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Inflatable Venus Balloons at Low Altitudes
By

Naoki Izursu® and Nobuyuki Yajmmac

Abstract : Venus has an atmosphere of thick density so that a balloon of a relatively small
volume can float at an altitude less than 40km with a payload of a few kilograms. A superpressure
type of balloon can have a long lifetime and can travel a vast space by strong winds on Venus.
We consider a balloon floating at altitudes of 35 to 37km below the Venus clouds. We propose an
inflatable balloon using water vapor for the lifting gas, of which film has an outer layer for gas
barrier and an inner layer for liquid water keeping. In the descent stage using a parachute,
water held inside the balloon can be quickly vaporized by a lot of heat flux from the surround-
ing high temperature atmosphere owing to the large surface area of the balloon. As neither

gas containers nor heat exchangers are necessary, we can construct a Venus balloon probe
system of a simple, lightweight and small size. Selection of balloon shape and material for
balloon envelope are also discussed in consideration of the Venusian environment such as

high-temperature, high-pressure, and sulfuric acid.
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Density g/cm?® 1.4 1.54 1.47 1.42
Melting Temperarure degC 325 0 O O
Glass Transition Temperature degC 285 0 0 500 350
Maximum Service Temperature degC 310 400 290 250
Tensile Strength MPa 310 580 450 230
Tensile Elongation O 15 1.5 42 70
Young's Modulus GPa 7.1 31 9.3 3
Tensile Strength at 200degC MPa 80 360 280 140
Tear Strength KN/m 590 O 300 480
Specific Heat J/kgK 1290 0 1130 1090
Thermal Conductivity W/mK 0.50 0 0.29 0.12
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