
AL-MUSTAQBALUNIVERSITY

Iraq – Babylon

RENEWABLE ENERGY TECHNOLOGY
Sustainable PathFor aCarbonFreeFuture



Subject : Renewable Energy

Grade: 4th Class First

semester

Lecture: 9 Solar Thermal Storage

Dr.Eng. Azher M. Abed

Dr. Haleemah J. Mohammed

2023-2024

Refrigeration and Air conditioning 

Techniques Engineering Department



Solar Thermal Storage



Solar Energy Storage



Solar Energy Storage



Solar Energy Storage



Solar Energy Storage



Solar Energy Storage



Solar Energy Storage



Solar Energy Storage



Solar Energy Storage



Solar Energy Storage



Solar Energy Storage



Solar Energy Storage

Schematic diagram of a SEGS plant with TES 

(thermal energy storage).



Solar Energy Storage

https://youtu.be/3oEofOg23VE

Heat Recovery and Thermal Energy Storage 

Integration



Thermal Analysis of Storage Systems

A relationship between the average collector temperature and the temperature at which heat is delivered 

to the load can be written as



WATER STORAGE

For many solar systems water is the ideal material in which to store usable heat. Energy is

added to and removed from this type of storage unit by transport of the storage medium

itself, thus eliminating the temperature drop between transport fluid and storage medium.

Atypical system in which a water tank is used is shown in Figure 6.

Figure 6 A typical system using water

tank storage, with water circulation through 

collector to add energy and through the load to 

remove energy.
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Thermal Analysis of Storage Systems

Example :1
A fully mixed water storage tank contains 500 kg of water, has a UA product equal to

12 W/⁰C, and is located in a room that is at a constant temperature of 20⁰C. The tank is 

examined in a 10 h period starting from 5 am where the Qu is equal to 0, 0, 0, 10, 21, 30,

40, 55, 65, 55 MJ. The load is constant and equal to 12 MJ in the first 3 h, 15 MJ in the 

next 3 h, and 25 MJ the rest of time. Find the final storage tank temperature if the initial 

temperature is 45 ⁰C.



Thermal Analysis of Storage Systems

Therefore, the final storage tank temperature is 86.4°C. For these calculations, the use 

of a spreadsheet program is recommended.
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