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Study on Reinforcement Dehumidification Mechanism and
Application of Composite Desiccant Based on Silica (el

Abstract

Desiceanl dehunudification has high meass ransler eflicency. 1L can make use ol
low-prade heat eneriey as dnving loree. such as waste heat and solar enerpy. Furlhermore 1
also can be applied m the [ollowing Oelds., [or example hunudily conrol, mduslry
destccant and so on. However traditional desiccant has smaller dvnamic adsoerption
amounis, unstable dehumidilication performance, and i1l needs high temperaiure 10
regenaraie the conventional desiccant, Tn this paper a campogite desiccant with bigger
dvnamic adsorplion amounts, siable dehumidilicalion perlormance and low regencralion
temperamnre 15 developed, The now composite desiccant 15 composed of silica gel and
lithivwm chlaride. The lyalysis puzzled the application of compesite desiccant. In this paper
the eraft of forced volvsis is deternmuned. Furthermaore the lvalvsis s avoided and the
aptimal mixture ratio of the composite desiceant is obtained. SCM-CDAX, ASAP2010 and
dvnamcal mechanics/dilTerential Lhermal analvzer are wsed w characler the composile
desiccant. The remlorce adsorpuon mechanism ol composile desiccant is explored based
an the couple of phyvsies adsoption and chenucal adsorption. The adsarption isotherm of
composite dasiccant and traditional desiccants (silica gel and 13X moelecular sieve) are
measured under the classic temperature {2370 L350 cand 40°C ). The experimental results
indicaie that adsarplion capacily is higher than thal ol silica z¢] v about 6T~ 145%
This paper analyvsis the type of isotheom adsorption, adsorption heat and pore structure for
compaosile desiccant. A waler vapor equilibrium adsorplion model ¢f composite desiccani
is pul lorweard,

The dipping and adhesion method of compesite desiccant wheel 15 raised in this paper
A new composite desiccant wheel is made and cxperimental equipment of desiceant wheel
is built up. The dynamic and steady dehumidification parformance of the dasiceant wheels
are maasured and compared with traditional silica gel wheel by means of the expenimental

equipmenl. The experimental resulls reveal that the oplimal regeneralion lemperalure of
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compasile desiceant ig lower fhan thal of silica gel desiccani wheel under the same
experimental conditions and the moisture remoyal ameunts is higher than silica acl whoel
Iy 30%--30% Moteover the dehumidification predominance of the composite desicecant
wheel is more abvious under Jow moisture climate. Cspecially a mathematical model tor
composite desiceant wheel based on ceramic is developed and validated by expenmental
data. On the base of vahd modeal the etfects of parameters on the optimal rotation spesd are
analvzed. These analviic results demonstrale the reinfovce approach of heat and mass
(mmsler

[I¥brnd air conditionor cquipment that deals the latent heat and sensible heat
separataly is designed and established. The transtor rule of latent heat and enorey
conversion chamclensuc of the hyvbnd ar conditoner are mnalveed theorencally and
cxperimentally. It illunminates the advantage and encrgy conversion potenoal of the bvbrid
air ¢conditioner using the composite desiccant wheel, Morcover the performance s
oplimized according o the perlormance indes.
Key Wards: Silica gcl -Lithium chloride. composite desiccant. desiccant wheel, hvbrid

dehvmidification air conditioner
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