Solar wheel dehumidification system
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What is solar powered desiccant wheel evaporative cooling system (sdecs)?

Solar powered Desiccant wheel Evaporative Cooling System (SDECS) as shown in Fig. 1 is the widely
adopted basic type of solar rotary desiccant wheel cooling system. This system is mainly consists of two
subsystems: solar subsystem and desiccant cooling subsystem.

What is hybrid rotary desiccant wheel cooling system?

3. Solar powered hybrid rotary desiccant wheel cooling system Rotary desiccant wheel system has good
capacity of handling latent load, and conventional VCS can effectively remove sensible load compared with
evaporative cooling process. Therefore, there exist some investigations on hybrid solid desiccant cooling
system.

What isrotary desiccant wheel air conditioning system?
Rotary desiccant wheel air conditioning system,which operates on the principle of adsorption
dehumidification and evaporative cooling,becomes one of the good aternatives to conventional VC systems.

Is Solar Rotary desiccant wheel cooling system good?

Solar rotary desiccant wheel cooling system has good capacity of moisture removal,whereas the sensible
cooling capacity is limited by evaporative cooling,and then performance of combing this system with
conventional VCS ( Fig. 10) isinvestigated by researchers,,,,,,,,.

Why is cooling increased by dehumidification of air by desiccant?

cooling is increased due to the dehumidificati distraction of air by desiccant. Desiccants used can be either
solid or liquid. Solid desiccant air co ditioning system which consists of fixed bed type & rotary wheel type
desiccants. Thiswheel consistsof am

How is air dehumidification achieved?

temperature of air. Air dehumidification can be achieved by following methods :-COOLING BASED
DEHUMIDIFICATION:- In cooling ased dehumidification cycle (VCRS) air is cooled below its dew point
temperature. As aresult water vapour ge

Fig. 2 illustrates the desiccant wheel dehumidification system adopted in the present study. A heat exchanger
(HE 6) is used to save the heat in heating the regeneration air and save the cold in cooling the process air. ...
Comparative performance analysis of different solar desiccant dehumidification systems. Energy Build, 150
(2017), pp. 37 ...

A perforated plate solar air heater of 2 m 2 area, together with an electric heater, is used as a source of energy

to regenerate the desiccant material. The experimental tests are used to validate the numerical model and to
evaluate the performance of the solar system and the desiccant wheel under actual conditions of Cairo climate
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Findings are beneficial in favour of solar PTAC assisted dehumidification system. In areas of high humidity,
moisture isamajor problem for human comfort and air-conditioning ...

In order to avoid excessive cooling and reheating in conventional condensation dehumidification of air
conditioning, desiccant coated heat exchanger (DCHE) has been proposed for high-efficiency
dehumidification process [1].The structure of DCHE is described in Fig. 1 as well as the process air
dehumidification and regeneration progress. The DCHE is afin-tube ...

Desiccant wheels also referred to as dehumidification wheels or sorption wheels, can regenerate their
desiccant materials using a process called solar regeneration. In Heating, Ventilation, and Air Conditioning
(HVAC) systems and other applications where dehumidification is crucial, a desiccant whedl is a crucial
component [43, 44].

Dry desiccant humidification systems are good for mixed air systems and cold storage areas that require
warmer air or supply-air dew points to be below 50& #176;F. Desiccant wheel dehumidification is also good
for dedicated outdoor food storage units, so the air within them is less humid. The Best Desiccant
Dehumidification System

In desiccant-assisted dehumidification system, processed room air first passes through desiccant-laden flutes
provided in the rotary wheel. Moisture is driven off the room process air due to the vapor pressure difference
between the hot desiccant and room process air. The water vapor is adsorbed by the desiccant surface due to
its low vapor ...

dehumidification system (DEC) with conceptual visualization of system & working of silica gel as
dehumidifier. Thermodynamic and chemical properties of desiccant material has been analysed with focus on
regeneration of desiccant ... Compounding & designing of desiccant wheel. 2) Solar assisted cooling system
for sensible cooling of air for ...

The reviews on the type and running mode of rotary desiccant wheel dehumidification system driven by solar
power and heat pump have been conducted systematically. Jani et a. [5] summarized the progress and
variation in solid desiccant cooling system configuration. Many researchers have proposed heat pump assisted
rotary desiccant ...

Most of the required energy for the regeneration process of dehumidification wheel can be met by thermal
gain of the solar hybrid PVT array during the day. The outlet processed air (dehumidified air stream) incurs a
smaller latent load on a proposed small-scale air-conditioning system which can help to bring the humidity

level inside the cabin ...

By incorporating a solar desiccant dehumidification system in an HVAC system, 25-50% energy savings can
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be expected for various sensible load to latent load ratios. ... This work can be divided into two groups:
separate solar rotary desiccant wheel cooling systems and hybrid systems. Within the first group, research can
be subdivided based on ...

Rotary desiccant wheels have demonstrated substantial promise in energy-efficient dehumidification and
climate control applications [7].These systems employ a continuously rotating wheel that is coated with a
desiccant material, enabling efficient moisture adsorption from the air stream [8].As the whedl rotates, the
absorbed moisture is expelled during the ...

Solar water collectors can utilize the water tank to achieve heat storage, marking the SDEAC work more
consistently. Lai et al. [7] proposed a SDEAC system, which utilized a solar water collector, water-air heat
exchanger, and an auxiliary heater to regenerate the desiccant wheel the system, the fresh air was
dehumidified by a desiccant wheel and then ...

Rotary desiccant wheel cooling system operates on the principle of adsorption dehumidification and
evaporative cooling. The system adopts natural substance asworking ...

In this paper, a desiccant coated heat exchanger (DCHE) system driven by solar energy is built and tested
under winter condition. The purpose of this experimental researchis...

Vapor compression refrigeration (VCR) is the conventional technique for cooling and dehumidification
purposes. In this system, water vapor is removed by cooling the process moist air to a temperature below its
dew point (Hu et al., 2015) (Coney et a., 1989).A high amount of electrical energy is typically consumed
during this procedure (Jani et a., 2016), which also ...

Based on the research of two-stage system, Ali et al. [26] further developed one-rotor six-section solar
powered desiccant cooling system, in which one cross section of desiccant wheel was divided into six parts,
two pre-cooling parts were added to cool desiccant wheel after regeneration process as shown in Fig. 8, and
then dehumidification ...

The desiccant wheel system has been widely used as an aternative to the conventional cooling system for air
dehumidification and conditioning in modern industries [8], [9], [10], [11].As the desiccant wheel rotates
constantly across the process and regeneration air streams, the solid desiccant periodically adsorbs moisture
from the process air and desorbsiit ...

Desiccant wheel (DW) dehumidification system could adsorb water vapor of air without cooling. The main
problem is that the energy consumed to regenerate DW dueto a...

The results show that, the solar desiccant wheel air conditioning system should always be preferred to

conventional air conditioning. And the maximum energy saving can reach 72%, when the solar energy excess
is completely used for further energy demands. ... The principle of the rotary desiccant wheel system is
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dehumidification via adsorption ...

Kashif et al. [29] analyzed a solar assisted desiccant wheel dehumidification system, and the results showed
that an average humidification effectiveness of 0.74 and heating seasonal performance factor of 1.5 could be
achieved by the system. Comino et a. [30] experimentally assessed the energy performance of a solar
desiccant wheel system ...

Therefore, a heat wheel is used in the system to preheat the inlet ambient air on heating and humidification
side. The process of air heat recovery from dehumidification side is presented from points 2-3. ... Comparative
performance analysis of different solar desiccant dehumidification systems. Energy Build., 150 (2017), pp.
37-51. View PDF ...

In Europe, of the 450 solar cooling systems installed, ... [13,31,82-87], the desiccant wheel is the core of the
rotary desiccant wheel dehumidification system, which is driven by a motor and rotates slowly. However, the
desiccant wheel has high requirements for the material property of the substrate, like suppleness, porosity,
thermophysical ...

Analyzed deep dehumidification systems from the viewpoints of energy efficiency, economics, and
environmental impact. ... System: water source heat pump desiccant wheel system (HPDWS) Regenerator:
solar collector and condenser: Hot water generated by solar collector and condenser was used to drive
regeneration. In July, ...

Natural regeneration systems usualy have solar air collectors. On the other hand, electrical regeneration
systems use typical fossil fuel-powered heaters. ... Z. Ma, X. Liu, and T. Zhang, "Experimental investigation
and effectiveness analysis of a desiccant wheel dehumidification system with low air humidity,” Applied
Thermal Engineering ...
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