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Recently, topology optimization methods have been applied not only to structural problems but also to fluid
flow problems. Our research focuses on topology optimization for unsteady flows, which are important from
an engineering point of view. However, unsteady flow topology optimization requires a fine mesh and hence
a huge computational cost. Therefore, we propose a large-scale unsteady flow topology optimization based
on the building-cube method (BCM), which is suitable for massively parallel computing. BCM is one of the
hierarchical Cartesian mesh methods and is confirmed to have good scalability. The governing equations are
discretized by a cell-centered finite volume method based on the BCM, and the sensitivity of the objective
function is computed by a sensitivity analysis based on the continuous adjoint method. Several numerical
examples will be used to discuss its applicability to large-scale computations.
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in Q x[0,7] (1)
Vu=0, in Q x[0,7] 2)

- C-02-01 -



© —MRAFEABARGEIER

C-02-01

ZIT, plXEEREE, I IMNERETH S, HEIZE,
uTw@%m#w%ﬁzé

u(x,0) =uy(x), in Q 3)

T2, TAVIUVEA T, BEXUL /A2 UHEA TV ITEB
WTC, UTOHERZFup BL U g %252 5.

u(x,t)=up(x,t), onlpx[0,T]4)
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Vo Jap

0<y<l1 (15)

22T, J(u,p;y) \FHIBEE, G (y) EAFERIFIBERT
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—pgg-—p(u~V)ﬁ-+p(VuYrﬁ

= -Vp+uV-|Va + (V)" |

+AN~Wu+qu—aﬁ—hm, in Qx[0,T] (17)

-V-a=0, in Qx[0,T] (18)
i(x,T)= in Q (19)
i(x,)=0 on I'px[0, T] (20)

{~pI + p|Va + (V)T|} - m
=—pQ-mi—2u|Vu+(Va)T|-n, onTxx[0,T](21)

R AD-QD I &> TRDFEHEEREH WS, HNY
B DO EH) 67 XD TRD SN S,

T
q(g+1)
oJ = ~ \@max — &min
fo]s;[ (@ * )(q+y)2

(w-u+u- ﬁ)]éy dQdr (22)

28, X049 TR THRBEHIVBELK G DRE 6G 1%, X
RICE-oTHEMCHBET 22 TR 3.
1
5G = i 6de (23)

FoNEEZAWT, AREIES VTR
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3. FREEB X CENZHWT, #EEEXKL DX
ATy TOREZFHET 5.

AL TIE, 7 — XEPHR R VP LERAREE
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