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Abstract: The propulsion system of the vertical-launch loitering UAV is composed of a rocket and a turbo-
jet. Therefore, the parameter integrated design is more complicated compared with conventional UAV. In order to
solve the integrated design problem of propulsion system parameters, a method of iterating over two different vari-
ables has been proposed to design the parameters of the vertical-launch loitering UAV and the two variables are
charge mass and fuel mass. This method realized the integrated design of the two engines mass and the design of
vertical-launch loitering UAV. Then, the parameter design of the UAV was carried out and the effects of parame-
ter on the UAV performance were analyzed. The results show that the turbojet thrust loss coefficient and rocket
thrust weight ratio were the key parameters in the vertical-launch loitering UAV design. When the thrust loss co-
efficient is below 0.2, if it increases by 0.05, the takeoff mass increases by about 3%, and the maximum thrust
demand of turbojet engine increases by about 5%. Hence, turbojet thrust loss coefficient should be designed as
small as possible. And rocket thrust weight ratio should be controlled in the range of 4 to 8.
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Fig.1 LAM mounted on O-2 airplane
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Fig. 3 Typical mission profile
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Fig. 18 Trajectory during OA
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