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Why Y our Coffee Mug Holds the Secret to Modern Energy Storage

Ever notice how your morning coffee stays warm for hours in a ceramic mug? That's basic thermal energy
storage in action - and it's exactly what engineers are scaling up for renewable energy systems. Let's unpack

the three main storage types that are reshaping how we power our world.

The Big Three: Sensible, Latent, and Chemical Storage
1. Sensible Heat Storage - The Simple Giant

Works like athermal battery using temperature changes

Common materials: Water (4.18 kJkg?C), sandstone (0.92 kJ/kg?C)
Real-world example: Spain's Solar Two plant stores heat in 1,450 tons of molten salt at 565?7C

Pro tip: To calculate storage capacity: Q = m x ¢ X DT (Where m=mass, c=specific heat, DT=temperature
change)
2. Latent Heat Storage - Phase Change Magic

Paraffin wax stores 200 kJ/kg during solid-liquid transition

Salt hydrates like sodium sulfate decahydrate (252 kJ/kg)
Emerging tech: Microencapsulated PCM in building materials

Did you know? The human body uses phase change too - sweat evaporation cools us through latent heat
transfer!
3. Thermochemical Storage - The Energy Dense Future

Ammoniadissociation: 3,000 kJkg storage capacity

Metal hydrides absorbing hydrogen with heat release
Current research focus. Zeolite-water adsorption systems

When Size Matters: Application-Specific Solutions

Scale

Page 1/3



T Exploring Thermal Energy Storage Types: From Ice

n.... Cubes to Molten Salt

Best Technology
Rea World Example

Residential
Water tanks (80-120L)
Solar thermal combi-systems

Commercial
| ce storage (76,000 ton-hr)
Chicago's Willis Tower cooling

Utility
Molten salt (10+ hours storage)
Morocco's Noor 111 plant

The Cutting Edge: What's Hot in TES Research

Nano-enhanced PCM s boosting conductivity by 150%
Seasonal underground storage (ATES) achieving 70% efficiency
Liquid air storage (LAES) hitting 60-75% round-trip efficiency

Case Study: Drake Landing Solar Community

This Canadian neighborhood stores summer heat in underground boreholes, achieving 90% winter heating
from solar. The secret sauce? A combination of sensible heat storage in soil and innovative heat pump
technology.

Choosing Y our Thermal Champion
Consider these factors for optimal selection:

Temperature requirements (Low-T vs. High-T systems)
Storage duration (Minutes vs. Months)

Cost constraints ($15/kWh for water vs. $50/kWh for PCM)
Space availability (Underground vs. above-ground)
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"The future of energy storage isn't about finding a silver bullet - it's about matching the right thermal storage
type to each unique application.” - Dr. Susan Thermal, MIT Energy Initiative

Common PFitfallsto Avoid
Overlooking stratification in water tanks (Lose 20% efficiency)

Ignoring PCM supercooling effects
Underestimating insulation needs (Remember the coffee mug principle!)

Web: https://www.sphoryzont.edu.pl
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