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Abstract

Today the available information about Jupiter and its satellites is insufficient for the well-defined
estimation of planet physical characteristics and its adjacent space. The atmosphere sounding satellites
functioning on the planet’s satellite orbits must contribute to Jupiter system exploration. The main
tasks are investigated which decision predetermines the choice and validation of control technology and
spacecraft design: -definition of rational ways for interplanetary transfers; -selection and validation of
control programs for maximization of physically realizable spacecraft reentry corridors; -determination of
control programs which provide the conditions for effective operation of scientific gear during the spacecraft
motion in the atmosphere; -selection of design-ballistic specifications and spacecraft control modes which
meet the requirements of allowable temperature and overload spacecraft modes. The main obtained
results: 1. Relative approach velocities of spacecraft to Jupiter can be considerably reduced in case of
spacecraft co-rotational reentry. 2. With spacecraft motion inside the reentry corridor commeasurable
with the navigation one (∆hnav < 1000km) and taking into account the possible variation of atmosphere
parameters, maximum overload values can run to 500 for ballistic type spacecraft and 400 for spacecraft
with maximum aerodynamic quality not less than 0.3. 3. With the adequate control programs the
spacecraft speed bleedoff from the initial value V0 = 48 − 60km/s up to the finite one Vf =0.8-1.2 km/s
for the spacecraft with the values of reduced frontal surface load Px = 200 − 400kg/m2 finishes at rather
high altitudes hf = 35− 45km, which provides the conditions for the proper performance of the scientific
gear. 4. With the existing accuracy of self-contained navigation system, possible variation of atmosphere
parameters and judicious selection of maximum allowable overload modes during the descent in Jupiter
atmosphere, it is necessary to use the spacecraft controlled by aerodynamic quality not less than 0.3. At
that the values of maximum allowable overloads can be reduced to 250. 5. The tasks of optimal path
selection of spacecraft thermal loading are solved. Either the minimum of maximum temperature value
or the minimum of integrated heat flux were used as the optimality criteria depending on the surface
insulation system.
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