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Sorption Characteristics of Sorption Material Coated on
Heat Transfer surface of a Heat Exchanger
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Abstract

This paper describes sorption characteristics of organic sorbent coated on heat transfer surface of a plate-fin-tube
heat exchanger. The organic sorbent is a bridged complex of soldium polyacrylate. This bridged complex containing the
carboxyl group as water vapor adsorption site has a larger adsorption abilities as compared with silica gel. The
experiments in which the moist air was passed into the heat exchanger coated with sorption material were conducted
under various conditions of air flow rate and the temperature of brine that was the heat transfer fluid to cool the air flow
in the dehumidifying process. It is found that the sorption rate of vapor is affected by the air flow rate and the brine
temperature. Meanwhile, the attempt of clarifying the sorption mechanism is also conducted. Finally the average mass
transfer coefficient of the organic sorbent was non-dimensionalized as a function of Reynolds number and
non-dimensional temperature. In addition, it was observed that the factor which affects the sorption rate in the water
vapor sorption process of the organic sorbent coated on the heat exchanger shifts from the “adsorption step” to the
“sorption step”.

Key Words: Sorption, Organic sorbent, Dehumidifier, Heat exchanger, Air cycle refrigerator, Mass
transfer, Moist air
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Fig. 3 Sorption isotherm.
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Fig. 6 Time histories of measured Ty in, Tuous> Puins Paouss
Am,/mywithout cooling (u,=0.7 m/s).
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Fig. 7 Time histories of measured T, Tuouts Thouts Pains
Buous, Am,/my with cooling (1,=0.7 m/s).

Table 1 Sorption time results for cooling.

Without cooling Cooling
Lo [8] 528 216
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Fig. 8 Time histories of measured Ty, Tuouss Thours Puins
Buous, Am,/my With cooling(u,=1.0 m/s).

Table 2 Influence of u, on sorption time.
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Fig. 9 Time histories of measured T, Tuours Thouts Pains
Buour» Am,/mg with cooling (T;,=16C).

Table 3 Influence of 0y, on (Ppu))e, (Am,/mg), and t,,,,

Opin °c] 14 16 18 20

(buut)e [%RH] 818 732 665  58.0
(Am/my). [] 049 041 032 026
lyonp [s] 712 508 364 216
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Fig. 10 Sorption mechanism.
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Fig. 11 Time histories of Ks without cooling.
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