5 50 %45 4 1 [EZID- S GRS NI/ N = Vol. 50 No. 4
2018 4 8 H Journal of Nanjing University of Aeronautics & Astronautics Aug. 2018

DOI:10.16356/j. 1005-2615. 2018. 04. 015

BT BiE M AF £ a1 1Y e i 7 4R 4
s BEAM RER F R

CR B 25 AR R 2 T WL 3 ) g = [ 58 4 o 5 90 28 7 0, 210016)

WE:H4SAAKECFDF AL L RETRBGESTROBXKBESGELEHRERBET X, KA
A MBERERLAGGAGENT R PRITMENG AE B E o AR, A RIFRBRERBF A
MY, A TRENIAERIRPFANRKETTLEAARLE,RA T & &6 X HHF M H & (Alternating digit-
al tree, ADT) fe4Ri%-M h-# 3h % (Mark, delete, move, MDMD 3t 47 M &, 3 4 T R b B89 B4k, 4 x40
RO RBE RATATHEGRAARIEE T X AT WA R KA E S T Rk, B ARG R RO
J& ., *F Caradonna®.Tung # ¥ £ 425 4 = HLISHAPE 7A % Z 212 F A /7 TR MBIE, i+ AL T B A%
G RPARAL I I R AR RIF A FRRE R, RE .5 ARRM B E R KM ESTR KB MILAR SR
AT EREVAITRMG T ETARRRREZREMBE TR RBORHI,

KB AR ERT AR ECFD;ELE MM S EME ;2R ER

hESES V275 MEAREG A X EHE:1005-2615(2018)04-0528-08

Computing Flows Around Rotor by Using Time-Depended Adaptive Grid
Based on Unstructured-Cartesian Overset Mesh System
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(National Key Laboratory of Science and Technology on Rotorcraft Aeromechanics, Nanjing University of

Aeronautics & Astronautics, Nanjing, 210016, China)

Abstract:In order to deal with the fluid simulation of the rotor, an algorithm for overset mesh system
based on unstructured grids is built. It is suitable for the CFD solver of cell-centred scheme. To capture
the blade vortex, the Cartesian grid is adapted all the time during the fluid simulation of the rotor. Al-
ternating digital tree (ADT) algorithm and make, delete, move (MDM) algorithm are used to delete a-
mounts of unused and repeated points generated in every adaptive process. An interpolation method
based on gradient is adopted, which greatly simplifies the complexity of the numerical transmission be-
tween grids and can satis{y the requirement of accuracy. For Caradonna& Tung and HLISHAPE 7A ro-
tors, calculation in hovering state is conducted and the results are corresponding with the experimental
data. It indicates that the algorithm is robust and efficient. After that, the results about capturing blade
tip vortex are compared with the simulation without utilizing adaptive gird. It shows that the algorithm
can significantly improve the resolution of capturing the blade tip vortex.
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