
ENERGY STORAGE REQUIRES
DEHUMIDIFICATION

What are the applications of dehumidification technology? As a result of

these developments, the new dehumidification technologies directly

impact numerous energy-related applications, namely, outdoor coolers,

heat pumps, sorption chillers, atmospheric water harvesters, indoor

humidity control, and energy storage. Energy Information Administration

USEI. Internaltional Energy Outlook 2019.

Why do we need a dehumidification system? The design and selection of

dehumidification systems are of particular significance in light of the rapid

expansion of global industrialization and construction, taking into account

factors such as dehumidification performance and energy consumption.

Table 1. Summary of humidity requirements in low-humidity industry.

How much energy does a dehumidifier use? The dehumidification process

involves the treatment of air to improve comfort and maintain desired

indoor conditions. Air dehumidifiers account for a great amount of energy

consumption in building sectors. On average,around 15 %of energy is

consumed by dehumidification systems even higher in some regions .

How many beds does a dehumidification system need? Since the

dehumidification process is not continuous using a single bed,at least two

bedsare necessary to produce a continuous supply of dry air. As a

result,the required footprint per dehumidification capacity is high,thereby

contributing to the systema??s major drawback.

Are deep dehumidification systems suitable for industries with low

humidity levels? In order to address the demands of industries with low

humidity levels, this study offers a comprehensive review of advanced

deep dehumidification systems. The study initially delineates the specific

ranges for deep dehumidification as outlined in academic research, as

well as the humidity levels in low-humidity industries.
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How does humidity regulation affect dehumidification systems? Analyze

energy, economic, and environmental aspects of dehumidification

systems. Discuss main future works for deep dehumidification systems.

Humidity regulation plays a pivotal role in both residential and industrial

environments, significantly impacting comfort, health, and process

efficiency.

Improved energy efficiency requires advanced water adsorbents that can

be regenerated together with the removal of a large amount of water vapor

from humid conditions, which could utilize readily available waste heat,

leading to further energy savings. Water sorption technologies are widely

used commercially in many contexts, including industrial or indoor a?|

the higher end of use, dehumidifier energy in mechanically vented homes

during hot-humid weather can be about 10 kWh/day representing about

49% of the cooling and dehumidifier energy use (Ruud, Lstiburek, and

Ueno 2005). Accounting for the energy required for supplemental

dehumidification is very important and may represent a significant amount

of

In industrial settings, it impacts production safety and product quality [2].

The required dehumidification levels vary across applications, with the

supply air dew point being a crucial indicator [3].  (PCM) based thermal

energy storage systems are effective for efficient thermal energy storage

applications. Hence, the practicality of 

These energy-efficient AC systems include the standalone desiccant air

conditioning (DAC) and Maisotsenko cycle-based desiccant

dehumidification (M-DAC) systems, which have the potential to increase

the shelf life of agricultural products [6, 7]. The current study consists of

the applicability of standalone DAC and M-DAC systems in the ambient 
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Achieving the desired airflow and dehumidification level in the supply air

with low energy consumption requires a delicate balance between

permeability and selectivity. It is crucial to take into account the chemical

reactions involved in certain designs, including heat and a?|

The increase in catalyst activity and PEM conductivity can be useful to

reduce the required voltage during dehumidification and improve the

system durability; 3) The back diffusion during dehumidification may cause

extra energy consumption, which should be controlled by the material

optimization; 4) Hydrogen production is an additional feature 

With advent of new super high capacity desiccant materials, PNNL has

conceived a next generation dehumidification product that: 1) provides

independent or separate control of sensible and latent cooling (SSLC)

loads to reduce energy consumption in high-performance buildings and

humid environments, 2) allows more direct control of indoor 

Traditional dehumidification air conditioners require a lot of space, and

semiconductor dehumidification equipment has poor dehumidification

effects, making it difficult to completely eliminate the risk of condensation. 

Energy storage anti condensation, new product release of Envicool 7cm

ultra-thin energy storage dehumidifier! Learn More 

The parameters such as energy storage density, temperature for

regeneration, boiling point elevation (BPE), availability and cost should be

considered while choosing a liquid desiccant.  Furthermore, liquid

desiccant-based dehumidifiers require size reduction to be applicable in

small-scale applications. Table 8. Thermal driven dehumidifiers 
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The present paper represents the progress and latest developments in

hybrid solar drying along with thermal energy storage. Drying requires

large amount of continuous energy for removing the present moisture in

food and agriculture commodities.  The dehumidification coefficient of

performance, dehumidification effectiveness and regeneration 

The schematic diagram of the hybrid system based on combined heat -

isobaric compressed air energy storage and water-heated humidification

dehumidification desalination is shown in Fig. 1.Obviously, two main parts

are included in this hybrid system, i.e. the CH-ICAES subsystem and the

water-heated HDH desalination subsystem.

Humidification-dehumidification (HDH) is a scalable, commercially-viable

technology that primarily utilizes thermal energy in order to extract fresh

water from a high salinity water source.

energy is quite expensive, but in the long run, it can contribute to savings

in overall cost. Therefore, the payback period should be considered.

However, solar radiation is weather-dependent; therefore, back- up energy

or energy storage is required to continue the drying process when solar

energy is not available.

Energy-efficient dehumidifiers can help reduce operating costs while

maintaining effective humidity control. When comparing dehumidifiers,

look for models with energy-saving features such as adjustable

humidistats, which allow the dehumidifier to run only when necessary.

This helps to optimize performance while minimizing energy consumption.
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Desiccant agents (DAs) have drawn much interest from researchers and

businesses because they offer a potential method for lowering

environmental impact, increasing energy efficiency, and controlling

humidity. As a result, they provide a greener option to conventional air

conditioning systems. This review thoroughly analyzes current issues, a?|

In all the above mentioned clean and renewable energy resources, an

air-source heat pump (ASHP) system is a kind of renewable energy

device transferring heat energy from a low-temperature heat 

Thermal energy storage, although has higher thermodynamic costs,

however, it out performs other technologies in terms of cost benefits,

further, not only it is a zero-emission technology but has 

Thermal Energy Storage Windows Residential Buildings  construct and

test the concept of using nanostructures to enable noncondensing air

dehumidification through electrostatic molecular sorting. The project

approach will overcome the main challenge in electrostatic

dehumidification by improving condensation through sorting the molecules

on a 

The process to buy industrial dehumidifiers is based on your

requirements. Small dehumidifiers can be bought online, however larger

industrial systems require a tailor made solution. Our engineers will create

the best possible solution for you taking into account the following:

Industry and operating environment dehumidifier
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Further, the additional power required to fluidize the particles and maintain

a cyclic operation reduces the system's dehumidification energy efficiency.

In order to cut down this excess power requirement, funnels are employed

(Fig. 1.10 ) to intercept the falling desiccant particles and transfer them to

the other bed [ 32, 33 ].

Dehumidification by liquid sorbents uses less electrical energy than

refrigeration, but the relevant technology has distinct drawbacks for

commercialization, e.g. it requires a complex system and 

Are Bry-Air dehumidifiers energy-efficient? Indeed, our desiccant

dehumidifiers are engineered for optimal energy efficiency. This design

helps you cut operational costs while maintaining ideal conditions for

onion drying and storage. We employ cutting-edge technologies to

minimize energy consumption without sacrificing performance.

Therefore, in this study, the energy-efficient standalone desiccant air

conditioning (DAC) and Maisotsenko cycle-based desiccant air

conditioning (M-DAC) systems were explored from the viewpoint 

The huge energy demand has led to heavy usage of fossil fuels and other

non-renewable sources for meeting the required demand of energy,

thereby increasing the amount of carbon footprint and emissions around

the world.  High energy storage can be obtained by utilizing hygroscopic

solutions.  X.H., Jiang, Y.: Heat and mass transfer model 
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Performance Capability a?? Adsorbent dehumidification systems can

provide the driest air of any moisture content with dew points from 55?

down to minus 100?.The adsorption dehumidification system can provide

moisture content control of +/- 2% to 10% Rh. For most applications with a

dew point below 10?, fine control of moisture content is not typically

required.

Food storage and other manufacturing unit also require controlled

humidity conditions to avoid mildew growth and low standard product, 

Therefore, condensing-based air dehumidification requires inefficient

overcooling and reheating, which in turn significantly reduces the system

efficiency and increases energy consumption and associated cost 

Currently, the transportation sector is responsible for 20% of total CO 2

emissions, with the majority stemming from road vehicles. Specifically,

light-duty vehicles emitted 3 Gt CO 2 in 2020, with a target reduction to 2

Gt CO 2 by 2030 and nearly zero by 2050. Achieving this ambitious goal

requires electric vehicle (EV) sales to reach 55 million by 2030, a?|
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