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Quantitative Analysis of Air Launch Technology
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Abstract: In recent years, with the booming development of the smallsats market, the smallsats
launch market continues to heat up. The air launched vehicle, represented by Pegasus XL and
Launcher One rocket, have completed multiple launch mission, sending dozens of satellites into
LEO. The air launched vehicle has the technical characteristics of fast response, flexible maneu-
verability, low launch cost and strong mission adaptability. The launch vehicle from the air can
make full use of the height and speed of the carrier aircraft, under the same carrying capacity, the
rocket takes off mass is smaller, and under the same taking off mass, the carrying capacity is high-
er. Meanwhile, for the rapid deployment of large-scale constellations, the flexibility of air launch
has significant advantages. This article focuses on the above technical characteristics of air
launched vehicle, conducts simulation analysis research based on air launched vehicle models, and
compares the results of different launch methods. The results show that air-launched methods
have a significant effect on improving system efficiency.
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Fig. 1 Mission of Launcher One rocket in the UK
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Fig. 2 Pegasus XL rocket completes TacRL-2 mission
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Fig. 3 Launch preparation for Launcher One rocket
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Tab. 1 Record of Launcher One rocket
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Tab. 2 Design conditions for ground booster stage of Pegasus XL
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Tab.3 Design results of ground boost stage for Pegasus XL
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Tab. 4 Design conditions for ground booster stage of

Launcher One
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Tab. 5 Design results of ground boost stage for Launcher One
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Tab. 6 Initial conditions for air-launch
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Fig. 4 Comparison of carrying capacity of

different launch methods
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Tab. 7 Low earth orbit constellation configuration
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Fig. 5 Statistics on the number of satellites

deployed per aircraft
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Tab. 8 Time required for inland launch of constellations

with different orbital planes
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deploy various track surfaces
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Fig. 7 Complete deployment time for launching multiple

satellites with one carrier rocket
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