HB-2 Model Dataset
The HB-2 model is a classical standard model in high-speed aerodynamics. It was first proposed by AGARD (Advisory Group for Aeronautical Research and Development) in studies on high-speed ballistic correction models, and has since been widely adopted in wind-tunnel experiments and numerical investigations. This model is primarily used for high-speed wind-tunnel flow field calibration, as well as for aerodynamic force, aerothermal measurements, and validation of numerical methods. It is one of the most mature and extensively used benchmark models in the fields of high-speed and hypersonic aerodynamics. 
数据集说明
The HB-2 model features an axisymmetric cone–cylinder–flare (boattail) configuration.
· The forebody adopts a smoothly blended conical nose to mitigate nonphysical disturbances of the incoming shock wave on the head flow field.
· The midsection is a constant-diameter cylinder, designed to establish stable boundary-layer and shock structures.
· The aft section incorporates a conical contraction forming a boattail, which improves flow separation characteristics in the wake and enhances aerodynamic stability under high-speed flow conditions.
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The geometric dimensions of the model are typically nondimensionalized using a reference diameter of D = 100 mm.
Owing to its clearly defined geometry, standardized scale parameters, and the availability of extensive and reliable experimental data over a wide Mach number range, the HB-2 model has become an important benchmark case for evaluating the predictive capability of CFD methods under high-speed flow conditions. Typical applications include shock structure analysis, boundary-layer development studies, and comprehensive validation of numerical accuracy for aerodynamic force and aerothermal simulations. 
Hypersonic / Supersonic Flow Database Based on the HB-2 Model
A supersonic and hypersonic flow database based on the HB-2 standard model has been constructed to support systematic investigations of surface and spatial flowfield characteristics under various flight conditions. The dataset contains 117 flow-condition samples, covering a two-dimensional parameter space of Mach number and angle of attack.
· Mach numbers:
 (9 discrete values)
· Angles of attack:
 (13 discrete values)
These parameters form a complete 9 × 13 = 117 condition combinations. The flow-condition parameters are stored in the file fights.npy, with dimensions 117 × 2, corresponding to the Mach number and angle of attack for each sample.
For each flow condition, both surface flow data and three-dimensional spatial flowfield data are provided:
· Surface dataset:
surface_XYZTUVWRM.npy
Dimensions: 117 × 17,361 × 9
Physical quantities are extracted at 17,361 discrete surface points.
· Spatial flowfield dataset:
genplif_XYZTUVWRM.npy
Dimensions: 117 × 1,388,880 × 9
Represents high-resolution three-dimensional flowfield data throughout the computational domain.
In both surface and spatial datasets, each discrete point contains nine physical quantities:

corresponding to spatial coordinates , temperature , velocity components , density , and local Mach number .
With its broad coverage of flow conditions, high spatial resolution, and comprehensive set of physical variables, this dataset is highly representative and is suitable for hypersonic flow modeling, numerical method validation, and data-driven aerodynamic prediction research.
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