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Executive Summary

This deliverable is part of Work Package 3 - Advanced Integrating Activities, in which
one of the objectives is to identify the missing infrastructures and services required
to accomplish the strategic targets identified in the ‘Initiative for Global Leadership

in Concentrated Solar Power — Implementation Plan’.

The first step to achieve this objective was to map all the existing facilities and
services within the consortium. This will enable the definition of the new needed
research facilities together with the best potential locations (organisations) to such

improvement.

Data has been sourced through a detailed template questionnaire sent to all
SFERA-III partners. All SFERA-III partners replied to the questionnaire and provided
the necessary information about their facility. In this report the information received
is analysed in order to form an updated state of the art of existing research

infrastructure facilities and services in Europe.

Appendix 1 contains all facilities and services offered for TA in SFERA-III project.
Appendix 2 contains all other existing facilities and services available within SFERA-

III partners.
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1. Guideline

On October 17, 2019, a questionnaire form has been sent by email to SFERA-III
partners as an Excel file. The text of the email explained the objectives of such a
questionnaire as well as the way to properly fill the questionnaire in. Partners were

asked to send back their contribution not later than November 15, 2019.

1.1. What for

The main objective of the questionnaire is to collect detailed up-to-date information
from SFERA-III partners about all existing RI facilities and the associated services in
the field of CST (this is to say not only Facilities & Services proposed for TA during
the project).

1.2. How to

It was asked partners to follow the instructions of the first sheet entitled “How to”,
fill one Excel file per facility and rename the file with the Research Institute short

name and the Facility name.

The questionnaire is composed of the following sheets:

sheet what to do?

General information (type, year, name, location, area) and
photos

Detail description depending on type (Central Receiver,
Parabolic Trough, Linear Fresnel, Parabolic Dish, Solar
Furnace, Solar Simulator, Other Type)

Detail description regarding secondary optic device (if any)

Auxiliary . o . e
infrastracture Detail description regarding all auxiliaries
Methods Information about tracking, cleaning, etc...

Detail description regarding meteorological measurement and
devices

Detail description regarding other measurements and devices

WP3, D3.1 Version 1.3 Page 5 of 134
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sheet

what to do?

Modelling Data Codes

Detail description regarding simulation software and codes
used

Financial breakdown of activities performed (research,
industry, education, international collaboration, other)

Services Offered

Available Services (offered or not offered for TA during SFERA)

Following extra sheets

will be wused later in order to identify the missing

infrastructures and services, excluding those already “in the pipes”.

sheet

what to do?

Forthcoming Upgrades

Upgrades already “in the pipes” and associated new services

New facilities already “in the pipes” and associated new services

WP3, D3.1

Version 1.3 Page 6 of 134




GA No: 823802 30.04.2020

2. Outcomes

The main outcomes of this work are an exhaustive set of Excel files including the
up-to-date inventory of existing RI facilities and associated services in the field of CST

among SFERA-III partners.

2.1. Existing Facilities

Inside SFERA-III consortium, there are a total of 87 existing facilities in the field of

CST. SFERA-III partners are offering access to 53 of these facilities.

It can be noticed that CIEMAT is owning more than 32% of the existing facilities (21%
of the facilities offered for TA during SFERA-III). It shows the leading place of Spain

in the CST field and reflect the effectiveness of the market in this European country.

BENEFICIARY Total number of facilities Number of facilities in TA

CIEMAT 28 11
CNRS 5 4
ENEA 9 8

DLR 9 1

CEA 9 5
UEVORA 4 4
ETHZ 3 2
IMDEA 4 4

CYI 3 3
Fraunhofer 5 5
LNEG 6 4
METU 1 1

UAL 1 1
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More than 59% of the referenced facilities are of type “Other”. In this type have been
grouped laboratories with equipment dedicated to research on a wide range of topics
(ex: optical characterisation, thermal characterisation, simulation, thermal storage,
water treatment...). To better address the future needs in the (extended) field of CST,
one of the forthcoming tasks will be to create new relevant types in order to obtain a

clearer mapping.

Not surprisingly, if we exclude “Other Type”, the most represented types of facilities
are Parabolic Trough, Central Receiver and Solar Furnace. This is linked to past
and actual states of the art of industrial deployment of CSP in the world. Linear
Fresnel and Parabolic Dish are little represented with only one facility of LF type
and two of PD type offered for TA during SFERA-III. Solar Simulator looks like a
popular type of facility for RI in countries with low DNI / solar resources (DLR, ETHZ).

TYPE Total number of facilities Number of facilities in TNA
Cent.ral 3 5
Receiver

Parabolic
Trough 10 4
Linear
Fresnel 3 1
Parabolic
Dish 4 2
Solar ” 5
Furnace
Solar 4 3
Simulator
Other 51 33

The distribution of the type of facilities is detailed in the following table.

WP3, D3.1 Version 1.3 Page 8 of 134
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Central Parabolic Linear Parabolic Solar Solar
BENEFICIARY Receiver Trough | Fresnel Dish Furnace | Simulator Other
CIEMAT 2 5 1 3 17
CNRS 1 1 1 2
ENEA 2 1 6
DLR 1 1 1 2 4
CEA 2 7
UEVORA 1 3
ETHZ 1 1 1
IMDEA 1 1 2
CYI 2 1
Fraunhofer 5
LNEG 1 1 4
METU 1
UAL 1
Total 8 10 3 4 7 4 51

2.2, Existing Services

Inside SFERA-III consortium, there are a total of 126 existing services in the field of
CST. 104 of these services are accessible through SFERA-III call for TA. The services

are classified as follows:

WP3, D3.1 Version 1.3 Page 9 of 134
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It can be noticed that CNRS is offering more than 59% of the services accessible

through SFERA-III call for TA.
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It is quite surprising that most of SFERA-III partners are not claiming for services
other than those offered for TA. Only 22 services have been reported in addition to

the actual SFERA-III list of services.

BENEFICIARY Total number of services* Number of services in TNA

CIEMAT 74 27
CNRS 57 57
ENEA 57 43

DLR 49 6
CEA 36 20
UEVORA 19 19
ETHZ 17 16
IMDEA 38 38
CYI 8 8
Fraunhofer 25 25
LNEG 30 27
METU 3 3
UAL 11 11

Total 126 104

*including 22 services not listed in SFERA-III list of services

Some categories of importance for both research and industry could be added, like

Simulation Services or Training services.

Looking now to the relationship between Facility Type and Services, conclusions are

the following:

B “Other Type” facilities are gathering the most important number of services.

B Solar Furnace, Central Receiver and Parabolic Dish facilities are offering

WP3, D3.1 Version 1.3 Page 11 of 134
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more than 50 services each,

B Surprisingly, the 4 Parabolic Dish facilities are offering more services than the
10 Parabolic Trough facilities,

B Solar Simulator and Linear Fresnel facilities are offering less than 20 services
each. The figure is quite questioning about the future of Linear Fresnel as only

2 services are offered for TA in this type of facility.

TYPE Total number of services Number of services in TA
Cen.tral 50 49
Receiver
Parabolic
Trough 48 43
Linear
Fresnel 12 2
Parabolic
Dish 52 15
Solar 56 53
Furnace
Solar
Simulator 18 14
Other 97 81
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3. Conclusions

It is clear from all these tables that the next step is to create new relevant facility
types in order to obtain a clearer view of the existing facilities and services. This will
greatly help to address the future needs in the (extended) field of CST. For example,
this is quite obvious that one of the missing facility types is Storage. A discussion

will be initiated soon in order to jointly define those relevant new facility types.

WP3, D3.1 Version 1.3 Page 13 of 134
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List of abbreviations
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CR Central Receiver
CSP Concentrating Solar Power
CST Concentrating Solar Thermal
DNI Direct Normal Irradiance
LF Linear Fresnel
OoT Other Type
PD Parabolic Dish
PT Parabolic Trough
RI Research Infrastructures
SF Solar Furnace
SS Solar Simulator
TA Trans-national Access
WP3, D3.1 Version 1.3 Page 14 of 134
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Annexes

You can access to the details of the following Facilities and associated Services on

SFERA-III website. All excel files are saved in the 3.1 directory.
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Annex 1. RI Facilities available for
SFERA-III’ TA

CEA

Service Name TNA?

Accelerated Aging of absorbers & absorbing coatings

Corrosion and material protection studies under artificial aging tests

Durability of Solar Reflectors under Accelerated Aging

Durability tests of Anti-Reflective Coatings on glass envelopes

Outdoor exposure of Solar Reflectors

Testing of materials at high flux

z| z| z| <| <| <| <

Testing of materials at high temperature
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Service Name TNA?
Optimization of the operating procedures Y
Qualification of Heat Storage using PCM under experimental conditions Y
Validation of numerical model of thermal storage systems Y
Validation of the thermo-hydraulic behaviour of storage systems under operating conditions similar to Y

commercial CSP plants,

WP3, D3.1 Version 1.3 Page 17 of 134
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Service Name TNA?

Characterization of Optical Properties of Solar Reflectors Y
Measurements on material properties Y
Optical Properties of Mirrors. Reflectance measurement. Facets characterization Y
Optical properties of solar glass envelopes with and without anti-reflective coatings Y
Optical Properties/Characterization of Absorbers & Receivers and their coating Y
Outdoor exposure of Solar Reflectors Y
Parabolic Trough Collector’s Characterization Y
Static Contact Angle measurements on the surface of Anti-Reflective Coatings Y
Surface Properties of Absorbers & Receivers and their coating Y
Surface Properties of Anti-Reflective coatings for solar receivers Y

N

Optical Properties of Mirrors. Reflectance measurement. Facets characterization

WP3, D3.1 Version 1.3
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- Year of - . Land Area
facility type construction Facility Name Location (GPS) occupied (m?)
France:
Other 2016 Shape Latitude N 45°38'40.9" 2000
Longitude E 5°52'26 6"
Photos
Service Name TNA?
Geometrical assessment of Solar Concentrators (Single Facets, Point and Line Focus Collectors) Y
Heliostat(s) Performance Qualification Y
Optical and thermal characterization of solar concentrators Y
Y

Outdoor optical and thermal performance of PTC linear receivers

WP3, D3.1

Version 1.3
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Service Name TNA?
Optimization of the operating procedures Y
Performance and durability assessment of thermal storages Y
Testing TES prototypes using oil as HTF Y
Validation of numerical model of thermal storage systems Y
Validation of the thermo-hydraulic behaviour of storage systems under operating conditions similar to Y

commercial CSP plants,
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CIEMAT
Service Name TNA?

Qualification of Solar Driven Processes under realistic conditions Y
Solar Hydrogen Production Process Qualification Y
Thermal and Thermodynamic characterization of prototype Receivers for Central Receiver on Tower Y
Technologies under Real Operating Conditions
Qualification of high radiative flux processes N
Solar Fuels and Thermochemistry N
Testing of Solarized gas turbine in Real Conditions N

N

Water splitting thermochemical cycles

WP3, D3.1 Version 1.3 Page 21 of 134
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Service Name TNA?

Solar Hydrogen production and wastewater treatment Y

WP3, D3.1 Version 1.3 Page 22 of 134



GA No: 823802 30.04.2020

Service Name TNA?
Innovative membrane desalination technologies (MD, FO) Y
Solar Thermal Desalination by Membrane Distillation Y
Characterisation and Testing of Membranes for Water treatment N

WP3, D3.1 Version 1.3 Page 23 of 134
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Service Name TNA?
Efficiency improvement of low temperature distillation processes by absorption heat pumps Y
Efficiency improvement of MED processes by absorption heat pumps Y
Innovative membrane desalination technologies (MD, FO) Y
Low-temperature solar collectors for thermal water treatment Y
Solar Thermal Desalination by Membrane Distillation Y
Y

Solar Thermal Desalination by Multi-Effect Distillation

WP3, D3.1 Version 1.3
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Service Name TNA?
Solar photocatalytic treatment of urban and industrial wastewaters Y
Solar Photocatalytic Water Disinfection Y
Solar Reactors Development for Water Treatment Y
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Service Name TNA?
Solar Hydrogen production and wastewater treatment Y
Treatment of wastewater with high organic content N
Treatment of wet-multi-phase residues: water-organics emulssions N

WP3, D3.1 Version 1.3 Page 26 of 134
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Service Name TNA?
Characterization of Materials and Components for TES systems with molten salts Y
Feasibility of Materials for Sensible and Latent Thermal Storage Systems Y
Testing TES prototypes using oil as HTF Y
Two-tank molten salt storage system for simulation models validation Y
N

Testing in molten salt loop of auxiliary components (valves, heat tracing, instrumentation)

WP3, D3.1 Version 1.3
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Service Name

TNA?

Material synthesis

Metallography. Micro-hardness analysis. Thermogravimetric analysis

Non-Contact Temperature Measurement at Solar Furnaces

Surface materials treatment

Surface Treatment and Metallic Coatings

Synthesis of materials at high temperature

Testing of high temperature processes

Testing of materials at high flux

Testing of materials at high temperature

Thermal treatment of materials at high temperature

Accelerated aging by thermal cycling

Testing of solarized Striling engines in real operating conditions

z| z| <| <]| <| <| <| <| <| <| <
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Service Name

TNA?

Material synthesis

Metallography. Micro-hardness analysis. Thermogravimetric analysis

Non-Contact Temperature Measurement at Solar Furnaces

Surface materials treatment

Surface Treatment and Metallic Coatings

Synthesis of materials at high temperature

Testing of high temperature processes

Testing of materials at high flux

Testing of materials at high temperature

Thermal treatment of materials at high temperature

<| <| <| <] <| <| <| <| <
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Service Name

TNA?

Material synthesis

Metallography. Micro-hardness analysis. Thermogravimetric analysis

Non-Contact Temperature Measurement at Solar Furnaces

Surface materials treatment

Surface Treatment and Metallic Coatings

Synthesis of materials at high temperature

Testing of high temperature processes

Testing of materials at high flux

Testing of materials at high temperature

Thermal treatment of materials at high temperature

<| <| <| <| <| <| <| <| <
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Service Name

TNA?

Material synthesis

Metallography. Micro-hardness analysis. Thermogravimetric analysis

Non-Contact Temperature Measurement at Solar Furnaces

Surface materials treatment

Surface Treatment and Metallic Coatings

Synthesis of materials at high temperature

Testing of high temperature processes

Testing of materials at high flux

Testing of materials at high temperature

Thermal treatment of materials at high temperature

<| <| <| <| <| <| <| <[ <
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CNRS

Service Name TNA?

Advanced solid concepts for thermal energy storage Y

Atmosferic air packed bed test bench for simulation models validation

Calibration of Concentrated solar irradiance sensors

Characterization of HTF thermal properties

Characterization of HTF/HSM chemical stability

Development and characterization of Materials and Components for TES

Gas analysis

Heat Exchangers Characterization

Heliostat control algorithms

High flux sensors qualification

High Temperature Thermochemical Research Units

Material synthesis

Non-Contact Temperature Measurement at Solar Furnaces

Online and offline diagnostics

Optical and thermal characterization of solar concentrators

<| <| <| <| <| <| <| <| <| <| <| <| <| <| <

Outdoor exposure of Solar Reflectors
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Qualification HTF based on particles

Qualification of Heat Storage using concrete under experimental conditions

Qualification of Heat Storage using Packed beds under Real Operating Conditions

Qualification of Heat Storage using PCM under experimental conditions

Qualification of high radiative flux processes

Qualification of Solar Driven Processes under realistic conditions

Sensor development and testing

Solar Fuels and Thermochemistry

Solar Hydrogen production and wastewater treatment

Solar Hydrogen Production Process Qualification

Solar pumped LASER testing

Solar Radiation Measurement and Weather Station

Solar Thermochemical Hydrogen/Syngas

Surface materials treatment

Synthesis of materials at high temperature

Testing of high temperature processes

Testing of materials at high flux

Testing of materials at high temperature

Testing of small steam turbines powered by molten salt steam generator

Testing of Solarized gas turbine in Real Conditions

Testing of Solarized Stirling Engines in Real Conditions

Testing TES prototypes using oil as HTF

Thermal & thermochemical properties evaluation for thermal storage materials

Thermal and Thermodynamic characterization of prototype Reactors for Central Receiver on Tower
Technologies under real operating conditions

<| <] <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <

Thermal and Thermodynamic characterization of prototype Receivers for Central Receiver on Tower
Technologies under Real Operating Conditions

Water splitting thermochemical cycles

WP3, D3.1 Version 1.3
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Service Name TNA?
Advanced solid concepts for thermal energy storage Y
Atmosferic air packed bed test bench for simulation models validation Y
Calibration of Concentrated solar irradiance sensors Y
Characterization of HTF thermal properties Y
Characterization of HTF/HSM chemical stability Y
Development and characterization of Materials and Components for TES Y
Gas analysis Y
Heat Exchangers Characterization Y
Heliostat control algorithms Y
High flux sensors qualification Y
High Temperature Thermochemical Research Units Y
Material synthesis Y
Non-Contact Temperature Measurement at Solar Furnaces Y
Online and offline diagnostics Y
Optical and thermal characterization of solar concentrators Y
Outdoor exposure of Solar Reflectors Y
Qualification HSM/HTF Y

WP3, D3.1 Version 1.3
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Qualification HTF based on particles
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Qualification of Heat Storage using concrete under experimental conditions

Qualification of Heat Storage using Packed beds under Real Operating Conditions

Qualification of Heat Storage using PCM under experimental conditions

Qualification of high radiative flux processes

Qualification of Solar Driven Processes under realistic conditions

Sensor development and testing

Solar Fuels and Thermochemistry

Solar Hydrogen production and wastewater treatment

Solar Hydrogen Production Process Qualification

Solar pumped LASER testing

Solar Radiation Measurement and Weather Station

Solar Thermochemical Hydrogen/Syngas

Surface materials treatment

Synthesis of materials at high temperature

Testing of high temperature processes

Testing of materials at high flux

Testing of materials at high temperature

Testing of small steam turbines powered by molten salt steam generator

Testing of Solarized gas turbine in Real Conditions

Testing of Solarized Stirling Engines in Real Conditions

Testing TES prototypes using oil as HTF

Thermal & thermochemical properties evaluation for thermal storage materials

Thermal and Thermodynamic characterization of prototype Reactors for Central Receiver on Tower
Technologies under real operating conditions

<| <| <| <] <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <]| <

Thermal and Thermodynamic characterization of prototype Receivers for Central Receiver on Tower
Technologies under Real Operating Conditions

Water splitting thermochemical cycles
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Service Name TNA?
Advanced solid concepts for thermal energy storage Y
Atmosferic air packed bed test bench for simulation models validation Y
Calibration of synthetic oil mass flow meters Y
Characterization of HTF/HSM chemical stability Y
Development and characterization of Materials and Components for TES Y
Heat Exchangers Characterization Y
Non-Contact Temperature Measurement at Solar Furnaces Y
Online and offline diagnostics Y
Outdoor exposure of Solar Reflectors Y
Outdoor optical and thermal performance of PTC linear receivers Y
Parabolic Trough Collector’s Characterization Y
Qualification HSM/HTF Y
Qualification of Heat Storage using concrete under experimental conditions Y
Qualification of Heat Storage using Packed beds under Real Operating Conditions Y
Qualification of Heat Storage using PCM under experimental conditions Y
Qualification of Solar Driven Processes under realistic conditions Y

WP3, D3.1 Version 1.3
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Sensor development and testing

Solar Radiation Measurement and Weather Station

Testing of components for parabolic troughs solar fields with oil under real operating conditions

Testing of high temperature processes

Testing of Rotating Connections for PT receivers (Flexible hoses, ball-joints, etc.)

Testing of small steam turbines powered by molten salt steam generator

Testing of Solarized gas turbine in Real Conditions

Testing of Solarized Stirling Engines in Real Conditions

Testing TES prototypes using oil as HTF

<| <] <| <] <| <| <| <| <| <

Thermal & thermochemical properties evaluation for thermal storage materials
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Service Name

TNA?

Accelerated Aging of absorbers & absorbing coatings

Advanced solid concepts for thermal energy storage

Atmosferic air packed bed test bench for simulation models validation

Calibration of Concentrated solar irradiance sensors

Characterization of HTF thermal properties

Characterization of HTF/HSM chemical stability

Deposits of coatings at high temperature

Development and characterization of Materials and Components for TES

Durability tests of Anti-Reflective Coatings on glass envelopes

Gas analysis

Heat Exchangers Characterization

Heliostat control algorithms

High flux sensors qualification

High temperature optical properties measurement

Material synthesis

Non-Contact Temperature Measurement at Solar Furnaces

Online and offline diagnostics

<| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <
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Optical Properties/Characterization of Absorbers & Receivers and their coating

30.04.2020

Outdoor exposure of Solar Reflectors

Qualification HSM/HTF

Qualification HTF based on particles

Qualification of Heat Storage using concrete under experimental conditions

Qualification of Heat Storage using Packed beds under Real Operating Conditions

Qualification of Heat Storage using PCM under experimental conditions

Qualification of high radiative flux processes

Qualification of Solar Driven Processes under realistic conditions

Sensor development and testing

Solar Fuels and Thermochemistry

Solar Hydrogen production and wastewater treatment

Solar Hydrogen Production Process Qualification

Solar photocatalytic treatment of urban and industrial wastewaters

Solar pumped LASER testing

Solar Radiation Measurement and Weather Station

Solar Thermochemical Hydrogen/Syngas

Surface materials treatment

Surface Properties of Absorbers & Receivers and their coating

Surface Treatment and Metallic Coatings

Synthesis of materials at high temperature

Testing of high temperature processes

Testing of materials at high flux

Testing of materials at high temperature

Testing of small steam turbines powered by molten salt steam generator

Testing of Solarized gas turbine in Real Conditions

Testing of Solarized Stirling Engines in Real Conditions

Testing TES prototypes using oil as HTF

Thermal & thermochemical properties evaluation for thermal storage materials

Thermal analysis

Thermal and Thermodynamic characterization of prototype Reactors for Central Receiver on Tower
Technologies under real operating conditions

<| <| <| <] <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <

Thermal and Thermodynamic characterization of prototype Receivers for Central Receiver on Tower Y
Technologies under Real Operating Conditions
Thermal treatment of materials at high temperature

Y

Water splitting thermochemical cycles
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GA No: 823802

30.04.2020

Service Name

TNA?

Accelerated Aging of absorbers & absorbing coatings

Advanced solid concepts for thermal energy storage

Atmosferic air packed bed test bench for simulation models validation

Calibration of Concentrated solar irradiance sensors

Characterization of HTF thermal properties

Characterization of HTF/HSM chemical stability

Deposits of coatings at high temperature

Development and characterization of Materials and Components for TES

Durability tests of Anti-Reflective Coatings on glass envelopes

Gas analysis

Heat Exchangers Characterization

Heliostat control algorithms

High flux sensors qualification

High temperature optical properties measurement

Material synthesis

Non-Contact Temperature Measurement at Solar Furnaces

Online and offline diagnostics

<| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <
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GA No: 823802

Optical Properties/Characterization of Absorbers & Receivers and their coating

30.04.2020

Outdoor exposure of Solar Reflectors

Qualification HSM/HTF

Qualification HTF based on particles

Qualification of Heat Storage using concrete under experimental conditions

Qualification of Heat Storage using Packed beds under Real Operating Conditions

Qualification of Heat Storage using PCM under experimental conditions

Qualification of high radiative flux processes

Qualification of Solar Driven Processes under realistic conditions

Sensor development and testing

Solar Fuels and Thermochemistry

Solar Hydrogen production and wastewater treatment

Solar Hydrogen Production Process Qualification

Solar photocatalytic treatment of urban and industrial wastewaters

Solar pumped LASER testing

Solar Radiation Measurement and Weather Station

Solar Thermochemical Hydrogen/Syngas

Surface materials treatment

Surface Properties of Absorbers & Receivers and their coating

Surface Treatment and Metallic Coatings

Synthesis of materials at high temperature

Testing of high temperature processes

Testing of materials at high flux

Testing of materials at high temperature

Testing of small steam turbines powered by molten salt steam generator

Testing of Solarized gas turbine in Real Conditions

Testing of Solarized Stirling Engines in Real Conditions

Testing TES prototypes using oil as HTF

Thermal & thermochemical properties evaluation for thermal storage materials

Thermal analysis

Thermal and Thermodynamic characterization of prototype Reactors for Central Receiver on Tower
Technologies under real operating conditions

<| <| <| <] <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <

Thermal and Thermodynamic characterization of prototype Receivers for Central Receiver on Tower Y
Technologies under Real Operating Conditions
Thermal treatment of materials at high temperature

Y

Water splitting thermochemical cycles
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GA No: 823802

30.04.2020

Service Name

TNA?

Accelerated Aging of absorbers & absorbing coatings

Advanced solid concepts for thermal energy storage

Atmosferic air packed bed test bench for simulation models validation

Calibration of Concentrated solar irradiance sensors

Characterization of HTF thermal properties

Characterization of HTF/HSM chemical stability

Deposits of coatings at high temperature

Development and characterization of Materials and Components for TES

Durability tests of Anti-Reflective Coatings on glass envelopes

Gas analysis

Heat Exchangers Characterization

Heliostat control algorithms

High flux sensors qualification

High temperature optical properties measurement

Material synthesis

Non-Contact Temperature Measurement at Solar Furnaces

Online and offline diagnostics

<| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <

WP3, D3.1 Version 1.3
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GA No: 823802

Optical Properties/Characterization of Absorbers & Receivers and their coating

30.04.2020

Outdoor exposure of Solar Reflectors

Qualification HSM/HTF

Qualification HTF based on particles

Qualification of Heat Storage using concrete under experimental conditions

Qualification of Heat Storage using Packed beds under Real Operating Conditions

Qualification of Heat Storage using PCM under experimental conditions

Qualification of high radiative flux processes

Qualification of Solar Driven Processes under realistic conditions

Sensor development and testing

Solar Fuels and Thermochemistry

Solar Hydrogen production and wastewater treatment

Solar Hydrogen Production Process Qualification

Solar photocatalytic treatment of urban and industrial wastewaters

Solar pumped LASER testing

Solar Radiation Measurement and Weather Station

Solar Thermochemical Hydrogen/Syngas

Surface materials treatment

Surface Properties of Absorbers & Receivers and their coating

Surface Treatment and Metallic Coatings

Synthesis of materials at high temperature

Testing of high temperature processes

Testing of materials at high flux

Testing of materials at high temperature

Testing of small steam turbines powered by molten salt steam generator

Testing of Solarized gas turbine in Real Conditions

Testing of Solarized Stirling Engines in Real Conditions

Testing TES prototypes using oil as HTF

Thermal & thermochemical properties evaluation for thermal storage materials

Thermal analysis

Thermal and Thermodynamic characterization of prototype Reactors for Central Receiver on Tower
Technologies under real operating conditions

<| <| <| <] <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <

Thermal and Thermodynamic characterization of prototype Receivers for Central Receiver on Tower Y
Technologies under Real Operating Conditions
Thermal treatment of materials at high temperature

Y

Water splitting thermochemical cycles
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GA No: 823802

30.04.2020

Service Name

TNA?

Accelerated Aging of absorbers & absorbing coatings

Advanced solid concepts for thermal energy storage

Atmosferic air packed bed test bench for simulation models validation

Calibration of Concentrated solar irradiance sensors

Characterization of HTF thermal properties

Characterization of HTF/HSM chemical stability

Deposits of coatings at high temperature

Development and characterization of Materials and Components for TES

Durability tests of Anti-Reflective Coatings on glass envelopes

Gas analysis

Heat Exchangers Characterization

Heliostat control algorithms

High flux sensors qualification

High temperature optical properties measurement

Material synthesis

Non-Contact Temperature Measurement at Solar Furnaces

Online and offline diagnostics

<| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <

WP3, D3.1 Version 1.3
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GA No: 823802

Optical Properties/Characterization of Absorbers & Receivers and their coating

30.04.2020

Outdoor exposure of Solar Reflectors

Qualification HSM/HTF

Qualification HTF based on particles

Qualification of Heat Storage using concrete under experimental conditions

Qualification of Heat Storage using Packed beds under Real Operating Conditions

Qualification of Heat Storage using PCM under experimental conditions

Qualification of high radiative flux processes

Qualification of Solar Driven Processes under realistic conditions

Sensor development and testing

Solar Fuels and Thermochemistry

Solar Hydrogen production and wastewater treatment

Solar Hydrogen Production Process Qualification

Solar photocatalytic treatment of urban and industrial wastewaters

Solar pumped LASER testing

Solar Radiation Measurement and Weather Station

Solar Thermochemical Hydrogen/Syngas

Surface materials treatment

Surface Properties of Absorbers & Receivers and their coating

Surface Treatment and Metallic Coatings

Synthesis of materials at high temperature

Testing of high temperature processes

Testing of materials at high flux

Testing of materials at high temperature

Testing of small steam turbines powered by molten salt steam generator

Testing of Solarized gas turbine in Real Conditions

Testing of Solarized Stirling Engines in Real Conditions

Testing TES prototypes using oil as HTF

Thermal & thermochemical properties evaluation for thermal storage materials

Thermal analysis

Thermal and Thermodynamic characterization of prototype Reactors for Central Receiver on Tower
Technologies under real operating conditions

<| <| <| <] <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <

Thermal and Thermodynamic characterization of prototype Receivers for Central Receiver on Tower Y
Technologies under Real Operating Conditions
Thermal treatment of materials at high temperature

Y

Water splitting thermochemical cycles
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GA No: 823802

30.04.2020

Service Name

TNA?

Accelerated Aging of absorbers & absorbing coatings

Advanced solid concepts for thermal energy storage

Atmosferic air packed bed test bench for simulation models validation

Calibration of Concentrated solar irradiance sensors

Characterization of HTF thermal properties

Characterization of HTF/HSM chemical stability

Deposits of coatings at high temperature

Development and characterization of Materials and Components for TES

Durability tests of Anti-Reflective Coatings on glass envelopes

Gas analysis

Heat Exchangers Characterization

Heliostat control algorithms

High flux sensors qualification

High temperature optical properties measurement

Material synthesis

Non-Contact Temperature Measurement at Solar Furnaces

Online and offline diagnostics

<| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <

WP3, D3.1 Version 1.3
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GA No: 823802

Optical Properties/Characterization of Absorbers & Receivers and their coating

30.04.2020

Outdoor exposure of Solar Reflectors

Qualification HSM/HTF

Qualification HTF based on particles

Qualification of Heat Storage using concrete under experimental conditions

Qualification of Heat Storage using Packed beds under Real Operating Conditions

Qualification of Heat Storage using PCM under experimental conditions

Qualification of high radiative flux processes

Qualification of Solar Driven Processes under realistic conditions

Sensor development and testing

Solar Fuels and Thermochemistry

Solar Hydrogen production and wastewater treatment

Solar Hydrogen Production Process Qualification

Solar photocatalytic treatment of urban and industrial wastewaters

Solar pumped LASER testing

Solar Radiation Measurement and Weather Station

Solar Thermochemical Hydrogen/Syngas

Surface materials treatment

Surface Properties of Absorbers & Receivers and their coating

Surface Treatment and Metallic Coatings

Synthesis of materials at high temperature

Testing of high temperature processes

Testing of materials at high flux

Testing of materials at high temperature

Testing of small steam turbines powered by molten salt steam generator

Testing of Solarized gas turbine in Real Conditions

Testing of Solarized Stirling Engines in Real Conditions

Testing TES prototypes using oil as HTF

Thermal & thermochemical properties evaluation for thermal storage materials

Thermal analysis

Thermal and Thermodynamic characterization of prototype Reactors for Central Receiver on Tower
Technologies under real operating conditions

<| <| <| <] <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <

Thermal and Thermodynamic characterization of prototype Receivers for Central Receiver on Tower Y
Technologies under Real Operating Conditions
Thermal treatment of materials at high temperature

Y

Water splitting thermochemical cycles

WP3, D3.1 Version 1.3
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GA No: 823802

30.04.2020

Service Name

TNA?

Accelerated Aging of absorbers & absorbing coatings

Advanced solid concepts for thermal energy storage

Atmosferic air packed bed test bench for simulation models validation

Calibration of Concentrated solar irradiance sensors

Characterization of HTF thermal properties

Characterization of HTF/HSM chemical stability

Deposits of coatings at high temperature

Development and characterization of Materials and Components for TES

Durability tests of Anti-Reflective Coatings on glass envelopes

Gas analysis

Heat Exchangers Characterization

Heliostat control algorithms

High flux sensors qualification

High temperature optical properties measurement

Material synthesis

Non-Contact Temperature Measurement at Solar Furnaces

Online and offline diagnostics

<| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <

WP3, D3.1 Version 1.3
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GA No: 823802

Optical Properties/Characterization of Absorbers & Receivers and their coating

30.04.2020

Outdoor exposure of Solar Reflectors

Qualification HSM/HTF

Qualification HTF based on particles

Qualification of Heat Storage using concrete under experimental conditions

Qualification of Heat Storage using Packed beds under Real Operating Conditions

Qualification of Heat Storage using PCM under experimental conditions

Qualification of high radiative flux processes

Qualification of Solar Driven Processes under realistic conditions

Sensor development and testing

Solar Fuels and Thermochemistry

Solar Hydrogen production and wastewater treatment

Solar Hydrogen Production Process Qualification

Solar photocatalytic treatment of urban and industrial wastewaters

Solar pumped LASER testing

Solar Radiation Measurement and Weather Station

Solar Thermochemical Hydrogen/Syngas

Surface materials treatment

Surface Properties of Absorbers & Receivers and their coating

Surface Treatment and Metallic Coatings

Synthesis of materials at high temperature

Testing of high temperature processes

Testing of materials at high flux

Testing of materials at high temperature

Testing of small steam turbines powered by molten salt steam generator

Testing of Solarized gas turbine in Real Conditions

Testing of Solarized Stirling Engines in Real Conditions

Testing TES prototypes using oil as HTF

Thermal & thermochemical properties evaluation for thermal storage materials

Thermal analysis

Thermal and Thermodynamic characterization of prototype Reactors for Central Receiver on Tower
Technologies under real operating conditions

<| <| <| <] <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <

Thermal and Thermodynamic characterization of prototype Receivers for Central Receiver on Tower Y
Technologies under Real Operating Conditions
Thermal treatment of materials at high temperature

Y

Water splitting thermochemical cycles
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GA No: 823802

30.04.2020

Service Name

TNA?

Accelerated Aging of absorbers & absorbing coatings

Advanced solid concepts for thermal energy storage

Atmosferic air packed bed test bench for simulation models validation

Calibration of Concentrated solar irradiance sensors

Characterization of HTF thermal properties

Characterization of HTF/HSM chemical stability

Deposits of coatings at high temperature

Development and characterization of Materials and Components for TES

Durability tests of Anti-Reflective Coatings on glass envelopes

Gas analysis

Heat Exchangers Characterization

Heliostat control algorithms

High flux sensors qualification

High temperature optical properties measurement

Material synthesis

Non-Contact Temperature Measurement at Solar Furnaces

Online and offline diagnostics

<| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <

WP3, D3.1 Version 1.3
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GA No: 823802

Optical Properties/Characterization of Absorbers & Receivers and their coating

30.04.2020

Outdoor exposure of Solar Reflectors

Qualification HSM/HTF

Qualification HTF based on particles

Qualification of Heat Storage using concrete under experimental conditions

Qualification of Heat Storage using Packed beds under Real Operating Conditions

Qualification of Heat Storage using PCM under experimental conditions

Qualification of high radiative flux processes

Qualification of Solar Driven Processes under realistic conditions

Sensor development and testing

Solar Fuels and Thermochemistry

Solar Hydrogen production and wastewater treatment

Solar Hydrogen Production Process Qualification

Solar photocatalytic treatment of urban and industrial wastewaters

Solar pumped LASER testing

Solar Radiation Measurement and Weather Station

Solar Thermochemical Hydrogen/Syngas

Surface materials treatment

Surface Properties of Absorbers & Receivers and their coating

Surface Treatment and Metallic Coatings

Synthesis of materials at high temperature

Testing of high temperature processes

Testing of materials at high flux

Testing of materials at high temperature

Testing of small steam turbines powered by molten salt steam generator

Testing of Solarized gas turbine in Real Conditions

Testing of Solarized Stirling Engines in Real Conditions

Testing TES prototypes using oil as HTF

Thermal & thermochemical properties evaluation for thermal storage materials

Thermal analysis

Thermal and Thermodynamic characterization of prototype Reactors for Central Receiver on Tower
Technologies under real operating conditions

<| <| <| <] <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <

Thermal and Thermodynamic characterization of prototype Receivers for Central Receiver on Tower Y
Technologies under Real Operating Conditions
Thermal treatment of materials at high temperature

Y

Water splitting thermochemical cycles
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GA No: 823802

30.04.2020

Service Name

TNA?

Accelerated Aging of absorbers & absorbing coatings

Advanced solid concepts for thermal energy storage

Atmosferic air packed bed test bench for simulation models validation

Calibration of Concentrated solar irradiance sensors

Characterization of HTF thermal properties

Characterization of HTF/HSM chemical stability

Deposits of coatings at high temperature

Development and characterization of Materials and Components for TES

Durability tests of Anti-Reflective Coatings on glass envelopes

Gas analysis

Heat Exchangers Characterization

Heliostat control algorithms

High flux sensors qualification

High temperature optical properties measurement

Material synthesis

Non-Contact Temperature Measurement at Solar Furnaces

Online and offline diagnostics

<| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <

WP3, D3.1 Version 1.3
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GA No: 823802

Optical Properties/Characterization of Absorbers & Receivers and their coating

30.04.2020

Outdoor exposure of Solar Reflectors

Qualification HSM/HTF

Qualification HTF based on particles

Qualification of Heat Storage using concrete under experimental conditions

Qualification of Heat Storage using Packed beds under Real Operating Conditions

Qualification of Heat Storage using PCM under experimental conditions

Qualification of high radiative flux processes

Qualification of Solar Driven Processes under realistic conditions

Sensor development and testing

Solar Fuels and Thermochemistry

Solar Hydrogen production and wastewater treatment

Solar Hydrogen Production Process Qualification

Solar photocatalytic treatment of urban and industrial wastewaters

Solar pumped LASER testing

Solar Radiation Measurement and Weather Station

Solar Thermochemical Hydrogen/Syngas

Surface materials treatment

Surface Properties of Absorbers & Receivers and their coating

Surface Treatment and Metallic Coatings

Synthesis of materials at high temperature

Testing of high temperature processes

Testing of materials at high flux

Testing of materials at high temperature

Testing of small steam turbines powered by molten salt steam generator

Testing of Solarized gas turbine in Real Conditions

Testing of Solarized Stirling Engines in Real Conditions

Testing TES prototypes using oil as HTF

Thermal & thermochemical properties evaluation for thermal storage materials

Thermal analysis

Thermal and Thermodynamic characterization of prototype Reactors for Central Receiver on Tower
Technologies under real operating conditions

<| <| <| <] <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <

Thermal and Thermodynamic characterization of prototype Receivers for Central Receiver on Tower Y
Technologies under Real Operating Conditions
Thermal treatment of materials at high temperature

Y

Water splitting thermochemical cycles
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GA No: 823802

30.04.2020

Service Name

TNA?

Accelerated Aging of absorbers & absorbing coatings

Advanced solid concepts for thermal energy storage

Atmosferic air packed bed test bench for simulation models validation

Calibration of Concentrated solar irradiance sensors

Characterization of HTF thermal properties

Characterization of HTF/HSM chemical stability

Deposits of coatings at high temperature

Development and characterization of Materials and Components for TES

Durability tests of Anti-Reflective Coatings on glass envelopes

Gas analysis

Heat Exchangers Characterization

Heliostat control algorithms

High flux sensors qualification

High temperature optical properties measurement

Material synthesis

Non-Contact Temperature Measurement at Solar Furnaces

Online and offline diagnostics
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WP3, D3.1 Version 1.3
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GA No: 823802

Optical Properties/Characterization of Absorbers & Receivers and their coating

30.04.2020

Outdoor exposure of Solar Reflectors

Qualification HSM/HTF

Qualification HTF based on particles

Qualification of Heat Storage using concrete under experimental conditions

Qualification of Heat Storage using Packed beds under Real Operating Conditions

Qualification of Heat Storage using PCM under experimental conditions

Qualification of high radiative flux processes

Qualification of Solar Driven Processes under realistic conditions

Sensor development and testing

Solar Fuels and Thermochemistry

Solar Hydrogen production and wastewater treatment

Solar Hydrogen Production Process Qualification

Solar photocatalytic treatment of urban and industrial wastewaters

Solar pumped LASER testing

Solar Radiation Measurement and Weather Station

Solar Thermochemical Hydrogen/Syngas

Surface materials treatment

Surface Properties of Absorbers & Receivers and their coating

Surface Treatment and Metallic Coatings

Synthesis of materials at high temperature

Testing of high temperature processes

Testing of materials at high flux

Testing of materials at high temperature

Testing of small steam turbines powered by molten salt steam generator

Testing of Solarized gas turbine in Real Conditions

Testing of Solarized Stirling Engines in Real Conditions

Testing TES prototypes using oil as HTF

Thermal & thermochemical properties evaluation for thermal storage materials

Thermal analysis

Thermal and Thermodynamic characterization of prototype Reactors for Central Receiver on Tower
Technologies under real operating conditions
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Thermal and Thermodynamic characterization of prototype Receivers for Central Receiver on Tower Y
Technologies under Real Operating Conditions
Thermal treatment of materials at high temperature

Y

Water splitting thermochemical cycles
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GA No: 823802

30.04.2020

Service Name

TNA?

Accelerated Aging of absorbers & absorbing coatings

Advanced solid concepts for thermal energy storage

Atmosferic air packed bed test bench for simulation models validation

Calibration of Concentrated solar irradiance sensors

Characterization of HTF thermal properties

Characterization of HTF/HSM chemical stability

Deposits of coatings at high temperature

Development and characterization of Materials and Components for TES

Durability tests of Anti-Reflective Coatings on glass envelopes

Gas analysis

Heat Exchangers Characterization

Heliostat control algorithms

High flux sensors qualification

High temperature optical properties measurement

Material synthesis

Non-Contact Temperature Measurement at Solar Furnaces

Online and offline diagnostics
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GA No: 823802

Optical Properties/Characterization of Absorbers & Receivers and their coating

30.04.2020

Outdoor exposure of Solar Reflectors

Qualification HSM/HTF

Qualification HTF based on particles

Qualification of Heat Storage using concrete under experimental conditions

Qualification of Heat Storage using Packed beds under Real Operating Conditions

Qualification of Heat Storage using PCM under experimental conditions

Qualification of high radiative flux processes

Qualification of Solar Driven Processes under realistic conditions

Sensor development and testing

Solar Fuels and Thermochemistry

Solar Hydrogen production and wastewater treatment

Solar Hydrogen Production Process Qualification

Solar photocatalytic treatment of urban and industrial wastewaters

Solar pumped LASER testing

Solar Radiation Measurement and Weather Station

Solar Thermochemical Hydrogen/Syngas

Surface materials treatment

Surface Properties of Absorbers & Receivers and their coating

Surface Treatment and Metallic Coatings

Synthesis of materials at high temperature

Testing of high temperature processes

Testing of materials at high flux

Testing of materials at high temperature

Testing of small steam turbines powered by molten salt steam generator

Testing of Solarized gas turbine in Real Conditions

Testing of Solarized Stirling Engines in Real Conditions

Testing TES prototypes using oil as HTF

Thermal & thermochemical properties evaluation for thermal storage materials

Thermal analysis

Thermal and Thermodynamic characterization of prototype Reactors for Central Receiver on Tower
Technologies under real operating conditions
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Thermal and Thermodynamic characterization of prototype Receivers for Central Receiver on Tower Y
Technologies under Real Operating Conditions
Thermal treatment of materials at high temperature

Y

Water splitting thermochemical cycles

WP3, D3.1 Version 1.3

Page 57 of 134



GA No: 823802

30.04.2020

Service Name

TNA?

Accelerated Aging of absorbers & absorbing coatings

Advanced solid concepts for thermal energy storage

Atmosferic air packed bed test bench for simulation models validation

Calibration of Concentrated solar irradiance sensors

Characterization of HTF thermal properties

Characterization of HTF/HSM chemical stability

Deposits of coatings at high temperature

Development and characterization of Materials and Components for TES

Durability tests of Anti-Reflective Coatings on glass envelopes

Gas analysis

Heat Exchangers Characterization

Heliostat control algorithms

High flux sensors qualification

High temperature optical properties measurement

Material synthesis

Non-Contact Temperature Measurement at Solar Furnaces
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GA No: 823802

Online and offline diagnostics

30.04.2020

Optical Properties/Characterization of Absorbers & Receivers and their coating

Outdoor exposure of Solar Reflectors

Qualification HSM/HTF

Qualification HTF based on particles

Qualification of Heat Storage using concrete under experimental conditions

Qualification of Heat Storage using Packed beds under Real Operating Conditions

Qualification of Heat Storage using PCM under experimental conditions

Qualification of high radiative flux processes

Qualification of Solar Driven Processes under realistic conditions

Sensor development and testing

Solar Fuels and Thermochemistry

Solar Hydrogen production and wastewater treatment

Solar Hydrogen Production Process Qualification

Solar photocatalytic treatment of urban and industrial wastewaters

Solar pumped LASER testing

Solar Radiation Measurement and Weather Station

Solar Thermochemical Hydrogen/Syngas

Surface materials treatment

Surface Properties of Absorbers & Receivers and their coating

Surface Treatment and Metallic Coatings

Synthesis of materials at high temperature

Testing of high temperature processes

Testing of materials at high flux

Testing of materials at high temperature

Testing of small steam turbines powered by molten salt steam generator

Testing of Solarized gas turbine in Real Conditions

Testing of Solarized Stirling Engines in Real Conditions

Testing TES prototypes using oil as HTF

Thermal & thermochemical properties evaluation for thermal storage materials

Thermal analysis

Thermal and Thermodynamic characterization of prototype Reactors for Central Receiver on Tower
Technologies under real operating conditions
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Thermal and Thermodynamic characterization of prototype Receivers for Central Receiver on Tower Y

Technologies under Real Operating Conditions

Thermal treatment of materials at high temperature Y
Y

Water splitting thermochemical cycles
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GA No: 823802

30.04.2020

Service Name

TNA?

Advanced materials analysis and characterization techniques

Advanced solid concepts for thermal energy storage

Atmosferic air packed bed test bench for simulation models validation

Calibration of Concentrated solar irradiance sensors

Characterization of HTF thermal properties

Characterization of HTF/HSM chemical stability

Deposits of coatings at high temperature

Development and characterization of Materials and Components for TES

Heat Exchangers Characterization

Heliostat control algorithms

High flux sensors qualification

High temperature optical properties measurement

High Temperature Thermochemical Research Units

Material synthesis

Non-Contact Temperature Measurement at Solar Furnaces

Online and offline diagnostics

Optical and thermal characterization of solar concentrators
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GA No: 823802

Optical Properties/Characterization of Absorbers & Receivers and their coating

30.04.2020

Outdoor exposure of Solar Reflectors

Qualification HSM/HTF

Qualification HTF based on particles

Qualification of Heat Storage using concrete under experimental conditions

Qualification of Heat Storage using Packed beds under Real Operating Conditions

Qualification of Heat Storage using PCM under experimental conditions

Qualification of high radiative flux processes

Qualification of Solar Driven Processes under realistic conditions

Sensor development and testing

Solar Fuels and Thermochemistry

Solar Hydrogen production and wastewater treatment

Solar Hydrogen Production Process Qualification

Solar pumped LASER testing

Solar Radiation Measurement and Weather Station

Solar Thermochemical Hydrogen/Syngas

Surface materials treatment

Surface Properties of Absorbers & Receivers and their coating

Synthesis of materials at high temperature

Testing of high temperature processes

Testing of materials at high flux

Testing of materials at high temperature

Testing of small steam turbines powered by molten salt steam generator

Testing of Solarized gas turbine in Real Conditions

Testing of Solarized Stirling Engines in Real Conditions

Testing TES prototypes using oil as HTF

Thermal & thermochemical properties evaluation for thermal storage materials

Thermal analysis

Thermal and Thermodynamic characterization of prototype Reactors for Central Receiver on Tower
Technologies under real operating conditions

<| <| <| <| <| <| <| <| <| <| <| <| <| <| <]| <| <| <| <| <| <| <| <| <| <| <| <| <| <

Thermal and Thermodynamic characterization of prototype Receivers for Central Receiver on Tower Y

Technologies under Real Operating Conditions

Thermal treatment of materials at high temperature Y
Y

Water splitting thermochemical cycles

WP3, D3.1 Version 1.3
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CYI

Service Name TNA?

Heliostat control algorithms Y
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Service Name TNA?
Outdoor exposure of Solar Reflectors Y
Sensor development and testing Y
Solar Thermal Desalination by Multi-Effect Distillation Y
Testing in molten salt loop of auxiliary components (valves, heat tracing, instrumentation) Y
Thermal and Thermodynamic characterization of prototype Receivers for Central Receiver on Tower Y

Technologies under Real Operating Conditions

WP3, D3.1 Version 1.3 Page 63 of 134
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Service Name TNA?
Linear Fresnel control algorithms Y
Outdoor optical and thermal performance of Linear Fresnel receivers Y

WP3, D3.1 Version 1.3 Page 64 of 134
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DLR

Service Name TNA?

Accelerated Aging of absorbers & absorbing coatings

Corrosion and material protection studies under artificial aging tests

Testing of high temperature processes

Testing of materials at high flux

Testing of materials at high temperature

Thermal treatment of materials at high temperature

High flux sensors qualification

Indoor qualification of linear receivers for LFC

z| z| z| <| <| <| <| <| <

Indoor qualification of linear receivers for PTC
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ENEA

30.04.2020

Service Name

TNA?

Calibration of solar Irradiation, Temperature and pressure measurement sensors

Characterization of Materials and Components for TES

Characterization of Materials and Components for TES systems with molten salts

Development and characterization of Materials and Components for TES

Flexible or ball-joints connections testing for molten salt loop

Indoor qualification of linear receivers for LFC

Indoor qualification of linear receivers for PTC

Online and offline diagnostics

Optical and thermal characterization of solar concentrators

Optical Properties of Mirrors. Reflectance measurement. Facets characterization

Outdoor exposure of Solar Reflectors

Outdoor optical and thermal performance of PTC linear receivers

Parabolic Trough Collector’s Characterization

Sensor development and testing

Simulation and modelling of thermal storage systems. Integration in STE plants or industrial heat processes

Solar Radiation Measurement and Weather Station

<| <| <| <| <| <| <| <| <| <| <| <| <| <| <

WP3, D3.1 Version 1.3
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GA No: 823802

Study on molten salts in Parabolic Trough Collectors and pipe section

30.04.2020

Testing in molten salt loop of auxiliary components (valves, heat tracing, instrumentation)

DNI Measurement and Analysis

Geometrical assessment of Solar Concentrators (Single Facets, Point and Line Focus Collectors)

Heat Exchangers Characterization

Molten salt pool to steam heat exchangers

Optical Properties/Characterization of Absorbers & Receivers and their coating

Photogrammetry Measurement of Concentrator’s shape

Testing of Rotating Connections for PT receivers (Flexible hoses, ball-joints, etc.)

Testing of small steam turbines powered by molten salt steam generator

ZlZ2|1 2|21 2| 2| 2| 2| <| <
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Service Name TNA?

Characterization of thermal performance of prototype Receivers for solar dish technology coupled with MGT Y
engine

Geometrical assessment of Solar Concentrators (Single Facets, Point and Line Focus Collectors)

Optical and thermal characterization of solar concentrators

Outdoor exposure of Solar Reflectors

Solar Radiation Measurement and Weather Station

z| <| <| <| <

DNI Measurement and Analysis
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GA No: 823802

30.04.2020

Service Name

TNA?

Advanced materials analysis and characterization techniques

Advanced solid concepts for thermal energy storage

Characterization of HTF thermal properties

Characterization of HTF/HSM chemical stability

Characterization of Materials and Components for TES

Characterization of Materials and Components for TES systems with molten salts

Development and characterization of Materials and Components for TES

Feasibility of Materials for Sensible and Latent Thermal Storage Systems

Gas analysis

Material synthesis

Qualification HSM/HTF

Solar Fuels and Thermochemistry

Solar Hydrogen Production Process Qualification

Thermal & thermochemical properties evaluation for thermal storage materials

Thermal analysis

Water splitting thermochemical cycles

Qualification HTF based on particles

z| <| <| <| <| <| <| <| <| <| <] <| <] <| <| <| <
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Service Name TNA?
Characterization of Optical Properties of Solar Reflectors Y
Optical Properties of Mirrors. Reflectance measurement. Facets characterization Y
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Service Name TNA?
Geometrical assessment of Solar Concentrators (Single Facets, Point and Line Focus Collectors) Y
Photogrammetry Measurement of Concentrator’s shape Y
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Service Name TNA?

Geometrical assessment of Solar Concentrators (Single Facets, Point and Line Focus Collectors) Y

WP3, D3.1 Version 1.3 Page 72 of 134



GA No: 823802 30.04.2020

Service Name TNA?
Deflectometry Measurement of Concentrator’s shape Y
Geometrical assessment of Solar Concentrators (Single Facets, Point and Line Focus Collectors) Y

WP3, D3.1 Version 1.3 Page 73 of 134



GA No: 823802 30.04.2020

Service Name TNA?
Deflectometry Measurement of Concentrator’s shape Y
Geometrical assessment of Solar Concentrators (Single Facets, Point and Line Focus Collectors) Y

WP3, D3.1 Version 1.3 Page 74 of 134
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Service Name TNA?

Characterization of Materials and Components for TES Y

Characterization of Materials and Components for TES systems with molten salts

Development and characterization of Materials and Components for TES

Feasibility of Materials for Sensible and Latent Thermal Storage Systems

Heat Exchangers Characterization

Qualification of Heat Storage using PCM under experimental conditions

Testing TES prototypes using oil as HTF

<| <| <| <| <| <| <

Thermal & thermochemical properties evaluation for thermal storage materials
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Service Name TNA?

Calibration of synthetic oil mass flow meters Y

Heat Exchangers Characterization

Online and offline diagnostics

Sensor development and testing

Characterization of Materials and Components for TES

Characterization of Materials and Components for TES systems with molten salts

Development and characterization of Materials and Components for TES

Feasibility of Materials for Sensible and Latent Thermal Storage Systems

Qualification HSM/HTF

Qualification of Heat Storage using PCM under experimental conditions

Simulation and modelling of thermal storage systems. Integration in STE plants or industrial heat processes

Testing TES prototypes using oil as HTF

21212121212 2| 2| 2] <| <]|<

Thermal & thermochemical properties evaluation for thermal storage materials
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30.04.2020

Service Name TNA?
Characterization of Materials and Components for TES Y
Characterization of Materials and Components for TES systems with molten salts Y
Online and offline diagnostics Y
Qualification of Heat Storage using Packed beds under Real Operating Conditions Y
Development and characterization of Materials and Components for TES N
N

Simulation and modelling of thermal storage systems. Integration in STE plants or industrial heat processes

WP3, D3.1 Version 1.3
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Service Name TNA?

Characterization of Materials and Components for TES Y

Characterization of Materials and Components for TES systems with molten salts

Development and characterization of Materials and Components for TES

Feasibility of Materials for Sensible and Latent Thermal Storage Systems

Heat Exchangers Characterization

Qualification of Heat Storage using concrete under experimental conditions

Qualification of Heat Storage using PCM under experimental conditions

Testing TES prototypes using oil as HTF

<| <| <| <| <| <| <| <

Thermal & thermochemical properties evaluation for thermal storage materials

WP3, D3.1 Version 1.3 Page 78 of 134



Water splitting thermochemical cycles

GA No: 823802 30.04.2020
ETH
Service Name TNA?

Advanced materials analysis and characterization techniques Y
Gas analysis Y
High Temperature Thermochemical Research Units Y
Measurements on material properties Y
Solar Fuels and Thermochemistry Y
Solar Thermochemical Hydrogen/Syngas Y
Synthesis of materials at high temperature Y
Testing of materials at high temperature Y
Thermal & thermochemical properties evaluation for thermal storage materials Y
Thermal treatment of materials at high temperature Y

Y

WP3, D3.1 Version 1.3
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Service Name TNA?

Gas analysis Y
Lab-scale test bed used for the evaluation of open volumetric receivers Y
Qualification of Solar Driven Processes under realistic conditions Y
Solar Hydrogen Production Process Qualification Y
Solar Thermochemical Hydrogen/Syngas Y
Testing of high temperature processes Y
Testing of materials at high flux Y

Y

Water splitting thermochemical cycles
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F-ISE

Service Name TNA?
Accelerated Ageing of absorbers & absorbing coatings Y
Corrosion and material protection studies under artificial aging tests Y
Durability of Solar Reflectors under Accelerated Aging Y
Outdoor exposure of Solar Reflectors Y
Solar Radiation Measurement and Weather Station Y
Thermal and Thermodynamic characterization of prototype Receivers for Central Receiver on Tower Y

Technologies under Real Operating Conditions
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Service Name TNA?
Characterisation of Soiling Y
Corrosion and material protection studies under outdoor exposure Y
Heliostat control algorithms Y
Heliostat(s) Performance Qualification Y
Photogrammetry Measurement of Concentrator’s shape Y

WP3, D3.1 Version 1.3 Page 82 of 134
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30.04.2020

Service Name

TNA?

3D Optical surface metrology

Characterization of Optical Properties of Solar Reflectors

Deflectometry Measurement of Concentrator’s shape

Geometrical assessment of Solar Concentrators (Single Facets, Point and Line Focus Collectors)

Indoor qualification of linear receivers for LFC

Optical Properties of Mirrors. Reflectance measurement. Facets characterization

Optical Properties/Characterization of Absorbers & Receivers and their coating

Sensor development and testing

Surface Properties of Absorbers & Receivers and their coating

<| <| <| <| <| <| <| <

WP3, D3.1 Version 1.3
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Service Name TNA?

Characterization of HTF/HSM chemical stability Y

Characterization of Materials and Components for TES

Characterization of Materials and Components for TES systems with molten salts

Characterization of molten salt mixtures

Development and characterization of Materials and Components for TES

Feasibility of Materials for Sensible and Latent Thermal Storage Systems

Qualification HSM/HTF

Qualification of Heat Storage using PCM under experimental conditions

<| <| <| <| <| <| <| <

Simulation and modelling of thermal storage systems. Integration in STE plants or industrial heat processes
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Service Name TNA?
Characterisation and Testing of Membranes for Water treatment Y
Innovative membrane desalination technologies (MD, FO) Y
Solar Thermal Desalination by Membrane Distillation Y

WP3, D3.1 Version 1.3 Page 85 of 134



GA No: 823802 30.04.2020
IMDEA
Service Name TNA?

Accelerated Aging of absorbers & absorbing coatings Y
Corrosion and material protection studies under outdoor exposure Y
Heliostat control algorithms Y
Heliostat(s) Performance Qualification Y
Optical and thermal characterization of solar concentrators Y
Outdoor exposure of Solar Reflectors Y
Qualification of Solar Driven Processes under realistic conditions Y
Solar Thermochemical Hydrogen/Syngas Y
Synthesis of materials at high temperature Y
Testing of high temperature processes Y
Testing of materials at high flux Y
Testing of materials at high temperature Y
Thermal and Thermodynamic characterization of prototype Reactors for Central Receiver on Tower Y
Technologies under real operating conditions
Thermal and Thermodynamic characterization of prototype Receivers for Central Receiver on Tower Y
Technologies under Real Operating Conditions
Thermal treatment of materials at high temperature

Y

Water splitting thermochemical cycles

WP3, D3.1 Version 1.3
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Service Name TNA?
Optimization of exhaust gas / molten salt heat exchangers by means of numerical simulation and Y
experimental test
Simulation and modelling of thermal storage systems. Integration in STE plants or industrial heat processes Y

WP3, D3.1 Version 1.3 Page 87 of 134



GA No: 823802

30.04.2020

Service Name

TNA?

Advanced materials analysis and characterization techniques

Advanced solid concepts for thermal energy storage

Analytical Services (Other Materials)

Characterization of Materials and Components for TES

Characterization of Optical Properties of Solar Reflectors

Development and characterization of Materials and Components for TES

Gas analysis

High Temperature Thermochemical Research Units

Lab-scale test bed used for the evaluation of open volumetric receivers

Material synthesis

Measurements on material properties

Metallography. Micro-hardness analysis. Thermogravimetric analysis

Optical properties of solar glass envelopes with and without anti-reflective coatings

Optical Properties/Characterization of Absorbers & Receivers and their coating

Qualification HTF based on particles

Solar Hydrogen Production Process Qualification

Surface materials treatment

Thermal & thermochemical properties evaluation for thermal storage materials

Thermal analysis

<| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <| <[| <

WP3, D3.1 Version 1.3
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GA No: 823802 30.04.2020

Service Name TNA?

Accelerated Aging of absorbers & absorbing coatings

Lab-scale test bed used for the evaluation of open volumetric receivers

Optical and thermal characterization of solar concentrators

Qualification of Solar Driven Processes under realistic conditions

Solar Fuels and Thermochemistry

Solar Thermochemical Hydrogen/Syngas

Synthesis of materials at high temperature

Testing of high temperature processes

Testing of materials at high flux

Testing of materials at high temperature

Thermal treatment of materials at high temperature

<| <] <| <] <| <| <| <| <| <| <| <

Water splitting thermochemical cycles
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GA No: 823802 30.04.2020

LNEG

Service Name TNA?
Simulation and modelling of thermal storage systems. Integration in STE plants or industrial heat processes Y
Computer fluid dynamics simulation for CSP components N
Computing time for user developed software N
Modelling and simulation N
Optical simulation of solar concentrating systems using ray-tracing N
N

Transient simulation of CSP plants and components
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GA No: 823802

30.04.2020

Service Name

TNA?

Accelerated Aging of absorbers & absorbing coatings

Advanced materials analysis and characterization techniques

Characterization of Materials and Components for TES systems with molten salts

Characterization of Polymeric Materials (elastomers and other polymers)

Corrosion and material protection studies under artificial aging tests

Corrosion and material protection studies under outdoor exposure

Durability of Solar Reflectors under Accelerated Aging

Durability tests of Anti-Reflective Coatings on glass envelopes

Measurements on material properties

Organic Coatings Qualification

Outdoor exposure of Solar Reflectors

Surface Treatment and Metallic Coatings

Thermal analysis

Analytical Services (Other Materials)

Characterization of HTF/HSM chemical stability

z| z| <| <| <| <| <| <| <] <| <| <| <| <

WP3, D3.1 Version 1.3
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GA No: 823802 30.04.2020
Service Name TNA?

Advising on Solar Radiation Measurement & Data Processing N
Calibration of solar Irradiation and Temperature measurement sensors N
DNI Measurement and Analysis N
Low-temperature solar collectors N
Solar Radiation Measurement and Weather Station N
Characterization of Optical Properties of Solar Reflectors Y
Optical Properties of Mirrors. Reflectance measurement. Facets characterization Y
Optical properties of solar glass envelopes with and without anti-reflective coatings Y
Optical Properties/Characterization of Absorbers & Receivers and their coating Y
Surface Properties of Absorbers & Receivers and their coating Y

Y

Surface Properties of Anti-Reflective coatings for solar receivers

WP3, D3.1 Version 1.3
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GA No: 823802

30.04.2020

facility type co:;‘:;(‘:ion Facility Name Location (GPS) 0‘:‘;"::&‘:"(&;2)
Fuel Cells and |Portugal, Lishoa:
Other Hydrogen facility |Latitude N 38° 46" 17" N/A
(H2) Longitude W 9° 10" 47"
Photos
Service Name TNA?

Gas analysis Y
Material synthesis (related to Catalists for Solar Fuels production) Y
Solar Fuels and Thermochemistry Y
Solar Hydrogen production and wastewater treatment Y
Solar photocatalytic treatment of urban and industrial wastewaters Y

Y

Solar Thermochemical Hydrogen/Syngas

WP3, D3.1

Version 1.3
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GA No: 823802 30.04.2020

METU

Service Name TNA?
Testing of high temperature processes Y
Testing of materials at high flux Y
Testing of materials at high temperature Y
Thermal treatment of materials at high temperature Y
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UAL
Service Name TNA?

Advising on Solar Radiation Measurement & Data Processing Y
Analytical Services (Other Materials) Y
Gas analysis Y
Heliostat control algorithms Y
Innovative membrane desalination technologies (MD, FO) Y
Simulation and modelling of thermal storage systems. Integration in STE plants or industrial heat processes Y
Solar photocatalytic treatment of urban and industrial wastewaters Y
Solar Photocatalytic Water Disinfection Y
Solar Radiation Measurement and Weather Station Y
Solar Reactors Development for Water Treatment Y

Y

Solar Thermal Desalination by Membrane Distillation

WP3, D3.1 Version 1.3 Page 95 of 134



GA No: 823802 30.04.2020

UEVORA

Service Name TNA?

Simulation and modelling of thermal storage systems. Integration in STE plants or industrial heat processes Y
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Service Name TNA?
Advising on Solar Radiation Measurement & Data Processing Y
DNI Measurement and Analysis Y
Solar Radiation Measurement and Weather Station Y
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Service Name TNA?

Optical and thermal characterization of solar concentrators

Outdoor optical and thermal performance of Linear Fresnel receivers

Outdoor optical and thermal performance of PTC linear receivers

<| <| <| <

Parabolic Trough Collector’s Characterization
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GA No: 823802

30.04.2020

Service Name

TNA?

Advanced solid concepts for thermal energy storage

Characterization of HTF thermal properties

Characterization of Materials and Components for TES

Characterization of Materials and Components for TES systems with molten salts

Development and characterization of Materials and Components for TES

Feasibility of Materials for Sensible and Latent Thermal Storage Systems

Optical Properties of Mirrors. Reflectance measurement. Facets characterization

Qualification HSM/HTF

Qualification of Heat Storage using concrete under experimental conditions

Testing in molten salt loop of auxiliary components (valves, heat tracing, instrumentation)

Two-tank molten salt storage system for simulation models validation

<| <] <| <] <| <| <| <| <| <

WP3, D3.1 Version 1.3
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GA No: 823802 30.04.2020

Annex 2. Others RI Facilities inside
SFERA-III consortium

CEA

Service Name

Control algorithms development for multi-thermal (Storage, Desalination, Chiller) LFR plants in oil

Control algorithms test for multi-thermal (Storage, Desalination, Chiller) LFR plants in oil

Simulation and modelling of multi-thermal (Storage, Desalination, Chiller) LFR plants in oil

Testing of components and sensors for multi-thermal (Storage, Desalination, Chiller) LFR plants in oil in real operating
conditions

Training in the piloting and maintenance of multi-thermal (Storage, Desalination, Chiller) LFR plants in oil
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GA No: 823802

30.04.2020

Service Name

Control algorithms development for LFR plants in DSG with or without Storage

Control algorithms test for LFR plants in DSG with or without Storage

Simulation and modelling of LFR plants in DSG with or without Storage

Testing of components and sensors for LFR plants in DSG in real operating conditions

Training in the piloting and maintenance of LFR plants in DSG with or without Storage

WP3, D3.1 Version 1.3
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Service Name

Optimization of the operating procedures

Performance and durability assessment of thermal storages

Testing TES prototypes water as HTF

Validation of numerical model of thermal storage systems

Validation of the thermo-hydraulic behaviour of storage systems under operating conditions similar to commercial CSP
plants,
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Service Name

Corrosion tests for PCM storage

Performance and durability assessment of thermal storages

WP3, D3.1 Version 1.3 Page 103 of 134



GA No: 823802 30.04.2020

CIEMAT

Service Name

Heliostat control algorithms

Heliostat(s) Performance Qualification

Optical Properties/Characterization of Absorbers & Receivers and their coating

Testing of materials at high flux

Testing of materials at high temperature

Testing of Solarized gas turbine in Real Conditions
Thermal and Thermodynamic characterization of prototype Receivers for Central Receiver on Tower Technologies under
Real Operating Conditions

WP3, D3.1 Version 1.3 Page 104 of 134



GA No: 823802 30.04.2020

Service Name

Accelerated aging by thermal cycling

Testing of materials at high SOLAR FLUX

Testing of materials at high temperature

Testing of Solarized Stirling Engines in Real Conditions

Thermal treatment of materials at high temperature

WP3, D3.1 Version 1.3 Page 105 of 134
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- Year of - . Land Area
facility type construction Facility Name Location (GPS) occupied (m?)
Spain:
Other 2008 Geolab Latitude N 37,097005 100
Longitude: W 2, 364750
Photos

Service Name

Geometrical assessment of Solar Concentrators (Single Facets, Point and Line Focus Collectors)

Photogrammetry Measurement of Concentrator’s shape

WP3, D3.1

Version 1.3
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Service Name

Accelerated Aging of absorbers & absorbing coatings

Advanced materials analysis and characterization techniques

Metallography. Micro-hardness analysis. Thermogravimetric analysis

Surface Properties of Absorbers & Receivers and their coating

Surface Treatment and Metallic Coatings

Testing of materials at high flux

Testing of materials at high temperature

Thermal treatment of materials at high temperature

WP3, D3.1 Version 1.3 Page 107 of 134



GA No: 823802

30.04.2020

Service Name

Characterization of Optical Properties of Solar Reflectors

Corrosion and material protection studies under artificial aging tests

Corrosion and material protection studies under outdoor exposure

Durability of Solar Reflectors under Accelerated Aging

Optical Properties of Mirrors. Reflectance measurement. Facets characterization

Outdoor exposure of Solar Reflectors

WP3, D3.1 Version 1.3
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Service Name

Lab-scale test bed used for the evaluation of open volumetric receivers

WP3, D3.1 Version 1.3 Page 109 of 134
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Service Name

Calibration of Concentrated solar irradiance sensors

Calibration of Infrared sensors for temperature measurement

High flux sensors qualification

WP3, D3.1 Version 1.3 Page 110 of 134
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Service Name

Testing of Rotating Connections for PT receivers (Flexible hoses, ball-joints, etc.)
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Service Name

Indoor qualification of linear receivers for LFC

Indoor qualification of linear receivers for PTC

Outdoor optical and thermal performance of Linear Fresnel receivers

Outdoor optical and thermal performance of PTC linear receivers

WP3, D3.1 Version 1.3 Page 112 of 134



GA No: 823802 30.04.2020

Service Name

Characterization of Materials and Components for TES

Feasibility of Materials for Sensible and Latent Thermal Storage Systems

WP3, D3.1 Version 1.3 Page 113 of 134



GA No: 823802

30.04.2020

Service Name

Deposits of coatings at high temperature

Durability tests of Anti-Reflective Coatings on glass envelopes

Optical properties of solar glass envelopes with and without anti-reflective coatings

Optical Properties/Characterization of Absorbers & Receivers and their coating

Static Contact Angle measurements on the surface of Anti-Reflective Coatings

Surface Properties of Anti-Reflective coatings for solar receivers

WP3, D3.1 Version 1.3
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Service Name

Solar Fuels and Thermochemistry

Solar Hydrogen Production Process Qualification
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Solar Thermochemical Hydrogen/Syngas

Water splitting thermochemical cycles

WP3, D3.1 Version 1.3 Page 116 of 134
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Service Name

Study and development of control schemes for solar fields with direct steam generation

Study and optimization of the operating procedures that must be implemented in solar fields with direct steam
generation in PTC

Testing of components for parabolic troughs solar fields with direct steam generation under real operating conditions

Thermo-hydraulic study of two-phase of water/steam in horizontal tubes with non-homogeneous heat flux.
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Service Name

Accelerated Aging of absorbers & absorbing coatings

Durability tests of Anti-Reflective Coatings on glass envelopes

Optical and thermal characterization of solar concentrators

Outdoor optical and thermal performance of Linear Fresnel receivers

Outdoor optical and thermal performance of PTC linear receivers

Parabolic Trough Collector’s Characterization

Testing of components for parabolic troughs solar fields with oil under real operating conditions

Testing of Rotating Connections for PT receivers (Flexible hoses, ball-joints, etc.)

WP3, D3.1 Version 1.3 Page 118 of 134
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Service Name

Outdoor optical and thermal performance of PTC linear receivers

Sensor development and testing for sCO2 up to 5002C/100bar

Testing of gasses as HTF up to 5002C

Testing of Rotating Connections for PT receivers (Flexible hoses, ball-joints, etc.)
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Service Name

Accelerated Aging of absorbers & absorbing coatings

Durability tests of Anti-Reflective Coatings on glass envelopes

Optical and thermal characterization of solar concentrators

Outdoor optical and thermal performance of Linear Fresnel receivers

Outdoor optical and thermal performance of PTC linear receivers

Parabolic Trough Collector’s Characterization

Testing of components for parabolic troughs solar fields with oil under real operating conditions

Testing of Rotating Connections for PT receivers (Flexible hoses, ball-joints, etc.)
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Service Name

Accelerated Aging of absorbers & absorbing coatings

Optical and thermal characterization of solar concentrators

Outdoor optical and thermal performance of Linear Fresnel receivers

Outdoor optical and thermal performance of PTC linear receivers

Parabolic Trough Collector’s Characterization

Testing of new thermal oils as HTF under real solar conditions

Testing of Rotating Connections for PT receivers (Flexible hoses, ball-joints, etc.)
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CNRS

Service Name

Advanced materials analysis and characterization techniques

Advanced solid concepts for thermal energy storage

Atmosferic air packed bed test bench for simulation models validation

Calibration of Concentrated solar irradiance sensors

Characterization of HTF thermal properties

Characterization of HTF/HSM chemical stability

Deposits of coatings at high temperature

Development and characterization of Materials and Components for TES

Heat Exchangers Characterization

High flux sensors qualification

High Temperature Thermochemical Research Units

Material synthesisGas analysis

Non-Contact Temperature Measurement at Solar Furnaces

Optical and thermal characterization of solar concentrators

Outdoor exposure of Solar Reflectors

Qualification HSM/HTF
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Qualification HTF based on particles

Qualification of Heat Storage using concrete under experimental conditions

Qualification of Heat Storage using Packed beds under Real Operating Conditions

Qualification of Heat Storage using PCM under experimental conditions

Qualification of high radiative flux processes

Qualification of Solar Driven Processes under realistic conditions

Sensor development and testing

Solar Fuels and Thermochemistry

Solar Hydrogen production and wastewater treatment

Solar Hydrogen Production Process Qualification

Solar pumped LASER testing

Solar Radiation Measurement and Weather Station

Solar Thermochemical Hydrogen/Syngas

Surface materials treatment

Surface Treatment and Metallic Coatings

Synthesis of materials at high temperature

Testing of materials at high flux

Testing of materials at high temperature

Testing of Rotating Connections for PT receivers (Flexible hoses, ball-joints, etc.)

Testing of small steam turbines powered by molten salt steam generatorOnline and offline diagnostics

Testing of Solarized gas turbine in Real Conditions

Testing of Solarized Stirling Engines in Real Conditions

Testing TES prototypes using oil as HTF

Thermal & thermochemical properties evaluation for thermal storage materials

Thermal analysisTesting of high temperature processes

Thermal and Thermodynamic characterization of prototype Reactors for Central Receiver on Tower Technologies under
real operating conditions

Thermal and Thermodynamic characterization of prototype Receivers for Central Receiver on Tower Technologies under
Real Operating Conditions

Thermal treatment of materials at high temperature

Water splitting thermochemical cycles
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DLR

Service Name

Atmosferic air packed bed test bench for simulation models validation

Deflectometry Measurement of Concentrator’s shape

Heliostat control algorithms

Heliostat(s) Performance Qualification

Photogrammetry Measurement of Concentrator’s shape

Qualification of Heat Storage using Packed beds under Real Operating Conditions

Qualification of Solar Driven Processes under realistic conditions

Solar Fuels and Thermochemistry

Solar Radiation Measurement and Weather Station

Thermal and Thermodynamic characterization of prototype Reactors for Central Receiver on Tower Technologies under
real operating conditions
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Service Name

Advanced solid concepts for thermal energy storage

Characterization of Materials and Components for TES

Qualification of Heat Storage using concrete under experimental conditions

Qualification of Heat Storage using PCM under experimental conditions

Simulation and modelling of thermal storage systems. Integration in STE plants or industrial heat processes

Solar Fuels and Thermochemistry

Solar Hydrogen Production Process Qualification

Solar Thermochemical Hydrogen/Syngas
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Service Name

Characterization of Optical Properties of Solar Reflectors

Deflectometry Measurement of Concentrator’s shape

Heliostat control algorithms

Heliostat(s) Performance Qualification

Optical Properties of Mirrors. Reflectance measurement. Facets characterization

Photogrammetry Measurement of Concentrator’s shape
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Service Name

Advising on Solar Radiation Measurement & Data Processing

Calibration of RSP Solar Irradiation Sensors

Calibration of solar Irradiation, Temperature and pressure measurement sensors

DNI Measurement and Analysis

Outdoor exposure of Solar Reflectors

Sensor development and testing

Solar Radiation Measurement and Weather Station
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Service Name

Accelerated Aging of absorbers & absorbing coatings

Characterization of Optical Properties of Solar Reflectors

Deflectometry Measurement of Concentrator’s shape

Durability tests of Anti-Reflective Coatings on glass envelopes

Geometrical assessment of Solar Concentrators (Single Facets, Point and Line Focus Collectors)

Indoor qualification of linear receivers for PTC

Measurements on material properties

Optical and thermal characterization of solar concentrators

Optical Properties of Mirrors. Reflectance measurement. Facets characterization

Optical Properties/Characterization of Absorbers & Receivers and their coating

Parabolic Trough Collector’s Characterization

Photogrammetry Measurement of Concentrator’s shape

Surface Properties of Absorbers & Receivers and their coating

Surface Properties of Anti-Reflective coatings for solar receivers
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Service Name

Outdoor exposure of Solar Reflectors

Outdoor optical and thermal performance of PTC linear receivers

Parabolic Trough Collector’s Characterization

Solar Radiation Measurement and Weather Station

Testing of components for parabolic troughs solar fields with direct steam generation under real operating conditions
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Service Name

Corrosion and material protection studies under artificial aging tests

High flux sensors qualification

Non-Contact Temperature Measurement at Solar Furnaces

Qualification of high radiative flux processes

Solar Radiation Measurement and Weather Station

Testing of high temperature processes

Testing of materials at high flux

Testing of materials at high temperature

Thermal treatment of materials at high temperature
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Service Name

Corrosion and material protection studies under artificial aging tests

High flux sensors qualification

Non-Contact Temperature Measurement at Solar Furnaces

Qualification of high radiative flux processes

Solar Radiation Measurement and Weather Station

Testing of high temperature processes

Testing of materials at high flux

Testing of materials at high temperature

Thermal treatment of materials at high temperature
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ENEA
- Year of - . Land Area
facility type construction Facility Name Location (GPS) occupied (m?)
Italy:
Other 2003 MoSE Latitude N 42°03.0" 200

Longitude E 12°18.0"

Photos

Service Name

Characterization of HTF thermal properties

Characterization of HTF/HSM chemical stability

Characterization of Materials and Components for TES

Characterization of Materials and Components for TES systems with molten salts

Development and characterization of Materials and Components for TES

Heat Exchangers Characterization

Optimization of exhaust gas / molten salt heat exchangers by means of numerical simulation and experimental test

Qualification HSM/HTF

Sensor development and testing

Simulation and modelling of thermal storage systems. Integration in STE plants or industrial heat processes

Solar Fuels and Thermochemistry

Solar Hydrogen Production Process Qualification

Solar Thermal Desalination by Membrane Distillation

Solar Thermochemical Hydrogen/Syngas

Testing in molten salt loop of auxiliary components (valves, heat tracing, instrumentation)

Testing of components for parabolic troughs solar fields with oil under real operating conditions

Testing TES prototypes using oil as HTF

Water splitting thermochemical cycles
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ETH

Service Name

Water splitting thermochemical cycles
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LNEG
- Year of - . Land Area
facility type construction Facility Name Location (GPS) occupied (m?)
Portugal, Lisboa:
Furnace 2003 Fresnel Furnace Latitude N 38° 46' 25" 18

(FF-1) Longitude W 9° 10' 37"

Service Name

Material synthesis*

Synthesis of materials at high temperature

Testing of materials at high flux

Testing of materials at high temperature
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