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Entropy increment ratio concept and its application to turbulence models

ZHAO Rui', YAN Chao', LI Xin-liang®, JIANG Harjun’

(1. National Laboratory for CFED, Beijing University of Aeronautics and Astronautics, Beijing 100191, China;
2. Key Laboratory of High Temperature Gas Dynamics, Chinese Academy of Sciences, Beijing 100190, China;
3. Beijing Institute of Nearspace Vehicle’s System Engineering . Beijing 100076, China)

Abstract; The concept of entropy increment ratio (s) is proposed in this paper, based on a series of direct
numerical simulations (DNS) of boundary-layer flows on plates at different Mach numbers (Ma=0.7, 2. 25,
6). § represents the dissipation per unit mechanical energy, and is numerically monotonic and independent of
Mach number changes, so it can reliably characterize the range of boundary layers. Employing this concept,
we reconstruct the length scale of Baldwin-LLomax turbulence model (BL) and bring forward Bl-entropy.
Flow fields of a backward-facing step at low-speeds and a cylinder with conical flare at hypersonic speeds are
numerically simulated to evaluate the performance of this new model. The results from the original BLL model
(BL-origin) and one-equation Spalart-Allmaras model (SA) are also included to be compared with the availa-
ble experimental data. The comparison shows that Bl.-entropy could conquer the essential deficiency of the
original model, providing a more physically length scale and smoother eddy viscosity distribution.

Key words: entropy; entropy increment ratio; Baldwin-LLomax turbulence model; computational fluid

dynamics
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A preliminary investigation on aerodynamic characteristics
of an X-51A-like aircraft model

DENG Yan-dan, HUANG Sheng-hong, YANG Ji-ming, CHENG Di
(Uniwversity of Science and Technology of China s Department of Modern Mechanics, Hefei 230027, China)

Abstract: A numerical investigation on aerodynamic characteristics of an X-51A-like aircraft model,
which was figured out based some published literatures, was carried out at angles of attack from -10°to +10°
and flight Mach number 6. The basic aerodynamic characteristics such as the lift coefficient, drag coefficient
and lift/drag ratio etc. were obtained and examined with available experimental data from public literatures.
The applicability of the model as well as the influence of angle of attack upon aerodynamic flow field and per-
formance was evaluated.

Key words: hypersonic; aircraft; numerical simulation; aerodynamic characteristics



