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Thermally-driven sorption chillers operate by | 800 Adsorbent coated graphite sheet
cycling the temperature of adsorbent filled heat = 700 clamped to a water block. The
exchangers (HEx). Coating adsorbent on the 600 adsorbent coating composition was

HEX reduces thermal contact resistance, which
can improve adsorption kinetics.

35%wt CaCl,, 35%wt silica gel, 20%wt
graphite flakes, and 10%wt binder.

However, if the coating is thin more adsorber
bed volume will be used by fins. Also, the lower
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Volume (cc/g)
w b U
o
S

the weight ratio of adsorbent to HEX, the greater 100 | _ e on graphite sheet were conducted.
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thermal inertia of the HEX relative to the with sorbent a) Relative Pressure (P/P) the clamp and the base plate. The tape

adsorbent can be reduced. used to apply the thermocouples did not

This study measures the sorption properties of high loads of CaCl, in

- 6 adhere well to the sorbent coating.
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diameter _(SBET ) and pore volume decrease as the salt to silica gel ratio coated fins during adsorption.
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graphite sheet (2 g/cm3) using a doctor Optical image of 0.5 ] Water uptake kinetics of sorbent coatings on graphite sheet a) per
blade approach to create coatings 1.4, 1.7, CompOZ'rt:psh?tfem o So4 | canolica ge T weight of sorbent and b) per adsorbent surface area. The thinner
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CacCl,, 35 wt% silica gel, 20 wt% graphite 503 fastest g/cm? uptake.
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CT) | punt® -" ‘ ° °
‘;‘5 0.1 i . . . Silica gel The potential specific cooling power for the
Material Characterization 00 b .| e samples is calculated from the rate of adsorption
> Surface area and pore size: Nitrogen 0 5 10 15 20 25 for 80% of the step In sorption uptake capacity at
sotherms a) Water vapor pressure (mbar) the operating conditions tested and the latent p—
| - heat of vaporization of water. SCP = Wof 2o
> Wat(i_r sorptlcl)n: Thermogravimetric vapor Optical image of composite 0.5 PSP— — 0.8
sorption analyzer . - 2 L e 350 160
.- . . 204 21 - ® i
» Thermal conductivity: Transient plane source = o141 . ° o i 150 T
“hot disk” thermal constants analyzer § 03 F .11 . ' .4 K, 300 F *+ a0 | +
o A ] - —_ —
302 | AR S 250 | 1 130 [ *
5 . S a”120 |
§0.1 - , & 200 | + 8110 _
[ i L
O 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 150 L L L 1 | 1 L L 100 1 1 1 | L L 1 |
b) o 5 10 15 20 25 1 2 3 4 1 2 3 4
Water vapor pressure (mbar) a) Thickness (mm) b) Thickness (mm)

Water adsorption isotherms at 35°C for a) loose grain samples of
CaCl,-silica gel, PVP and silica gel, and b) samples consolidated

Specific cooling power a) per weight of adsorbent and b) per weight
of adsorbent and substrate for 1.4 to 3.3 mm film thickness. The

with 25%wt graphite flakes and 15% PVP containing CaCl, to silica 1x60x120 mm?3 graphite substrates weigh ~8 g. The ratio of coating
Transient plane source (TPS) thermal constants Thermogravimetric vapor gel ratios of 2:1, 1.4:1 and 1:1. w_elght to f_m weight varies from 0.8:1 to 2:1 as the adsorbent |
analyzer with “hot disk” nickel wire sensor and sorption analyzer with active thickness increases from 1.4 to 3.3 mm for double sided coatings.
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i The characteristic water sorption curve,
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