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Agenda

Competence Center «Thermal Energy Storage»

Thermal Energy Storage and its applications

Phase Change Materials development
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Lucerne University of Applied Sciences and Arts
Education, continuing education and research

Lucerne School of Engineering and Architecture

12 Competence Centers 

• Typology and Planning in Architecture

• Structural Engineering

• Building Envelope

• Center for Integrated Building Technology

• iHomeLab

• Electronics

• Mechanical Systems

• Fluid Mechanics and Hydro-Machines 

• Thermal Energy Systems and Process Engineering

• Thermal Energy Storage (CCTES)

• Intelligent Sensors and Networks

• Biosciences and Medical Engineering
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Vision 
Storing heat & cold and temperature stability for a climate neutral future.

We assess and develop thermal storage solutions for buildings, districts 

and industry. Material analytics, component development, energy system 

models and data science help us to validate our systems’ performance in 

real world applications. We aim for a sustainable, resilient climate neutral 

future.  
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CC Thermal Energy Storage
Facts and Figures

2 Spin-Offs

4 PhD, 26 peer reviewed publications in 2019

4 Mio CHF turnover

35 running projects with industry
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CC Thermal Energy Storage
National and International network
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Cooperation with Industry
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Material characterization and optimization

Pilot plants and fundamental research

System modelling and optimization of components

CC Thermal Energy Storage
We are experts in…

Assessment, data science and monitoring of 
energy systems



10

Latent Energy Storage

Sensible/Seasonal Energy Storage

Temperature Stability

Assessment of Storages

CC Thermal Energy Storage
Focus Topics…
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CC Thermal Energy Storage
Latent Energy Storage: Overview

Characteristics

• Heat or cold storage in a 
melting / solidification 
process

• Phase Change Material 
(PCM) as storage medium

Comparison with sensible storage: 

 2‐8 times higher energy density than 
water 

 Steady Toutput
× Low heat transfer coefficient

× Higher cost
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CC Thermal Energy Storage
Latent Energy Storage: Overview

Applications

Decoupling Demand & Supply

Peak-Load Shifting

Sector Coupling
«Power2Heat»
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CC Thermal Energy Storage
Latent Energy Storage: Overview
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CC Thermal Energy Storage
Latent Energy Storage: Overview

Materials

Components System

• Long-term stability

• Handling/Packaging

• Supercooling

• Volume Change

• Heat transfer concepts

• Material compatibility

• System Modeling

• System Integration

• Design rules
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CC Thermal Energy Storage
Latent Energy Storage: Materials

Phase Change Materials (PCM) Material Analysis

Stability Tests

Compatibility Tests

Production
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Sharma, S. D., & Sagara, K. (2005). Latent Heat Storage Materials and Systems: A Review. International Journal of Green 
Energy, 2(1), 1–56. https://doi.org/10.1081/GE-200051299

Supercooling
(T (Thermocouple), t (Timer))

ENTHALPY (DSC; 
CALORIMETERS); Density
(Hydrometer, Buoyancy)

Thermo-physical Kinetic

Melting Temperature
(Thermocouple)

Segregation (T, Enthalpy, 
Energy Balance (T & mሶ ))

Heat Flux (DSC + sapphire)

Thermal Conductivity (THB)

Corrosion rate (weight)

Swelling ratio, Extraction
Content (weight)

Diffusion

COMPOSITION (KFT)

Crystallization growth rate

Chemical & Physical Stability
c
p

CC Thermal Energy Storage
Latent Energy Storage: Properties
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CC Thermal Energy Storage
Latent Energy Storage: DSC
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CC Thermal Energy Storage
Latent Energy Storage: DSC



19

CC Thermal Energy Storage
Latent Energy Storage: Properties

Enthalpy
J/g or kWh/m3

Phase change temperature
Melting and solidification

TIME/Cycles (>20k)
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CC Thermal Energy Storage
Latent Energy Storage: Thermal Cycling
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CC Thermal Energy Storage
Latent Energy Storage: Thermal Cycling

Change of TPC
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CC Thermal Energy Storage
Latent Energy Storage: Thermal Cycling

Assessment before/after cycling:

• Enthalpy

• Phase change temperature

Challenges with DSC

• Sample manipulation required

• Very small sample amount

• Sampling -> inhomogeneous mixtures after cycling

=> alternatives to DSC
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CC Thermal Energy Storage
Latent Energy Storage: 3-layer calorimetry
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Challenges with 3LC

• Confined sample geometry

• Commercial solution

• Long Measurement time
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CC Thermal Energy Storage
Latent Energy Storage: Drop calorimetry
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CC Thermal Energy Storage
Latent Energy Storage: Drop calorimetry

Challenges with Drop calorimetry

• Calibration substances

• Positioning of thermal probe
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CC Thermal Energy Storage
Latent Energy Storage: Easymax HF Cal

Challenges with HF Cal

• Bulk crystallization

• Heat Transfer Medium

• No complete insight in 

calculation software

• «Noise»
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CC Thermal Energy Storage
Latent Energy Storage: Online measurements
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CC Thermal Energy Storage
Latent Energy Storage: Online measurements
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CC Thermal Energy Storage
Conclusions

Conclusions

• Complementary calorimetry measurements

• Precise and accurate measurements

• Less sample handling

• Environmental conditions crucial

Thank you for your attention!

Questions?


