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1. When does TPV power density matter? 2. How can we create high-emissivity materials?

3. How do TPV cells perform with these emitters? 4. How long do the emitters last?
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TPV performance metrics: power density and efficiency
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Durability

We can evaluate the cost of TPV with LCOE
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Emissivity TPV

Power density matters when cell term dominates
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nrpev Pdc'ns,TPV
Case 1: Heating cost dominates Case 2: Cell cost dominates
L LCOH = 3¢/kWh, CPA = $2/cm? LCOH = 1¢/kWh, CPA = $10/cm?
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Durability

Options for increasing TPV power density
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Power density Durability

Options for improving emitter emissivity

High-emissivity materials Coatings Surface engineering?
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https://link.springer.com/article/10.1007/s10765-016-2058-9/figures/14
https://www.kalapurna.com/product/other-metals/molybdenum

Emissivity

Laser ablation can tune emissivity
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Power density Emissivity TPV Durability

We can make any surface black

Park and Verma et al. Submitted (2024)
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Emissivity before vs. after laser processing
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Laser processed emitters and TPV power density

1= Thermal emitters - m
P e — g

O AlGalnAs /
* - B GalnAs
Heat flux sensor i + Au BSR

Electrical power density TPV efficiency

6 e r1r T 1 T 1 T T T 40 1T r1Tr Y1 vt 1T "1
& 5 |—=—CFC (plain) —s— CFC (plain)
g [ |—*—Ta(LIBE) 7] —e— Ta (LIBE)

—&— Ta (plain) ) 30| | —a- Ta (plain) 7

S 4+ N é n _ Pelec
%‘ 3L B L? 20k _ ey Pelec + Qabs
: g
° 2r - =
G;J WL 1 101 -
@)
o i

0 PR (T AN S N N SN S 0 | S (ST T NS N U S S N 10

Park and Verma et al. Submitted (2024) 1500 1700 1900 2100°C 1500 1700 1900 2100°C



Emissivity

TPV Durability

Durability of laser processed emitters
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Modeling sintering to extrapolate durability testing

(Including surface diffusion + vapor pressure effects)
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1. When does TPV power density matter? 2. How can we create high-emissivity materials?
Cell cost dominates Hf
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1. When does TPV power density matter?
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3. How do TPV cells perform with these
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2. How can we create high-emissivity materials?

Questions?
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. How long do the emitters last?
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