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ASTERIx-CAESar project focuses on the development of a novel high-efficiency solar thermal power plant concept with an integrated electricity storage solution. 
The project combines air-based central receiver Concentrated Solar Power and Compressed Air Energy Storage to maximize conversion efficiency and power 
grid energy management, enabling a new operation strategy and business model.

✓ The receiver is a key component for the successful operation of the
prototype, making its validation essential before full-scale deployment. A
single-cup receiver was therefore tested at IMDEA Energy facilities in
Madrid under real operating conditions, providing a critical validation step
prior to the installation of the complete receiver in Almería

✓ The objective is to validate the thermal and structural performance of the
receiver under real flow conditions through an intermediate single-cup
configuration. This setup provides a controlled testing environment while
reproducing representative operating conditions, enabling the identification
and mitigation of potential issues before deployment of the final receiver.

✓ The receiver dimensions were established based on thermal and mechanical
simulations, which were used to assess the component’s performance under
the expected operating conditions and ensure compliance with the required
thermal and structural constraints.

Conclusions
❑ Tested receiver under real-world conditions. The single-cup receiver 

was successfully tested under representative operating conditions over 
more than 15 hours of testing, validating its thermal and structural 
performance prior to full-scale deployment.

❑ First stage of receiver design accomplished. The receiver design was 
successfully developed and validated through thermal and mechanical 
simulations, establishing the basis for the final receiver configuration.

❑ Demonstrated durability under real-world operating conditions, 
reaching 800° needed for proper prototype operation. The receiver 
demonstrated stable operation under representative conditions, 
reaching temperatures above 800°C, as required for proper prototype 
operation.

❑ The absorber efficiency remained below the expected level. Due to 
non-uniform solar flux, excessive thermal losses in the air ducts and 
possible intake of cold ambient air, highlighting the need for test-
bench optimization and loss minimization.
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Thermal loop for receiver operation

Solar field

A transportable thermal loop
was installed at the IMDEA
experimental tower to test the
single-cup receiver under
concentrated solar radiation.
Ambient air is forced through the
absorber, receiver pipe and
air/water heat exchanger, with the
system thermally insulated to
minimise heat losses. By
measuring the incident solar
flux, air mass flow rate and
temperature differences, the
thermal power and receiver
efficiency can be determined.
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