SOLAR Pro. Liquid cooling energy storage
dehumidification

What is liquid-desiccant assisted dehumidification and cooling system?

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 consumption,especially compared with
conventional vapor compression system.

Does the LD dehumidification system integrate with an evaporative cooling technology?

The focus of this research is to address recent studies on the LD dehumidification system integrated with an
evaporative cooling technology, which is outlined below. The DEC is used with the dehumidifier for
improving the performance of the dehumidification system.

How is dehumidified air cooled?
After dehumidification,if further sensible cooling is needed,it is obtained by passing the dehumidified air
through evaporative cooling,vapor-compression,or any other cooling system. TABLE 3.

What are evaporative cooling and dehumidification devices?

In previous multi-stage evaporative cooling and dehumidification systems, dehumidification devices
represented by desiccant wheels , liquid desiccants [5, 13], and evaporative coolers were often used as air
pretreatment or recovery devices.

What isaliquid desiccant dehumidifier?

The liquid desiccant system is the best option to handle the latent load of air,and it reduces the wastage of
electric energy by utilizing low-grade energy,such as; solar energy,industrial waste,and geothermal energy.
The best way to improve liquid desiccant dehumidifier performance is to combine it with evaporative cooling
technologies.

What is a heat pump based liquid desiccant air dehumidification system?

In 2013,Zhang and Zhang et a. developed a heat pump driven hollow fiber membrane-based liquid desiccant
air dehumidification system,as shown in Fig. 20. In Zhang and Zhang's system,the simultaneous heating and
cooling of the salt solution were realized with a heat pump system to improve energy efficiency.

A novel design of a hybrid system of VCS and LDS was proposed by She and Colleagues. In this system,
liquid desiccant cooling system along with an indirect evaporative cooler was used to sub-cool the refrigerant
of the liquid desiccant cooling cycle. Moreover, the desiccant solution was regenerated using the condensing
heat of the VCS.

The system is capable of using as its source of power low-grade solar heat, of the type obtainable from
low-cost flat plate collectors, and has a potentia to provide both cooling ...
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Liquid cooling energy storage dehumidification. Energy for air dehumidification and cooling can be stored
efficiently and non-dissipatively in liquid desiccants. For optimal storage capacity, new dehumidifiers have
been developed and tested, dehumidifying air by a cooled microflow of a hygroscopic agueous s Contact
online &gt;&gt;

The growing demand for air conditioning, particularly in hot and humid climates has caused a significant
increase in demand for energy resources. A promising solar technology with potential to aleviate the problem
IS an open absorption system, where humidity is absorbed directly from the air to be treated by direct contact
with the absorbent. The absorbent isthen ...

adding additives to the liquid desiccant or choosing parts made of synthetic plastic for the system, which can
simultaneously lower cost compared with metal parts. Figure3. Schematic Layout of Desiccant Assisted
Dehumidification and Cooling System. 2.1. Literature Survey on Liquid Desiccant Assisted Dehumidification
and Cooling Technique

It can be used for temperature control of household and industrial and commercial energy storage battery
cabinets, such as home energy storage, small merchant energy storage, industrial parks, and commercial
building energy storage stations. 60kW energy storage liquid cooled unit

The global primary energy consumption is expected to rise by a factor of 5.0 by 2040 compared to 1970
[1].The world"s carbon emission is al'so envisioned to increase by a factor of 22.0 by 2040 compared to 1900
[1] the United States, the total energy consumption by residential and commercia buildings almost accounted
for 39% of the total energy ...

Energy for air dehumidification and cooling can be stored efficiently and non-dissipatively in liquid
desiccants. For optimal storage capacity, new dehumidifiers have been developed and tested, dehumidifying
air by a cooled microflow of a hygroscopic aqueous salt solution, e.g. LiCl H 2 O in an almost isothermal
absorption process. A small, theoretically ...

Liquid desiccant cooling systems enable efficient energy storage for air dehumidification and air cooling.
Using low temperature heat they are well suited to be driven ...

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

Solar powerd two-stage liquid desiccant dehumidification system: COP thermal is 0.94: Zhao et al. [75] 2016:
Experiment and simulation: Solar liquid desiccant dehumidification and vapor compression air-conditioning
system: COP thermal is 0.79-1.02: Qi et a. [6] 2017: Experiment and simulation: Polymer electrolyte
membrane-based electrolytic ...
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The use of liquid cooling systems for energy storage is increasing rapidly, and the risk of condensation in
battery compartments must be given due consideration. Traditional dehumidification air conditioners require a
lot of space, and semiconductor dehumidification equipment has poor dehumidification effects, making it
difficult to completely ...

Kessling et al. [53] searched on energy storage for desiccant cooling systems and devel oped an experimentally
liquid desiccant cooling system (LDC S) which are especialy suitable for solar energy applications. Special
absorption processes are necessary to achieve an optimal air dehumidification and simultaneously a high
energy storage capacity.

Also, the development of liquid desiccant cooling systems employing innovative liquids like ionic solutions,
and integrating thermal and thermo-chemical energy storage units with desiccant dehumidification based
cooling systems would augment extend of the contribution that these system can potentially bring forward.

With lower regeneration temperature (60~90 &#176;C) and a capacity of energy storage, liquid desiccant
dehumidification is considered as the development direction of novel ...

Liquid-desiccant dehumidification unit has been recognized as an efficient system in handling air humidity. It
has advantages of being driven by low grade heat such as solar energy and waste heat, high energy storage
capacity and being easily combined with sensible cooling unit to form a hybrid system.

Heat pumps are an aternative to conventional air and water heating and cooling technology that can reduce a
home's energy use by up to 40% and use no fossil fuels. ... this IHP will be combined with an innovative
two-stream ...

Review on liquid desiccant materials and the potential of deep eutectic solvents as bio-desiccants for air
dehumidification. Nanoparticles enhanced ion exchange membrane tendency to eliminate membrane fouling
and improve regeneration performance. Non-thermal liquid desiccant regeneration techniques eliminate
re-cooling energiesrequirement in ...

It is aratio between the unit cooling capacity to the consumed thermal energy in the liquid desiccant cooling
system. ... The results of the analysis showed that better dehumidification and cooling can be obtained by
using low air flow rate (mass transfer will be increased because of the more air-desiccant contacting time) and
large channdl ...

Liquid cooling energy storage dehumidification. Energy for air dehumidification and cooling can be stored
efficiently and non-dissipatively in liquid desiccants. For optimal storage capacity, new ...

Under the trend of energy saving worldwide, the A/C system incorporated with dehumidification and
evaporative cooling technology has drawn great research attentions in recent years [4], [5], [6]. Overall, the
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hybrid A/C system can be classified into solid desiccant-enhanced MVCR system [7], [8], [9], liquid
desiccant-enhanced MV CR system [10 ...

The liquid desiccant dehumidification system has been mathematically modeled using MATLAB R2018b;
primarily to study the amount of dehumidification, the system is able to produce using the energy supplied to
it from the photovoltaic module.

Currently common methods of air dehumidification in buildings include cooling condensation, solid desiccant,
and liquid desiccant dehumidification. Among these methods, cooling condensation is the most common one
and has been applied in most practical buildings. ... (60~90 &#176;C) and a capacity of energy storage, liquid
desiccant dehumidification ...

Integrating an indirect evaporative cooling (IEC) and a liquid desiccant dehumidifier (LDD) as the liquid
desiccant cooling system (LDCYS) presents an energy-saving and emission-reducing solution to replace ...

Space cooling and dehumidification of ambient air in buildings account for 20%-40% of total energy
consumption in the traditional air conditioning system in hot and humid regions [1, 2] can be much higher
when 100% of fresh air ventilation is required for better indoor environment [3, 4] ASHRAE standard 55-2017
[5] states that 40%-60% of relative humidity ...

Liquid desiccants, unlike traditional condensation dehumidification technologies, absorb moisture directly
from the air, avoiding energy waste from excessive cooling and reheating [19]. These desiccants require
regeneration to restore their dehumidification capacity, with the aerodynamic thermal method being the most
advanced, though itisalso ...

2.2.1 Liquid desiccant materials. Liquid desiccants are the liquid compounds that have a high affinity for
water vapour, they can dehumidify air by absorbing water vapour from it. 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.

A survey of liquid desiccant cooling systems is presented, along with references to recent work and an
assessment of the potential and future research necessary for successful large-scae ...

The sorption thermal storage can be conveniently integrated with the absorption chiller (Ibrahim et a., 2017,
Khas, 1982, Xu et al., 2011) or the liquid desiccant cooling system (Coca-Orteg&#243;n et al., 2016, Kessling
et a., 1998), because solution can be utilized as both working pair and energy storage medium.

According to the International Energy Outlook, the global cooling energy demand may increase from 850 to

3350 GW, which can double the CO 2 emissions in the time frame of 2016 to 2050 [2]. Therefore, it is
essential to use an energy-efficient and eco-friendly AC system to meet the increased energy demand with
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reduced emissions.

The main components of the liquid desiccant air-conditioning systems are absorber, regenerator, liquid
desiccant storage tank, and sensible cooling units. ... ISam MR, Alan SWL, Chua KJ (2018) Studying the heat
and mass transfer process of liquid desiccant for dehumidification and cooling. Appl Energy 221:334-347.

liquid desiccant properties along with its energy storage capabilities have been discussed in detail. In In
addition, hybrid of LDSs with sensible cooling technol ogies has been studied.
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