
Calculation method of solar thermal
energy storage efficiency

According to the Technical Standards for Solar Heating and Heating Engineering [36], the selection and

design is carried out, and the method of calculating the solar thermal collection area is as follows: (1) A c =

86400 Q load f D s J a ? cd (1 - ? l) (D s + (365 - D s) ? s) where A c is the total area of the direct system for

seasonal heat storage, m 2; J a is the annual average daily ...

Liu et al. (2020), in a crosstalk analysis of the thermal performance of sensible and latent heat thermal energy

storage systems in CSP plants," developed new ways of selecting the thermal storage materials for the

concentrated solar power (CSP) plant" [5].

The solar fraction required is dependent on the daily load, the radiation at the location and auxiliary system

planned. This calculation can be done with a wide variety of available ...

Solar energy increases its popularity in many fields, from buildings, food productions to power plants and

other industries, due to the clean and renewable properties. To ...

Results from this showed that it is difficult to achieve a high solar fraction given practical sizes of system

infrastructure (storage tanks) for standard domestic properties. However, solar thermal ...

A Simple Method to Calculate Central Solar Heating Plants with Seasonal Storage ... (32) (33) The thermal

energy storage efficiency, &#206;s acu, and the annual system efficiency, &#206;s sys, can be calculated only

in annual basis. (34) (35) In Table 2 are shown the obtained results for the analyzed case. Table 2: Monthly

and annual results of the ...

A typical hybrid solar PTC power plant consists of a PTC solar field, a thermal energy storage system (TES),

a fossil fuel energy source, and a heat exchanger device. ... (2019), the authors carried out a multi-objective

swarm optimization (MOPSO) method to maximize the exergy efficiency and minimize PTC''s heat

production cost. Authors ...

However, in terms of photo-thermal conversion and storage by PCMs, as presented in Table 1, the majority of

the open literature only considers the latent heat to calculate the photo-thermal conversion efficiency, which

cannot reflect the actual photo-thermal conversion performance of PCMs during the whole energy conversion

and storage process.

Concrete is regarded as a suitable energy storage medium for the solid sensible TES system due to its good

thermal stability, durability, and low environmental impact [3].To enhance the performance of steam

accumulation, concrete TES system can be integrated, allowing for the production of higher-temperature
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superheated steam and reducing the overall ...

The system can be scaled according to the power demand by adjusting the size of the solar field. The thermal

energy storage system modeled here is a two-tank direct system with radiative, convective, and conductive

heat loss. ... which is a value between 0 and 1, calculated using the NTU method [11], [36]. This calculation

involves the heat ...

This research aimed to use the Taguchi method to determine the ideal operating parameters for a solar thermal

collector with a rectangular spiral absorber.

Generally, the current methods for enhancing solar thermal storage devices mainly include improving the

thermal conductivity of phase change materials themselves and enhancing the heat transfer efficiency of the

device [6].Practical approaches often involve improving the material''s thermal conductivity [7], [8], [9],

optimizing system design [10], [11], and incorporating ...

The results showed that the collector array efficiency, short-term thermal storage efficiency and the efficiency

of borehole thermal energy storage were reasonably close to the expected values. Lundh and Dalenb&#228;ck

(2008) performed a comprehensive simulation of a solar heating system with crystalline rock and 2400 m 2

solar collectors by TRNSYS and compared ...

Currently, more than 45% of electricity consumption in U.S. buildings is used to meet thermal uses like air

conditioning and water heating. TES systems can improve energy reliability in our nation''s building stock,

lower utility bills for American consumers and businesses, and protect people during extreme heat and cold

events and improve their living environment.

The main advantages of HT-ATES compared to LT-ATES are: (a) HT-ATES is compatible with multiple

renewable energy sources, for example, solar, geothermal, biomass, incineration plants, surplus heat from

industry, etc (Fleuchaus et al., 2020); (b) at higher storage temperature the stored heat can directly be used as

the source without additional heat pumps, ...

Figure 1. Design of the HT flat plate solar collector The efficiency of the solar collector can be written as: ( )

G T T a G T T k a m a m a 2 0 * 1 * 2 * - - - ?=? ? - (1) where Tm is the mean solar collector fluid

temperature, ?C; T a is the ambient air temperature, ?C; G is the solar irradiance, W/m 2. ? 0 is the maximum

...
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