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In this paper, we propose a topology optimization method for a Thermophotovoltaic filter which
has Frequency Selectie Surfaces inside. First, we formulate a multi-objective function using S
parameter in order to get the design proposal of TPV filter having desired high pass character-
istics. Secondly, we propose a new method to get rid of gray scale, adding a penalty function
concerning material density to objective function. In the end, numerical examples are presented
to make sure the usefulness of our proposed method.
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Heat flux

Heat source:  Emi iter

Fig.1 TPV generation of electricity
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Fig.2 Flowchart of optimization procedure

(2) RERRDEZE

FICHNTe & ST, REAZBEHFOIDICIE, HI
BB ORI EBICET 2RABRELZREH T 546ELNH
5. UL, —HTHKREERIIRETEROREBTSH S
o, RETREZEERDLENTEE. FTT,
FEMfEEBE L WS AEDLL b T3, FARKT
&, RREEMEHTIC Self-Adojoint S-parameter Sensitivity
&5 Nikolova 5 [6] BMER L TWAEIEFEZFIA
LTWa. TOFEIR, BHEEEEO—ELHREdT
EMNTE, SNHRTA—2ZEHBEEL T BREICH L
TIELS D DOAZICHEAFETDH S.

COFFICEB L, ASIR—FEeHAR—F (RIC
R—F 1, K=F.2233) %1 DTRI2ETIV
DHFA, R—b 1 HEDATNTE S Sy DRRERRTIC
RETFEESFIE, R—F2Hh5D0ANICXZERICE
FRE ko1 DT T2 DTHIZZ S5, Thid, —fig
i, mEDR—FERORICDVWTEEATH LN
TE, SRTA—RIIHNTHIRERIRNCKDRDS
TENTES. :

0Sk;
Op;

O0A
= —ﬁkj(@k)ng;‘I’j (14)

jvk=1a21"',m

TTT, pild i BEOREES, ki BE—Fk ]
L TRE SN B HREM, & &3, ThT

HR—Tk, jHLDANCKZER, Ak, FTZHER
LLIBICEONE VAT LR NI I ATHS.

BB, ki &, R—LORR, BE, (8, BiRE—
RICKET 2EEFRETHY, KX THLA 5N 3.

1
Kkj = ,
k’ 2k Pok fr,- (n x ®1"¢) - (n x e;)dl’

(15)

TTT, v BR—F k DEHBER, oo BR—Tk
DOIREE ZHEIET 27 DOFKE, T; 3R—F j@m,
nZBR—F j @OHERRY L, @ idR—1 jOA
HER, e ;I 3R—bj TOHEBLENIE—RRE
TREBDETHS.

4. Bfafl
(1) - EEHREDOFRE

WS OHDEIEFIZAVT, ARIATRRY 2FE
DRUK B XUEEIC DOV TRIEL 7. T 54
FHE, LEABER cdielectric — 48 £5)LIX Fig.3 IR
g TD3L, PREHSRIHEKTHD, ANKR-F
(F—=F 1) DEDAAEEICHT HHAR—F (R—F
2) "OHAEES ORI ZEX 3 |Sx| IC & DERR
OFHEZITS. RETTREII 59 x 299 DUAFERER
ICEl, TN TNOHIRICREIERZRELZDT, &
FTEEUE 18000 B TH 3. K (7) TH A SN BEKHER
D ERREICDOVTIR VU = 0.6 IKREL, EEDH]
FEE, REMEHAPOTANTORITHNT0.6 & LTk.
¥z, gk e EBH, FSSZ2BEEL, LHERLN
ANAHERERB BB, TNENDETFSS ODKE
ERETEIATVS. &6, ARADETIVCR, E
B AT, TE ¥ (Transverse Electric Wave) Z{XE L,
1(um) H5 5(um) T 0.1(um) & LHTE 41 FEHOD
FEOBEREZAH TN, = 24(um) & Lz, E@E
ETEICE, BREEL LTRATEAbNS5TEM
A (Perfect Magnetic Conductor) % L 7z.

nxH=0 (16)

CTT, nik, BERFKAZERTIEDOERNY b
WTHB. TOERFHFICED, BEAFOVFEEZ
RET BT EMNTE, FSSAMERICESE iK%
BHIBENTES.

0.224(pm) O-HBU) 0 213415)

0.112{pun)
120u)§ T Ry m §
0.392(jun)

i

F882  P881

o me e A e e e

.mewm_f P81
Fu82

Fig.3 Analysis model (left) and enlarged
design domain (right)
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