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Impact Analysis of Residual Buoyancy for Tethered Balloon Static Equilibrium
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Abstract: During tethered balloon preliminary design, the choosing of the residual buoyancy directly affect the

parameter design of envelop and ballonet such as volume. Inappropriate choosing will leading to project cost in-

creasing or cannot achieve equilibrium characteristic. Therefore, the equilibrium characteristic of the same teth-

ered balloon with different residual buoyancy, and two tethered balloon with different volume at the equal resid-

ual buoyancy are analyzed and calculated, Results show that the same volume of tethered balloon, residual buoy-

ancy is of greater impact for the pitch angle, height loss and horizontal drift, and the larger the residual buoyan-

cy, the smaller its pitch angle, height loss and horizontal drift, Along with a tethered balloon volume increas-

ing, the impact of the residual buoyancy for height loss and horizontal drift will gradually decrease.
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Fig.1 Schematic of tethered balloon stress analysis
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Table 1 Models and computing status
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Fig. 3 Pitch angle with different residual buoyancy under
different wind speed of the model A
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Fig. 5 Drift with different residual buoyancy under
different wind speed of the model A
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Fig. 6 Pitch angle comparison of two tethered balloon with

different volume at the equal residual buoyancy
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Fig. 7 Height loss comparison of two tethered balloon with

different volume at the equal residual buoyancy
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Fig.8 Drift comparison of two tethered balloon with

different volume at the equal residual buoyancy
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