
Prof. Dr. Faruk Arınç Fall 2023

ME – 405   ENERGY CONVERSION SYSTEMS

TÜBA Enerji Depolama Teknolojileri Raporu 2020



Prof. Dr. Faruk Arınç Fall 2023

ME – 405   ENERGY CONVERSION SYSTEMS

TÜBA Enerji Depolama Teknolojileri Raporu 2020



Prof. Dr. Faruk Arınç Fall 2023

ME – 405   ENERGY CONVERSION SYSTEMS

Thermal Energy Storage

1. Sensible Heat (Water tanks, Solar ponds)

2. Latent Heat (PCM – Phase Change Material)

3. Thermochemical Decomposition

4. Photochemical Decomposition

Read: https://en.wikipedia.org/wiki/Energy_storage
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Water Storage

s p s sQ  = (m c )  T 
 Top of the tank hotter than bottom

 Can allow for better thermal 

storage if properly designed
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Solar Ponds For normal bodies of water

 Large surface area

 Stratification due to buoyancy

 Warmer water at the surface

Some salt water lakes exhibit opposite behavior

 ΔT is reversed

 Greater concentration of salt (salinity) and 

higher temperature at bottom

 Solar energy absorbed at deeper layers 

remains there

Largest solar-pond power plant was built in Israel near Dead Sea, presently having 

a peak capacity of 5 MW.
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Organic working fluid
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Packed-bed storage

 Pebble bed

 Rock pile

 Use heat capacity of 

bed material to store 

energy

 Usually air is the 

thermal transfer fluid
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PCMs Phase Change (or Latent Heat Storage) Material

s
s s 1 l 2

Q
 = q  = c  (T* - T ) +  + c  (T  - T*)

m







sensible heat
to meting point

sensible heat
from meting point

latent heat
of fusion

Glauber’s salt 2 4 2 2 4 2Na SO .10 H O + Q   Na SO  + 10 H O

cs ≈ 1950 J/kg.K

cl ≈ 3550 J/kg.K

λ ≈ 2.43 105 J/kg at 34 °C 

For 1 kg heated from 25 °C to 50 °C

qs = 315 kJ/kg

λ ≈ 2.43 105 J/kg at 34 °C 

PCMs have a tendency to degrade with thermal cycling partially due to phase 

separation.
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Chemical Energy Storage

Decomposition of

 Metal hydrides

 Oxides

 Peroxides

 Ammoniated salts

 Carbonates

 Sulfur trioxide

2 2 24 KO   2 K O + 3 O

Potassium oxide:

2 24 PbO   2 PbO + O

Lead oxide:

fA + H   B + C 

Formation direction is endothermic

Reverse direction is exothermic

s rm fQ = a  H Qs : Amount of thermal energy stored

arm : fraction of mass reacted
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Facts, Advantages, Disadvantages

Key Facts

1. Solar energy is converted to electricity by a photovoltaic cell in which an 

electron is dislodged to produce electrical currents.

2. We could meet all of the world’s energy needs by constructing a solar facility 

291 miles on each side (square) in a low latitude region. However, as of 1998, 

solar energy made up only 0.009% of global energy consumption.

3. It can be used in many ways, from heating to growing plants, and is currently 

one of the world’s cleanest energy sources.

Solar Energy
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Advantages

1. It is free, inexhaustible, versatile, produces no wastes, and has no moving 

parts.

2. Can be used anywhere, especially places with ample sunlight and poor 

agricultural conditions (e.g., many developing countries).

Solar Energy

Disadvantages

1. It can be unreliable due to weather and time of day, time of year, location, etc.

2. It is very expensive (both to make the solar cells and build the facility)

(Solar energy costs are about $0.20 per kWh compared with $0.04 per kWh for 

new conventional power plants)
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