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Vision und Anspruch des DLR-Instituts fur Solarforschung
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Research Facilities for Concentrated Solar Chemistry

Idea > Product

Laboratory Scale Large-Scale Demonstration

Solar Furnaces (natural light _
( ght) Research Platforms etc. (natural light)

High-Flux Solar Simulators (artificial light)

20 - 25 kwraol 300 — 400 kwmI 1000 — 2000+ KW,
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Laboratory Scale:
25 kW High-Flux Solar Furnace (DLR Cologne)
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Laboratory Scale: 20 kW Xenon-High-Flux Solar Simulator (DLR Cologne)
« Atrtificial light: consistent & unlimited
« 10 x 6 kW, Xenon short-arc lamps
Commercial cinema lamps:
Light spectrum close to sunlight
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Laboratory Scale:
Examples of Solar-Chemical Experiments
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l'ght

149 identical modules, computerized adjustable in 3 axis
7kW,- (10kW,-) Xenon cinema lamps as light sources
with a light nearly equal to the solar spectrum

Light concentration up to 12.500 times / >3000°C
Building with 3 test chambers, independent operation, specially equipped

Validated radiation powers: 240kW / 310kW / 240kW (maximum with 10kW,, bulbs: 320kW / 400kW / 320kW)
(Note: 300kW light = 100.000 household lamps 60W,,) —
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Synlight: Technical Profile L/\J \//\J \//\J
v ‘ Washer
Room
£
8
©
5.40 m 5.00 m 5.40 m
e = = §
# of Xenon lamps to be focused on reference points 96 121 96
Max. solar radiation power with 7kW,, standard lamps 240 kW, 4 310 kW, 4 240 kW, 4
Expected max. radiation power with 10kW,, lamps 320 kW, 4 400 kW, 4 320 kW, 4
Peak flux with 7kW,, standard lamps 10.0 MW/m? 12.5 MW/m? 10.0 MW/m?
Maximum aperture size of a test object 4m X 4m*
Maximum weight of a test object >4t* >6t* >4t*
Test chamber dimension 25m2 x 4.5m 38m2 x 4.5m 26m?2 x 4.5m
Standard equipment in each test chamber AC power up to 400V/63A, Ethernet 1Gbit/s, ventilation air flow 5m3/s, water 100L/min
Special equipment Lamps w. high UV proportion Solar chemical applications w. connection to washer room
¥ DLR 4,& * Test objects up to 2.5t and 2m x 2m x 2m can be transported and positioned on manually moveable trolleys
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Synlight is a unique Facility

Worldwide existing High-Flux Solar Simulators, Point-focusing >10kW._,, Data from current publications

rad?

High-Flux Solar Simulator Started |Solar Power [kW] | Electric Power [kW] | Lamps |Peak Flux [MW/m?2] | SB Temp.** [°C]
310 (400)* 149 x 7 12.5 3580
DLR, Synlight, Julich 2017 240 (320)* (149 x 10) Xe 10.0 3370
240 (320)* 10.0 3370
Niigata University, Beam-down HFSS 2013 30 19x7 Xe 3.2 2470
KTH Stockholm, Fresnel lens HFSS 2014 20 12x7 Xe 6.7 3020
CERTH, Thessaloniki 2013 20 11 x 6 Xe 4.8 2760
DLR, HLS, Cologne 2007 20 10x 6 Xe 41 2660
North China Electric Power University, Beijing 2016 20 7x10 Xe 4.0 2630
EPFL Lausanne, LRESE Same 2015 15 18 x 2.5 Xe 21.7 4150
Australian National Univ., Canberra design | 2015 15 18 x 2.5 Xe 9.5 3320
University of Minnesota, Minneapolis 2010 15 7X6.5 Xe 7.3 3100
University of Florida, Gainesville Same 2011 14 7X6 Xe 5.0 2790
Georgia Tech, Atlanta design | 2011 14 7x6 Xe 5.0 2790
IMDEA, Méstoles/Madrid 2013 14 7x6 Xe 3.6 2550
Swinburne University, Melbourne 2015 12 7X6 MH 0.9 1740
’ University of Colorado, Boulder 2016 10 18x 2.5 Xe * *

¥ DLR * Design values, not yet been demonstrated / published ** Max. total temperature on ideal black body acc. to Stefan-Boltzmann law
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250 kW hydrogen reactor
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How Powe

* Melting temp
« Plate thickness: 5

* 120 lamps a

« Their total lig o
f=4 14 | ! > ‘ ”

« 1stdrops afte [ |
* Hole occurs & 2
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hot air
680 °C, 1 bar

receiver

Large-Scale Demonstration: O

Julich Solar Tower Demonstration Plant
P’ ! o= Ve - : concentrated

steam

480 °C

26 bar  turbine with
generator

boiler ._‘

-
B

sunlight

thermal
storage

UL =A0n
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heliostat field recirculated air blower blower L @ |
(120 °C, 1 bar)

condensor

0
‘‘‘‘‘‘

Commissioned in 2009
>2000 heliostats / 18.000m?2
8,2 MW, /1,5 MW,
1 hour thermal storage
* Research platform
1 IVIVVrad

DLR
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Projects on Julich Solar Tower Research Platform

T I B

Project INDUSOL/SiBopS MetRec Sol2Hy?2 CentRec
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Centrec Particle Receiver Test (2018)
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Large-Scale Demonstration: Multi Focal Tower (MFT)

« Additional tower in Julich,
commissioning in 2020

» 3 research platforms,
one equipped for solar
chemical applications

« >2000 kW radiation power

» For large and heavy
experiments (up to 100t)

« Separate control rooms,
protected data access

« Various technical gases

i DLR
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Overview: DLR Research Facilities for Concentrated Solar Chemistry

Research facility

High-flux solar
simulator HLS

High-flux solar
furnace SOF

High-flux solar simulator Synlight

Test chamber 3 Test chamber 2

Julich Solar
Power Tower

Research platform

Multifokus Tower
(starting 2020)
Platform 2

DLR site

Cologne, Germany

Julich, Germany

Julich, Germany

Sunlight / average availability

artificial / unlimited natural / ~90 d/a

artificial / unlimited

natural / ~90 d/a

Max. solar power [kW] 20 25%* 240 (320) 310 (400) 1000* 2000*
Peak flux density [MW/mZ] 4.1 5 10 12.5 1 1
Max. aperture

(width x height) [m x m] 0.5x0.5 0.5x0.5 2x2(4x4) 7x3 4x4.5
Useable test space 13x3.3 29x 3.3 26 x 4.5 38 x 4.5 90 x 3 64 x 7
(area x height) [m? x m]

Max. weight of test object [t] 0.3 0.3 2.5 (4) 2.5 (6) 10 100

Cooling

heat exchanger up to 60kW

air cooling up to 5m3/s,
additional water cooling supply

water cooling
2 MW

water cooling 2 MW + air
ventilation up to 4m3/s

Connections

AC 400V/63A and 230V/10A,
water 8L/min, Ethernet 1Gbit

AC 400V/63A and 230V/10A,
water 100L/min, CH,, Ethernet 1Gbit

AC, water, CH,,
press. air, Ethernet

AC (100kW + 20kwW
UPS), water 60L/min,
techn. gases**, Ethernet

DLR contact

Gerd Dibowski

Dmitrij Laaber

Felix Gohring

* at 850 W/m?2 direct normal irradiation

** CO,, CHy4, Ny, Hy, Oy, He, SO,, press. air
For information only. Errors and technical modification subject to change. Reproduction as well as electronic duplication only with our written permission.

Values in grey are not validated so far.
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