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conducting laboratory tests to determine room temperature water vapor adsorption isotherms up to the vapor pressure of
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MOFs Used In The Present Study » Qualitatively evaluate the relative importance of adsorbent material
properties for improving the cost and performance of desiccant

dehumidification systems.

Incumbent Technology

The majority of desiccant dehumidification systems used for building space conditioning utilize a rotating disk as shown in
Figure 1. The disk is constructed from a supporting structure coated with adsorbent material. Moist process air is dried
as it passes through many small openings in the disk. Simultaneously, heated regeneration air flows counter-currently - Laboratory measurements

through the other part of the disk to remove and exhaust moisture to the exterior of the building. Ducting and sealing - water adsorption/desorption rates and heat of

flaps, not shown in Figure 1, are used to separate the two streams. adsorption/desorption as a function of temperature and water vapor
CoCo/NiCo MOF-5 MDOBDC (M = Zn, Co, Mg, Ni) CuBTC MIL-100(Fe)/MIL-101(Cr)
pressure.

Future Years

Desiccant dehumidification warms the process air stream via heats of condensation and adsorption. Heat from the
proc.;ess stream is usua!ly transferr.ed to the. regeneration air str.eam, which S|multaneou§ly rgduces the requw.ed sensible  heat capacity and density.
cooing of the process air and required heating of the regeneration stream, as illustrated in Figure 2. The red line
represents the temperature and the blue line the humidity of the process air as if flows through the desiccant wheel and
heat exchanger. Many variants of the basic concept shown in Figure 2 have also been developed. A cutaway drawing of
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Figure 2. Wheel with Heat Recovery Source: Sorbent systems Work with desiccant dehumidification system vendor.
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Economic Results to Date MOF Desorption Temperatures Lower Than Incumbent Desiccants

Life-cycle costs include all costs of owning and operating a technology. Cost data reported by the U.S. Army for a

desiccant dehumidification system installed at a facility in Florida indicate that initial capital costs accounted for 60% of the {P a0 =0t it iy
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life-cycle cost, with regeneration energy and maintenance accounting for 27% and 13%, respectively. While this split will
vary significantly depending on the specific technology, climate, and energy costs, these figures suggest that MOF
advantages associated with adsorption rate and water loading , which should reduce equipment cost, may be more
Important than a lower heat of adsorption.
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Although MOF materials present many performance advantages, they will likely cost several times more per pound than . e

silica gel. As shown in Table 1, MOF raw material costs alone (not including any other part of MOF production cost) are
several times that for silica gel. However, the impact on total system cost should be small because silica gel material
costs are estimated to be less than 1% of desiccant dehumidification equipment purchase cost.
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