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Abstract: According to the coupling between the solid fuel and gaseous phases, the sol-
id fuel regression rate model was established. Three-dimensional numerical simulation of a
star-shaped fuel grain hybrid rocket motor with hydrogen peroxide (H,O,) and hydroxyl-
terminated polybutadiene (HTPB) propellants combination was presented. The flow field
and the solid fuel grain regression rate distribution were obtained, and the results were com-
pared with that of two-dimensional axial symmetry engine. The results indicate that the
flame layer profile is similar with the star-shaped fuel port, while the thickness and the loca-
tion of the flame makes differences in the root and the slot of the star-shape. With the axial
coordinate increasing, the oxidizer consumes continually, and the flame layer shifts toward
the centre of the fuel grain port. The solid fuel regression rate relates with the oxidizer mass
flux and solid fuel location. It increases with the oxidizer mass flux growing, and is higher
in the root of the star-shape than in the slot. The solid fuel regression rate of three-dimen-
sional fuel grain is larger than two-dimensional axial symmetry under the same oxidizer mass

flux.
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1 HTPB

Table 1 Performance parameters of HTPB

o/ (kg/m*) 930

Hfs/(J/kg) 20934

A/(m/s)
A/(m/s)

E/(J/mo) (T,>722K)

E/(J/mol) (T,<<722K)

(T, >722K)

(T, <<722K)

0.01104
3.9640
20523.8
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Fig. 3 Three-dimensional temperature contours of
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Fig.5 O, concentration contours of different sections
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