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LocationScope

Since a couple of years advanced Ceramic Matrix Com-

posites (CMC) have gained attention because of their pos-

sible application as gas-tight and damage tolerant compo-

nents, which can be used in high temperature environ-

ments.  Typically, such kinds of requirements are found in

Concentrated Solar Power (CSP), which has become a

small but increasing integral part of the electricity supply

of many countries of the world. CSP technology uses high

temperature solar heat to operate thermal engines. CSP

offers unique features such as the possibility of a sustain-

able base load electricity supply and the possible hybrid-

ization with a simultaneous use of the engine waste heat

for secondary applications such as desalination.

The main objective of the project CMC4CSP was to make

use of the latest developments in material science for an

approach to improve CSP-key-components such as ther-

mal high temperature receivers. The project aimed at cre-

ating a German-Swiss-Korean network able to launch

activities towards this direction.

After having held a first Symposium in Yeungnam, Korea

in November 2012, a second one in June 2013 in Lugano,

Switzerland, this third workshop is aimed at dissipating

CMC4CSP project results for further use in a wider

research society.



Time Schedule & Abstracts

14:00 Opening Remarks

A. Ortona, D.H. Yoon, Th. Fend

14:15 Introduction into Solar Tower Technology

P. Schwarzbözl, DLR, Germany

14:45 Consolidation of tubular SiCf/Si/SiC

composite by electrophoretic deposition and

liquid silicon infiltration for CSP applications

H.-W. Yu, K. Raju and D.-H. Yoon,

Yeungnam University, Gyeongsan, South Korea

Tubular Si-infiltrated SiCf/SiC composites

composed of inner cellular foams and outer

dense skin were fabricated by electrophoretic

deposition of matrix phases followed by Si-

infiltration for solar receiver applications in CSP.

Using a conventional replica method combined

with 3D printing of polymeric inks, 3 types of

foams were fabricated to examine the thermal

exchanging efficiency depending on the structure

of cellular foams. To form a gas-tight dense skin

layer for the wound SiC fibers around the

cylindrical foam, electrophoretic deposition of SiC

and carbon black particles and Si-infiltration at

1550 C were performed.º

After liquid silicon infiltration, the composite

revealed a density of 2.75g/cm along with a³

well-joined interface between the inside Si/SiC

foam and outer SiC /Si/SiC skin layer. The results
f

also showed that the skin layer, which was

composed of 81.4 wt. % -SiC, 17.2 wt. % Si�

and 1.4 wt. % SiO , exhibited a gastight dense
2

microstructure and the flexural strength of 192.3

MPa. Overall, this hybrid method was found to be

a suitable processing technology for fabricating

SiC /SiC-based composites for high temperature
f

solar receiver applications.

15:30 Coffee Break

16:00 Engineered cellular ceramics:

new opportunities for high temperature

applications

Alberto Ortona, ICIMSI-SUPSI,

Lugano, Switzerland

Technological advancements increase the demand

for better performing materials, with particular

attention to advanced ceramics. The performance

of cellular structures depends on bulk material

properties and on the geometry of their struc-

tures. Thus, along with materials optimization, the

geometrical optimization represents a crucial fac-

tor for cellular materials' performance.

Indeed this presentation focuses on the geometri-

cal optimization, driven by the need for high

thermo-mechanical and fluid dynamic properties

of the product. Silicon carbide structures are used

as an example to demonstrate this optimization

approach, starting from random foam structures,

and ending with virtually optimized structures

which are then produced via additive manufactur-

ing and replica. Innovative open cell silicon carbide

structures are presented in view of high end appli-

cations such as concentrated solar energy conver-

sion.

16:45 Experimental and numerical determination of

the thermal performance of engineered

cellular ceramics

G. Feckler, O. Smirnova, Th. Fend, DLR, Germany

The tailored lay-out of components in CSP-

installations plays a major role in optimizing the

overall plant performance. As an example, the

enhancement of heat transfer in a tubular heat

exchanger has been demonstrated experimentally

and numerically. This component could also be

considered as a tubular receiver in Solar Tower

Technology. Samples provided by the partner insti-

tutes have been characterized in terms of perme-

ability and heat transfer properties. Foam replica

as well as engineered replica of regular 3-D struc-

tures have been investigated. It could be shown

that the overall  heat transfer performance at

selected temperatures and mass flows could be

increased significantly.

17:30 Snacks & Drinks


