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Sudy of aerodynamic heating predictions for. hyper sonic aircrafts
by tracking the surface stream trace

HAN Dong, FANGLée

(College of -Energy and Power Engineering,
Nanjing University of Aeronautics and A stronautics, Nanjing 210016, China)

Abdgtract : The boundary. layer edge conditions were determined by 3-D CFD (Computar
tional fluid dynamics) method'and-solved by 3-D Euler equation on structured grids; the wall
stream trace was computed based on the stream function theory and flow parameters; the
heating rates of staypoint with constant and variable specific heats were computed by the the-
ory and semi-experienced formulas, while the heating predictions of non-staypoint were cal-
culated based.-on the reference enthalpy theory and locally smilar theory. The calculated re-
sults of the heating rates of double blunt biconic arein good agreement with existing experi-
mental data and classic engineering methods, with average precison about 10 %. It is appli-
cable to the parametric desgn of hypersonic aircrafts.
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Fig.2 Surface stream trace of blunt biconic
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Table 1—Calculational, value of heating ratefor
blunt~biconic at congtant'specif ic heat

/) Fay-Riddle L ees
aus/ (W/m?) ) qusl/ (W/m?) — gus/ (W/ m?)
0 33394328 306243. 89 290364. 83
10 333598.93 305928. 10 290065. 41
20 333398.21 305744.02 289890. 88
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