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CentRec® particle receiver

direct absorption receiver
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Introduction CentRec®

rotation axis

particle inlet

feeding cone

inner surface
for particle layer

rotating cylinder
with insulation

particle :f:

outlet

stationary

© DLR  collector ring Solar Flux

Solar Flux

* Particle residence time / receiver outlet temperature controlled by adjusting rotational speed
» Thin, optical dense layer for all load conditions
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Roadmap

Recelver

Demonstration at PEGASUS-Receiver
First prototype Solar Tower Julich Demonstration in Synlight
at DLR (15 kW) (500 kW) (300 kW)
2013 2018 2021

2010 2016 2017
Start HelioHeat
PEGASUS founded
Project

B e oo T 3 : £
” Roadmap created W|th the k|nd support of HelloHeat
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CentRec500 installed into solar tower Julich

 Tested in further project founded by HVF
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CentRec500 installed into solar tower Julich

 In CentRec500 particle temperatures up to 900 °C and more could be reached

990 °C

900 °C
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CentRec500 installed into solar tower Julich

* Only very short test period available with
CentRec500

e After June 2018 the CentRec500 was
disassembled

* Due to a rather bad weather in June 2018
only 2 days were available

» Almost stationary conditions reached on
one day

* In 2020 decision to install a smaller setup in
Synlight > CentRec300S

i DLR
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CentRec300S test setup in Synlight

. Vacuum transportation system

Particle
receiver

Particle
mass flow
dosing unit

Piping to hot storage

Moveable storage
(here hot particles) Moveable storage

(here cold particles)

» Batch operation with 1 t of particles

» Storages also used for integrated tests
in WP6
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CentRec300S - Tests

ZEINIY 3L

* More than 22 test days
» Approx 64 h of irradiation on receiver
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CentRec300S - Tests
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* More than 22 test days

» Approx 64 h of irradiation on receiver
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CentRec300S - Tests

* More than 22 test days
» Approx 64 h of irradiation on

receiver

Fast heating
for reactor
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CentRec300S - Tests

* More than 22 test days
» Approx 64 h of irradiation on

receiver

Fast heating
for reactor
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CentRec300S - Tests

* More than 22 test days
» Approx 64 h of irradiation on receiver

Fast heating
for reactor

ry
o
=
=
=
w
=)

Inliner Temperature 05.05.2021

900 \ ! | T \ | | | l | | | | 1
(%]
800 | = o Pre warm up Stop procedure .
T ©
e :
7} o
700 | T ol
o0 )
£ =
600 | & & 4
1) o £
s [} (&)
Aot S
© 500 — | & -
3
s
g
€ 400 — —
o}
=
300 — —
200 [~ —
100 1
o ey \ | | | | | | | |
10:00 11:00  %1:30  12:00 12:30  13:00  13!30 ' 14:00 14:30°' 15:00 15:30  16:00  16:30  17:00  17:30  18:00
time [h]
=——=TE_R_INL 11 = =<TE _RB_INL. 12 =<-=TE.R_INL_13 <= TE_R_INL_14 TE_R_INL_15 ——TE_R_INL_16 ——TE_R_INL_21 - - ~TE_R_INL_22
DLR TE_R_INL_23 “TE_R_INL_24 TE_R_INL_25 ——TE_R_INL_26 ——TE_R_INL_31 - - =TE_R_INL_32 —-=-= TE_R_INL_33 TE_R_INL_34
——TE_R_INL_35 ——TE R INL_36 ——TE_R_INL_41 - - -TE_R_INL_42 TE_R_INL_43 -~~~ TE R_INL_ 44 ——TE _R_INL_45 ——TE_R_INL_46




DLR.de * Chart 14 > PEGASUS — Workshop > Jens Rheinlander > 09.09.2021

Validation of receiver model

» Expected receiver efficiency by 700 °C particle output temperature for higher incident solar flux on aperture
based on the measurements at 200 kW/m? on the 20.06.2018 with CentRec500. Red point corresponds to
the test day on 05.05.2021 with CentRec300S.
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Roadmap

Demonstration at PEGASUS-Receiver
First prototype Solar Tower Julich Demonstration in Synlight
at DLR (15 kW) (500 kW) (300 kW)
2013 2018 2021 Vision for the future

2010 2016 2017
Start HelioHeat
PEGASUS founded
Project

i DLR
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_;  Roadmap created with the kind support of HelioHeat I
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Applications of the CentRec® Particle Receiver

direct absorption receiver © DLR
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Power generation (e.g. suited for steam turbine at 620
°C or next generation sCO2 technologies at ~700 °C)

Process heat, e.g. air at 800 °C

Solar thermal chemical reactor / reaction (including

using catalytic particles
particles at 1000 °C g catalytic p )

Heat provision for Solar Fuels production

E DLR | VAT
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Examples of current EU projects

PREMA HIFLEX
Manganese ferroalloy production Production of steam for pasta plant
- Providing high temperature process heat - Provision of steam for pasta drying

- Production of air at ~ 800 °C - Integration into an existing plant
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Roadmap
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Receiver

Demonstration at PEGASUS-Receiver First large receiver
First prototype Solar Tower Jillich ~ Demonstration in Synlight demonstration =~ Multiple large
at DLR (15 kW) (500 kW) (300 kW) (10 MW+) plants a year
2013 2018 2021 2023 2026
2010 2016 2017 2022 2025
Start HelioHeat Hiflex and HEHTRES installed Serial receiver
PEGASUS founded (2.5 MW) manufacturing

Project
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_;  Roadmap created with the kind support of HelioHeat I
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Centrifugal particle receiver technology
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