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In this study, we proposed a non-parametric design method of the wavelength
selective emitters, which utilize a shape optimization technique. The proposed method provided a
design example of 1D grating wavelength selective emitter that shows near unity emissivity at target
wavelength. The obtained optimal configuration utilizes two physical mechanisms for the emissivity
improvement, the excitation of the surface plasmon polarization and the cavity resonance.
Furthermore, by considering multiple wavelengths, the proposed method can also provide emitter
configuration which has higher wavelength selectivity performance.



)
Ctanh(d(x)/C) for xe

V= 0 for x e 002
—Ctanh(d(x)/C) for x e D¥2
C vy
d(x) X
I'1 Iz

Vx(VxE)-ke E=0
nx(VxE)-jk, (nxE)xn=-2jk,E onT,

nx(VxE)-jk, (nxE)xn=0 onT,
)
&rc
H(w)
8rc = (8Emitter _gAir)H (l//) +8Air (3)

(4)s

(1)
Incident wave
G
Air
e it deign | P9
domein ©) |
@) Emitter
O
y
L Air
X I
&
(4)



v
%//—VWM +asgn(y) [|V l//| —(1— (%j j] =0 (6)

4 a

1.0um
1.0um
1.4pm 1.5pum 1.6um
1.0um
1.0um
1.5um
Ir f‘ : Flat structure —— |
b Initial structure
0.8".\/\“‘ Optimized structure |
‘_,__\/“‘J‘-I Optimized structure 2
£0.6/
04
43
0.24 ]
—
05 1 15 2 25 3
Wavelength [um]
0
2
D
29 2016 9 22
—24 No.113

(2) Masahiko Orii, Kentaro Yaji, Takayuki Yamada, Kazuhiro lzui, Shinji Nishiwaki, A shape
optimization method based on the convected level set method and its application for the design of a
spectrally selective emitter for thermophotovoltaic generation, Asian Congress of Structural and
Multidisciplinary Optimization 2016 (ACSMO 2016), May 22-26, 2016, Nagasaki, Japan, 2A3-2.

0



€y

NISHIWAKI, Shinji

8 90314228

YAMADA, Takayuki

8 30598222

SUZUKI, Motofumi

8 00346040

@



