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Overview

What is sustainable dehumidification?

Sustainable dehumidification using liquid desiccants or vapor-selective
membranes coupled with sensible cooling can significantly reduce the energy
demand in buildings and the associated carbon emissions compared to
conventional vapor compression systems. These systems also eliminate
synthetic refrigerants with high global warming potential. 

How can dehumidification reduce energy demand?

Please contact epubs@purdue.edu for additional information. Sustainable
dehumidification using liquid desiccants or vapor-selective membranes
coupled with sensible cooling can significantly reduce the energy demand in
buildings and the associated carbon emissions compared to conventional
vapor compression systems. 

How much energy is needed for cooling & dehumidification?

The total power required for cooling and dehumidification reduces by 49.8%
from 1439 W for the baseline case to 721.9 W using these properties. The
proposed system saves 45 .7% of energy compared to the VCS. Table 6.
Optimized properties of ED membranes for better performance of the
proposed system _(W) ._ 扎葽 4. CONCLUSIONS. 

How does air dehumidification affect building energy consumption?

Thereby, the air dehumidification plays a key role in building energy
consumption, and is closely related to the global energy pattern. Generally,
about 10~15% of the total energy consumed by a building is used to provide a
required humidity of the supply air, and this value is even higher in buildings
in tropical and subtropical regions . 

Can solar dehumidification save energy?

Kim et al. (2014) developed a numerical model of an LD dehumidification
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system with solar regeneration. They obtained an energy savings of 82% in
hot conditions by coupling it with an indirect evaporative cooler instead of a
VCS. Since solar energy is intermittent, energy storage is required to operate
the system continuously. 

How to improve dehumidification performance?

To enhance the dehumidification performance, the liquid desiccant
manipulation is a useful attempt, including the addition of surfactant,
nanoparticles and synthesis of compound liquid desiccants and ionic liquid
desiccants. 5.2. Addition of surfactant
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Energy storage requires dehumidification

  

Liquid cooling energy storage
dehumidification

Abstract: Liquid-desiccant assisted
dehumidification and cooling system has been
proved to be an effective method to extract the
moisture of air with relatively less energy ...

  

Climate by Design
International. Desiccant ...

The Growing Need for Advanced Dry Room
Solutions: Supporting Innovation with Precise
Environmental Control The demand for lithium
batteries is rapidly expanding, driven by
applications such as electric vehicles, ...

  

Desiccant Dehumidifier Energy
Efficiency

Two main types of dehumidification systems
dominate the market: desiccant dehumidifiers
and traditional refrigerant-based systems. Each
has its strengths and ideal ...

  

Solar Powered Dehumidifier VS
Solar Generators for
Dehumidifiers...

Solar powered dehumidifiers can reduce the
humidity level in the home, prevent the growth
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of mold and mildew, and create a healthier living
environment. By utilizing solar ...

  

The Truth About Dehumidifier
Mode: Does It Save Electricity?

Desired Humidity Level: Setting a lower humidity
level will require more effort from the
dehumidifier mode, leading to increased energy
use. Room Size and Insulation: A ...

  

Refrigerant-Based vs.
Desiccant Dehumidification ...

In conclusion, both refrigerant-based and solid
desiccant dehumidification systems have their
advantages and limitations. While refrigerant-
based systems offer more compact solutions for
moderate ...

  

Designing Environmental
Chambers: The Role of
Desiccant Dehumidification

Designing and optimizing an environmental
chamber requires precise humidity control
supplied by a commercial desiccant
dehumidifier.
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A review of electrically driven
dehumidification technology
for air  

As a new and promising alternative, electrically
driven dehumidification (EDD) has been
developed from the 2000s. Different from TDD,
EDD uses electric field to remove ...

  

Sustainable humidity control in
the built environment: Recent
...

Thermal-driven dehumidifiers have emerged as
promising solutions for humidity control in
various applications, owing to their energy-
saving and eco-friendly features. Thus, ...

  

The critical role of
dehumidification technology in
energy storage

As Li-ion batteries are vital for driving the growth
of the energy storage industry, the sector must
invest in desiccant dehumidification products
and solutions to revolutionize the ...

  

What does energy storage
dehumidification do? ,
NenPower

Energy storage dehumidification systems play a
critical role in managing humidity levels while
optimizing energy consumption in various
settings. 1. These systems use ...
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Electrochemical
Dehumidification and
Adsorption Thermal ...

We developed several EC dehumidifiers,
considering both proton exchange and anion
exchange processes, and conducted
experiments. The diffusion of the water vapor
was significant in this ...

  

Solar-Driven Potassium
Formate Liquid Desiccant ...

One such application is the usage of the thermal
energy obtained from the photovoltaic (PV)
panels as input to the liquid desiccant air-
conditioning system primarily for ...

  

Experimental analysis of a
sorption thermal energy
storage ...

This paper presents the design, development,
and experimental analysis of a prototype open
sorption Thermal Energy Storage (TES) system
specifically engineered for air heating and ...

  

Improvement of a liquid air
energy storage system:
Investigation ...

Abstract Liquid air energy storage (LAES) is a
grid-scale energy storage technology that utilizes
an air liquefaction process to store energy with
the potential to solve ...
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Desiccant Dehumidifier Energy
Efficiency

Two main types of dehumidification systems
dominate the market: desiccant dehumidifiers
and traditional refrigerant-based systems. Each
has its strengths and ideal applications, but
when it comes to energy ...

  

Experimental Analysis of
Energy Savings in a ...

Initial desiccant dehumidification systems
incorporated various technologies to enhance
energy efficiency and ensure stable operation [2,
3, 5]. Nevertheless, these systems often require
significant ...

  

Thermal energy storage for
electric vehicles at low
temperatures  

Abstract In cold climates, heating the cabin of an
electric vehicle (EV) consumes a large portion of
battery stored energy. The use of battery as an
energy source for heating ...

  

Energy storage for
desalination processes
powered by renewable energy

Thermal energy storage (TES) requires a suitable
medium for storage and circulation while the
photovoltaic/wind generated electricity needs to
be stored in batteries for ...
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Dehumidification energy
storage using a stratified
liquid desiccant  

By maintaining stratification between
concentrated and diluted desiccant solutions, a
single tank can be used to store liquid desiccant
for energy storage purposes. Using a stratified
tank ...

  

Energy storage anti
condensation, new product
release of ...

The energy storage liquid cooling system
requires long-term stable operation, and the risk
of condensation in the battery compartment
must be given sufficient attention.

  

Comparison of Electrically-
driven Dehumidification ...

However, the energy input for dehumidification
technology must be accurately estimated. In this
paper, we compare the performance of three
dehumidification technologies using a first ...

  

Review on dehumidification
technology in low and
extremely low ...

The demand for humidity control in industrial
plants has rapidly increased alongside
advancements in process levels and technology.
To ensure product quality and the ...
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Desiccant Dehumidifier Energy
Efficiency

This blog explores the energy efficiency of
industrial desiccant dehumidifiers compared to
traditional refrigerant-based systems,
highlighting the scenarios where each system
excels.

  

The role of dehumidification in
effective warehouse storage

The size of your space The volume and layout of
your warehouse or storage facility will determine
how many and how powerful a dehumidifier you
will require to ensure that ...

  

Recent advances in hybrid
compressed air energy storage
...

The unpredictable nature of renewable energy
creates uncertainty and imbalances in energy
systems. Incorporating energy storage systems
into energy an...

  

Choosing the right dry room
dehumidification solution

The case below compares energy usage for
dehumidification systems using the Green
PowerPurge(TM) and industry standard energy
purge technologies. Reactivation gas
consumption and ...
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HVAC: Cool Thermal Storage 

Advantages of Thermal Energy Systems Thermal
storage systems offer building owners the
potential for substantial cost savings by using off-
peak electricity to produce chilled water or ...

  

Experimental investigation of h
umidification-dehumidification

Highlights o Humidification-dehumidification
desalination system with inbuilt heat storage
unit. o The solar air heater of 4.687 m 2
effectively supplies thermal energy for an ...

  

A review of liquid desiccant air
dehumidification: From system
to  

Liquid desiccant dehumidification can
independently remove moisture from the supply
air. It has many advantages, including effective
humidity control, utilization of low-grade ...

  

What does energy storage
dehumidification do? ,
NenPower

The concept of energy storage dehumidification
hinges on the integration of humidity control and
energy management technologies. Energy
storage systems allow for the ...
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The critical role of
dehumidification technology in
energy storage

Considering that the energy storage sector offers
renewable energy storage solutions, it can easily
supply exhausting resources naturally. As a
tremendous amount of ...

  

Hybrid humidification-
dehumidification with
renewable energy  

Abstract Water scarcity is a critical global
challenge, prompting innovative solutions such
as desalination technologies powered by
renewable energy. This paper ...

  

Comparison of Electrically-
driven Dehumidification ...

These systems also eliminate synthetic
refrigerants with high global warming potential.
However, the energy input for dehumidification
technology must be accurately estimated. In this
paper, ...
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