
Phase change energy storage gypsum
wallboard

Thermal Energy Storage Using Phase Change Materials can be applied in reducing energy consumption in

both heating and cooling seasons. ... Phase change materials, such as those used to construct the building''s

ceiling, floor, concrete, or gypsum wallboard, could be incorporated as a passive system . The system''s ability

to store thermal ...

DOI: 10.1016/J.APPLTHERMALENG.2016.06.160 Corpus ID: 115067691; Thermal regulating performance

of gypsum/(C18-C24) composite phase change material (CPCM) for building energy storage applications

Flammability tests were conducted on energy-storing wallboard--ordinary gypsum wallboard impregnated

with approximately 24% organic phase change material (PCM). Such wallboard ...

Phase change materials (PCMs) have been used in the development of building materials with higher thermal

energy storage capacity. Especially, PCM incorporated gypsum plasterboard has been described to decrease

the cooling demand of building by up to 35%.

An organic phase change material (PCM) possesses the ability to absorb and release large quantity of latent

heat during a phase change process over a certain temperature range. The use of PCMs in energy storage and

thermal insulation has been tested scientifically and industrially in many applications.

This week I''ll focus on one of them: a phase-change wallboard, ThermalCORE, just announced by National

Gypsum. You might remember from high school chemistry that when materials change phase (from solid to

liquid or liquid to gas) they absorb a lot of energy, and that energy is released when they revert to the lower

energy state.

In an effort to develop PCM gypsum wallboard and then achieve best energy performance, thermal cycling

tests have been conducted for 24 wt% PCM impregnated wallboards. ... Proceedings of Annex 17, advanced

thermal energy storage through phase change materials and chemical reactions--feasibility studies and

demonstration projects ( ...

The phase change energy storage... | Find, read and cite all the research you need on ResearchGate. Home; ...

organic phase change mixtures in thermal storage gypsum wallboard.

A novel form-stable phase change wallboard (PCW) was prepared for low-temperature latent heat thermal

energy storage by incorporating eutectic mixture of capric acid and stearic acid and gypsum wallboard.

Thermal properties of form-stable PCW were measured by DSC analysis. The form-stable PCW has good

thermal reliability with respect to ...
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A laboratory scale energy storage gypsum wallboard was produced by the direct incorporation of 21%-22%

commercial grade butyl stearate (BS) at the mixing stage of conventional gypsum board production. The

incorporation of BS was strongly facilitated by the presence and type of small amounts of dispersing agents. ...

Review on thermal energy ...

Figure 2. Picture of Energain&#174; PCM Panel. The phase change material is sandwiched between foil

material and edges are sealed with foil tape. .....7 Figure 3. Micronal&#174; Phase Change Material in

National Gypsum Wallboard. Micro-encapsulated paraffin is mixed with the

In book: Thermal Energy Storage with Phase Change Materials (pp.162-175) Authors: Amar Auckaili. ... A

laboratory scale energy storage gypsum wallboard was produced by the direct incorporation.

As an efficient energy saving technology, phase change energy storage is increasingly applied for building

envelope. Recently, Paraffin as a phase change material (PCM) has attracted more and more attention, because

it has high heat storage density and wide sources etc. [[12], [13], [14]]. ... [28] prepared phase change

wallboard by gypsum that ...

The paper aims: (1) preparation of the phase change gypsum wallboard as novel phase change wallboard

(PCW) incorporating with the eutectic mixture of capric acid (CA) and palmitic acid (PA) for ...

This article describes the design and manufacture of a gypsum board which, despite its 45 % wt content of

phase change materials, meets the minimum physical and mechanical requirements laid down in the

legislation on gypsum plasters (Spanish and European standard UNE EN 13279 and Spanish specifications for

gypsum acceptance, RY 85). Under ...

The phase change energy storage building envelope is helpful to effective use of renewable energy, reducing

building operational energy consumption, increasing building ...

The paper aims: (1) preparation of the phase change gypsum wallboard as novel phase change wallboard

(PCW) incorporating with the eutectic mixture of capric acid (CA) and palmitic acid (PA) for latent heat

thermal energy storage; (2) determination of thermal properties and thermal reliability of prepared PCW using

differential scanning calorimetry (DSC) ...

Of the above thermal heat storage techniques, latent heat thermal energy storage is particularly attractive due

to its ability to provide high-energy storage density and its characteristics to store heat at constant temperature

corresponding to the phase transition temperature of the PCM, which stores and releases latent heat energy;

this has been studied ...

Compared with the pure gypsum wallboard room, the average temperature of PCW-II model is reduced by
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1.25 &#176;C, and the cooling load is reduced by 953 W/m 2. This indicates the phase transition temperature

of PCM applied in walls should approach mean temperature. ... Review on thermal energy storage with phase

change materials (PCMs) in ...

Experimental evaluations of manufactured samples of laminated and randomly mixed phase change material

(PCM) drywalls have been carried out and compared with numerical results. The analysis showed that the

laminated PCM drywall performed thermally better. Even though there was a maximum 3% deviation of the

average experimental result from the ...

Novel hybrid microencapsulated phase change materials incorporated wallboard for year-long year energy

storage in buildings ENERGY CONVERSION AND MANAGEMENT, 183 ( 2019 ), pp. 791 - 802 View

PDF View article View in ...

It has been shown that PCM can be incorporated successfully in concrete, gypsum, and other building

materials for use as energy storage building components in order to reduce temperature fluctuations [4, 5]

nventionally, PCMs for application to the building envelope should exhibit a suitable phase-change

temperature, high enthalpy, appropriate ...

The invention relates to a gypsum-based paraffin phase-change energy-storage wallboard and a preparation

method thereof, wherein a porous matrix and a paraffin phase-change material are stirred and mixed, and the

porous matrix fully adsorbs the paraffin phase-change material at the constant temperature of 60-70 ? for

15-20 hours, so that the paraffin phase-change material ...

Shapiro (1989a, 1989b) has shown several phase-change materials to be suitable for introduction into gypsum

wallboard with possible thermal storage applications for the Florida climate. ...

Latent heat storage (LHS) is considered to be a promising technique for thermal energy storage, due to its high

energy storage density and nearly constant working temperature. However, the phase change materials

(PCMs) used in ...

Phase change materials are smart, feasible latent heat storage materials and have been incorporated into

building materials to reduce energy demand and improve the thermal comfort of buildings.

Weiwei et al. [15] manufactured a simple experimental device with phase change energy storage GB. Fan et

al. [16] used phase change gypsum board to build a lightweight prefabricated building, and the test results

show that the use of phase change gypsum board can improve indoor thermal comfort and reduce the energy

Phase change materials (PCM) used in the development of building materials with thermal energy storage

(TES) capacity can minimize temperature fluctuations by reducing the heating and cooling load ...
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Produced gypsum wallboard has a good prospective for energy saving and low CO 2 emission. Abstract.

Phase change materials (PCM) used in the development of building materials with thermal energy storage

(TES) capacity can minimize temperature fluctuations by reducing the heating and cooling load in building

envelopes due to their energy storage ...

[23] D. Feldman, D. Banu, D.W. Hawes, Development and application of organic phase change mixtures in

thermal storage gypsum wallboard, Solar Energy Materials and Solar Cells. 36 (1995) 147-157. [24] D. Banu,

D. Feldman, D. Hawes, Evaluation of thermal storage as latent heat in phase change material wallboard by

differential scanning ...

In order to obtain suitable phase change materials (PCMs) and phase transition temperature for energy storage

in the field of construction, a series of organic composite phase change materials ...

They have shown that adding microencapsulated PCM into gypsum wallboard leads to a reduction in the

thermal conductivity compared to a pure gypsum wallboard. However, the apparent heat capacity is increased

by approximately 2.71 times. ... Phase change material thermal energy storage systems for cooling

applications in buildings: a review ...

Solar Energy Materials 22 (1991) 231-242 231 North-Holland Obtaining an energy storing building material

by direct incorporation of an organic phase change material in gypsum wallboard D. Feldman, D. Banu, D.

Hawes and E. Ghanbari Centre for Building Studies, Concordia Universitv, Montreal, Quebec, Canada H3G I

M8 Received 17 December 1990 A ...

Flammability tests were conducted on energy-storing wallboard--ordinary gypsum wallboard impregnated

with approximately 24% organic phase change material (PCM). Such wallboard is able to store or release a

significant amount of thermal energy. The major energy storage factor is the latent heat of the PCM, which is

endothermic as PCM melts and ...
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