1. UAV and environmental parameters
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Table 2. Simulation and Computational Results of Transport Metric
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Figure 1. Graphical analysis of transport metric simulation results
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