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PV Topping Retrofit
• ARPA-E and industry supported project 

to integrate multi-junction PV into 
existing linear concentrators

• Design custom topping CPV receiver to 
increase flux and cool cells

• Demonstrated 2x increase in flux to PV 
cells.

• Demonstrated potential for <$0.03/kWh 
for multijunction cells in terrestrial 
application 

Spectral Splitting Hybrids
•  Led 2 ARPA-E projects on 

spectral splitting and spectral 
absorbing hybrid PV-thermal 
collectors

• Culminated in large scale 
experimental demonstrations in 
first-of-kind collectors

• Developed novel optical, 
thermal, and hybrid simulations

• Participated in Energy i-Corps

Hybrid PV + Desalination Porous Cavity Receiver
• Only known PV + desalination 

system tested on sun
• Synthesized and characterized 

nanoparticle doped absorbing 
membranes

• Demonstrated increased 
permeate flux and 
simultaneous electrical energy 
production.

• Designed cavity receiver to achieve 
>1000 C outlet air temperature.

• Synthesized porous additively 
manufactured receiver surface to 
maximize heat transfer and minimize 
weight.

• Developed transient 
thermomechanical simulation for 
startup and shutdown

1. Wingert et al., Solar Energy, 2020
2. Otanicar et al., Applied Energy, 2018
3. Otanicar et al., Applied Energy, 2020
4. Sanchez et al., Applied Energy, 2021
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● Mu lt isc a le  a n d  Mu lt ip h ys ic s  
m o d e lin g  
○ Th e rm a l t ra n sp o rt  
○ CFD
○ St ru c t u ra l
○ Tra n s ie n t  a n d  s t e a d y 

s t a t e
○ Ra y t ra c in g

● Cu s t o m  b u ilt  m u lt ip le  n o ve l 
so la r h yb rid  t e c h n o -e c o n o m ic  
a n a lyse s

● Fo c u se d  o n  m a n u fa c t u ra b ilit y, 
w e ig h t , a n d  m e c h a n ic a l 
life t im e
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● UV-VIS-NIR + FTIR 
sp e c t ro p h o t o m e t e rs  fo r o p t ic a l 
p ro p e rt ie s

● Tra n s ie n t  p la n e  so u rc e  t h e rm a l 
c o n d u c t ivit y (u p  t o  8 0 0  C)

● I-V Tra c e rs
● Mu ffle  a n d  Tu b e  Fu rn a c e s  fo r h ig h  

t e m p e ra t u re s  a n d  d iffe re n t  g a s  
p re ssu re s

● Sp in , Dip , a n d  Bla d e  c o a t e rs
● Op e n Ad d it ive  P a n d a  Me t a l 3D 

p rin t e r
● Ou t d o o r d ish  c o n c e n t ra t o r (3 m 2 

a p e rt u re  a re a )
● Da t a lo g g e rs , t h e rm o c o u p le s , e t c .
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● Hig h ly c o n c e n t ra t e d  UV/Vis ib le /IR 
ra d ia t io n , >60 0  kW /m 2 o n  ~50  c m 2 
sp o t .

● Sh u t t e r t o  s im u la t e  t h e rm a l c yc lin g
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