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Thermal energy storage systems 

Enolcon GmbH is an independent and world wide active Consultant and Engineering company. Key point is the development and the project management 
of renewable energy power plant projects. Enolcon was founded in 2008 at Bietigheim-Bissingen by Dr. Schneider und Dr. Maier, both looking at an over 
20 years lasting experience in the field of power plant engineering and renewable energies (e.g. Solar, biomass). In 2013 the company STORASOL was 
founded, based on the development of a new energy storage technology. STORASOL is now responsible for the construction, sales and distribution of the 
HTTESS-system.  

Test results TESS002 

Next steps 
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Key features of the 
developed storage system: 
 Storage system/-medium: 

Packed bed with e.g. 
stones, trough-flowed 
horizontally, 

 Storage-modules are 
arranged in an open cycle 
with air as HTF, 

 Recovering of heat with 
air-air heat exchanger in 
order to reach high 
efficiencies, 

 Modular set-up within the 
system as well as in the 
storage module,  

 Set-up of the storage 
modules is characterized 
by low pressure losses, 

 Recently temperatures of 
up to 550 °C are achieved 
within the storage layer, 

 Temp. > 550 °C possible.  

The thermal energy storage with the storage medium as well as the 
set-up of the overall system are developed by enolcon. All other 
components are state-of-the-art components used in the industry or in 
power plants.  
The overall system as well as the detailed design execution of the 
storage-module are worldwide patent pending. 
(PCT/EP2011/063453).  
 

The applicability of the technology has 
been demonstrated with two  systems: 
TESS 001:  
 Demonstration of the functional 

principle  
 Analysis of the temperature behavior 

in one layer. 
TESS 002:  
 Demonstration of the charging 

principle of several layers in parallel. 
 Detailed analysis of the temperature 

behavior within the layer. 
 Development of models reflecting 

the temperature behavior 
Current goal is to  demonstrate the 
whole functional principle with a large-
scale plant in  commercially size.  
 Summarizes the main characteristics of high-temperature thermal 

energy storage system: 
•Modularity: The system is easily adaptable to different performance 

classes. It can be combined with all CSP-Technologies.  
•Cost saving: Besides the storage material, all other components are 

state-of-the-art and standardized. In addition no expensive auxiliary 
systems are needed.  

•Ready for the future: Further development of the CSP technology 
towards higher temperatures and pressures can be adopted easily 

 

With the TESS002 demonstration plant, the main principles of the 
HTTESS-system are demonstrated. The plant consists of four layers that 
are trough-flowed in parallel. In every layer nine different 
measurement points are integrated. 
The first test already have shown that there is no problem to reach 
500°C in the storage material. Further results are shown below. 

 With TESS002 further developments regarding inner design of the 
storage module are investigated 

 Enolcon has already started the engineering works for the pilot 
plant TESS003 with all major parameters in full scale. Only the 
amount of storage layers and the width will be smaller. This plant 
will also be equipped with heat exchangers to demonstrate the 
whole system in operation.  

 Further steps and developments:  

 Charging profile over one 
level of the layer shows 
very smooth behavior 

 
 Small hysterias is observed 

between entrance and exit 
of the layer 

 
 Charging profile over the 

height of the layer shows a 
very similar behavior for all 
levels 
 

 Energy is distributed  
uniformly over the layer, 
resulting in a equal load 
profile over the layer 
 

 The temperature behavior 
depends on the heat 
transfer coefficient, which 
is depending on the 
velocity of the air flow.  
 

The first results are promising, especially in light of the fact that the 
ratio between surface and storage material is in such small plant worse 
compared to larger modules. Until today no issues of the storage 
module has been observed due to the charging or discharging cycles. 
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Enolcon 
CSP 

activity 
since 
2006

Strategic 
considerations on 
storage use

2009 2010 2011 2012 2013 2014 2015

- market- / technology 
analysis
on storage systems (HTTESS)

- first enolcon concept
- start development enolcon

HTTESS
- Engineering/Studies
- Patent / Registration
- Pilot plant planning, 

construction

- experimental works on pilot 
plant

- technical optimization
- Fluid dynamics: first simulations
- Development and analysis of 

possible applications (CAES, 
Wind, ind. heat, etc.)

- market assessment
- economical assessment

- investigation CAES
- further simulation concerning 

fluid dynamics
- Cost estimation full scale storage
- Construction flow test rig

- Further development 
and optimization of the 
system

- Marketing and sales
- Construction of the first 

commercial HTTESS-
system

- Experimental works on flow test 
rig

- Construction and experimental 
works on a first small scale 
demonstration plant

- Optimization on fluid dynamics 
and whole system

- launch STORASOL GmbH

- Construction and experimental 
works on HTTESS-test rigs

- further optimization of the 
construction 

- Construction of a first large 
scale demonstration plant of 
the HTTESS system


