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1. Why do we want black surfaces? 2. How can we fabricate black surfaces?

3. How do TPV cells perform with black emitters? 4. How long do the emitters last?




Durability

Black surfaces maximize radiative absorption & emission

Solar thermal collectors Thermophotovoltaics



TPV

Durability

Thermophotovoltaics benefit from higher emission
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Durability

Conventional black emitters have limitations

Carbon based materials Surface coating Surface engineering?
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Park et al. Advanced Science (2024), AIP Conference Proceedings 2126, 030002 (2019)



Durability

Ultrafast fs laser

— Laser ablation can tune emissivity
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Power density Durability

We can make any surface black
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Durability

Emissivity before vs. after laser processing
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Durability

Laser processed emitters and TPV power density
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Durability

Durability of laser processed emitters
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Durability

Modeling sintering to extrapolate durability testing

(Including surface diffusion + vapor pressure effects)
Avg. emissivity
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1. Why do we want black surfaces? 2. How can we create high-emissivity materials?
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3. How do TPV cells perform with these emitters? 4. How long do the emitters last?
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1. Why do we want black surfaces?

Temperature (°C)

2. How can we create high-emissivity materials?

Questions?
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Electrical power density TPV efficiency
6 1 1 71 T 717 | L 40 I 1T 17T 7T 1T ™1 I
& 5'_ —s— CFC (plain) | —=— CFC (plain)
g —e—Ta (LIBE) 30 —e— Ta (LIBE)
0 — T, lai "o\ || ——T lai .
S 4l a (plain) i é a (plain)
> r >
@ 3F . 2 20} -
c L o
g WL ] 10 -
O
o
0 L | L | L | 1 | N | L | o | L | 1 | . | 1 | L | L |
1500 1700 1900 2100 1500 1700 1900 2100

Temperature (°C)

Avg. emissivity

1800 0.97
0.87
1600_ 0.76
1400 0.65
L 0.54
1200 -4 W 0.44
I | 0.33
1000j i 0.22
800 Lol v vl vl i 0.1
10° 10" 102 10% 10* 10°
Time (h)

Temperature (°C)

2200

2000

1800

1600

10°

10°

. How long do the emitters last?
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