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HEAT OF SORPTION OF WATER ON SILICA GEL
AND ITS VAPOR PRESSURE USED IN THE
DESICCANT COOLING SYSTEM
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Abstract

To examine the desorption and adsorption characteristics, an isothermal differential heat
of sorption of water on silica gel and its vapor pressure are needed.

However, so far the problems of precision still reamain with the conventional correlations N
on the heat of sorption and the vapor pressure of silica gel. } |

In this study, the author arrived at an improved correlation equations by Close et al[5]
based on the Clausius Clapeyron equation[7], and the improved correlation equations
obtained are equations that represent the heat of sorption and the vapor pressure of silica gel
on a wider range of water content with a much higher precision.
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W |ps[Palipvs(Pal] C Cave | TOW) | f(W)ave W |ps[Pallpvs(Pal] C Cave | F(W) f(W)Avy_T

30 3378 1-6.503 0.0048 343| 3378 [-4.005 0.0367
73 6756 |-6.459 0.0050 709| 6756 |-4.119 0.0334
123 | 10135 |-6.432 0.0051 1142! 10135 |-4.134 0.0330
176 | 13513 |-6.423 0.0051 1655 13513 |-4.111 0.0336

0.01| 240 | 16891 |-6.385[-6.434|0.0053| 0.00509 0.06| 2145 16891 |-4.123|-4.090(|0.0333| 0.0342
294 | 20269 |-6.404 0.0052 2635 20269 |-4.137 0.0329
348 | 23647 |-6.424 0.0051 3243| 23647 |-4.117 0.0334
399 | 27026 |-6.450 0.0050 3885 27026 |-4.098 0.0340
463 | 30404 |-6.444 0.0051 4628| 30404 |-4.065 0.0349
541 | 33782 |-6.418 0.0052 5202| 33782 [-4.077 0.0346
878 | 50673 |-6.427 0.0051 9155| 50673 |-4.022 0.0368
71 3378 |-5.851 0.0091 541| 3378 |-3.072 0.0693
166 6756 |-5.865 0.0090 1233| 6756 |-3.047 0.0708
287 | 10135 1-5.823 0.0093 1993 10135 {-3.035 0.0715
399 | 13513 |-5.850 0.0091 2871| 13513 |-3.000 0.0737

541 | 16891 |-5.825 0.0093 0.10| 3716| 16891 |-3.001|-2.990{0.0737| 0.074
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1159 | 30404 |-5.794 0.0095 7601| 30404 {-2.961 0.0763
1317 | 33782 |-5.798 0.0095 8614| 33782 [-2.958 0.0765
2230 | 50673 |-5.775 0.0097 14188| 50673 [-2.926 0.0786
128 3378 |-5.459 0.0135 1419 3378 |-1.770 0.2033
307 6756 |-5.463 0.0135 2939| 6756 |-1.812 0.1958
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703 | 13513 |-5.514 0.0130 6419 13513 |-1.801 0.1977

912 | 16891 |-5.538 0.0127 0.20| 8614| 16891 |-1.756{-1.758{0.2059] 0.206
0.03| 1132 | 20269 |-5.553|-5.517{0.0126| 0.0130 10641| 20269 |-1.747 0.2076
1385 | 23647 |-5.547 0.0126 12330) 23647 |-1.770 0.2033
1655 | 27026 |-5.538 0.0127 14695| 27026 |-1.744 0.2081
1909 | 30404 |-5.545 0.0127 17229| 30404 |-1.715 0.2136
2128 | 33782 |-5.570 0.0124 19256| 33782 |-1.721 0.2125
3648 | 50673 |-5.545 0.0127 29390| 50673 |-1.749 0.2072
205 3378 |-4.974 0.0197 2196 3378 |-1.180 0.3394
497 6756 |-4.966 0.0199 4729\ 6756 |-1.169 0.3429
703 | 10135 | 5.135 0.0174 7196] 10135 |-1.193 0.3354
1007 | 13513 |-5.138 0.0173 9999| 13513 |-1.177 0.3404

1301 | 16891 |-5.166 0.0170 0.30| 12837| 16891 |-1.172|-1.164|0.3419| 0.345
0.04| 1615 | 20269 |-5.181{-5.134/0.0168| 0.0174 15371| 20269 |-1.191 0.3360
2027 | 23647 |-5.149 0.0172 18681| 23647 |-1.164 0.3444
2297 | 27026 |-5.194 0.0166 21519 27026 |-1.168 0.3432
2736 | 30404 |-5.167 0.0170 24728| 30404 |-1.157 0.3467
3186 | 33782 |-5.148 0.0172 28546| 33782 |-1.130 0.3553
4797 | 50673 |-5.153 0.0158 45606| 50673 |-1.103 0.3642
260 3378 [-4.514 0.0262 2703 3378 |-0.922 0.4278
581 6756 |-4.569 0.0251 5743| 6756 |-0.920 0.4286
929 | 10135 |-4.604 0.0244 8851| 10135 |-0.929 0.4251
1453 | 13513 [-4.513 0.0263 12162| 13513 [-0.923 0.4275

1723 | 16891 |-4.619 0.0241 0.35| 16215| 16891 |-0.878|{-0.904/0.4455| 0.435
0.05| 2263 | 20269 |-4.573|-4.585]0.0250| 0.0248 19594| 20269 |-0.887 0.4419
2581 | 23647 |-4.632 0.0239 22972| 23647 |-0.895 0.4386
3243 | 27026 |-4.570 0.0251 26688| 27026 |-0.891 0.4402
3716 | 30404 |-4.579 0.0249 29728| 30404 |-0.910 0.4326
4020 | 33782 |-4.632 0.0239 33782| 33782 |-0.897 0.4378
6655 | 50673 |-4.630 0.0239 52700| 50673 |-0.893 0.4394
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