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A Method for Choosing the Opportunity of Reducing Grain Moisture
Ventilation by Specific Enthalpy and Absolute Humidity of Air
YIN Guo-bin
(China Grains & Logistics Coporation Beiliang Co., Ltd., Dalian, Liaoning 116001, China)

Abstract: In this paper, a new method has been proposed to determine the timing of reducing grain moisture
ventilation by specific enthalpy and absolute humidity of air. Specifically, a chart for selecting the timing of
aeration for grain drying has been plotted with the air specific enthalpy as the x-axis and the corresponding
absolute humidity as the y-axis, by adding lines representing the equilibrium absolute humidity for grain
desorption and the allowable range for aeration. This chart can then be used to select the timing of aeration
for grain drying. Compared with the commonly used air enthapy-humidity chart, the proposed chart
incorporated the parameters for alowable conditions for grain aeration specified in national industry

standards. It visually presented the allowable range for aeration at different grain temperatures, moisture

KfS B EI: 2024-04-09

E€UH: 2ERENYFEMARRERINT/AEZNHE (ERIpA (2023) 2695 )

Supported by: National Food and Strategic Reserves Administration Skills Master Studio Project (Guoliang-BanRen[2023] No.269)
E—1EE: JHEMW, B, 197944, ¥4, ERETREI, BT RE MY, E-mail: yinguobin@126.com

196



325 2024F FE6H

- - °®
. R HBnalHk
6 iR BB il
SCIENGE AND TEGHNOLOGY OF GEREALS 0ILS AND Fa0DS

CiER

contents, air temperatures, relative humidities, and specific enthalpies, facilitating users in selecting the

timing of aeration and conducting related research. This method could effectively assist in ensuring grain

storage safety, improving the efficiency of aeration for grain drying, and reducing energy consumption costs.

Key words: grain; air; specific enthal py; absolute humidity; reducing grain moisture ventilation
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Fig.1 Thedrawing process for selecting the timing of reducing grain moisture ventilation
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Fig.2 Thesimplechart for selecting the timing of reducing grain moisture ventilation
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Fig.3 Thesimplechart for selecting the timing of reducing grain moisture ventilation (Add ARH gesorption -1%
line and allowed educing grain moisture ventilation line)
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Table2 Intersection value table of maize ARHgesorption-1% line and Air P sz line
HE &M 1 (RIRPC) 0 5 10 15 20 25 30 35
IR 2 (23R Pwaffi/Pa) 373.24 54653 78647 1133.05 1772.89 2239.44 2239.44 2239.44
THREER 1 (=K /(kIkg) ) 5.75 1350 22.32 3288 4544  60.95 66.11 71.27
AL 2 CHXR /%) 60.83 6220  63.79 66.17 68.11 70.36 5251  39.61
IREER 3 (R EASREC, [RE THRER ) - - - - - 19.23 1923  19.23
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Fig.4 Thesimplechart for selecting the timing of reducing grain moisture ventilation

®3 KiEAH271 CHHYZESILBRE. PRIBESR
Table3 Themoist air specific enthalpy and Ppschomeric Value table with air temperature 27.1 °C
27.1 CESAXHRE % 0 5 10 15 20 25 30 35 40 45 50
27.1 °CZ5 LR MIXH IR EE X0 (0 e ks B/ (kdkg) — 27.26 30.09 32.93 3577 38.63 41.50 44.38 47.26 50.16 53.07 55.99
27.1 °CZ R LR AR X BE S R () P S B AE/Pa 0 180 360 541 721 901 1081 1261 1442 1622 1802
27.1 CESAXHRE % 55 60 65 70 75 80 8 90 95 100
27.1 °CZ5 LR M X EE X0 (0 e ks {E/ (kdkg)  58.92 61.86 64.81 67.78 70.75 73.73 76.73 79.73 8275 85.78
27.1 °CZ R LR AR X BE X R () P S JAE/Pa 1982 2162 2343 2523 2703 2883 3063 3244 3424 3604
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65 5% 3.6 38 26 5% 4.7 41 107 5% 5.7 44 128 5% 6.8 47 149 5% 7.8 50
66 10% 4.2 76 87 10% 5.3 82 108 10% 6.4 38 129 10% 7.5 94 150 10% 8.6 101
67 15% 4.8 114 38 15% 5.9 122 108 15% 7.1 131 130 15% 8.2 141 151 15% 9.4 151
68 20% 5.4 152 9 20% 6.5 163 110 20% 7.7 175 131 20% 8.9 186 152 20% 10. 2 201
69 25% 6.0 190 30 25% 7.2 204 111 25% 8.4 219 132 25% 9.7 235 153 25% 10.9 251
70 30% 6.5 228 91 30% 7.8 245 112 30% 9.1 263 133 30% 10. 4 282 154 30% 11.7 302
71 35% 7.1 266 92 35% 3.4 286 113 35% 9.8 307 134 35% 11.1 329 155 35% 12.5 352
72 40% 7.7 304 93 40% 8.1 327 114 40% 10. 4 350 135 40% 11.8 376 156 40% 13.3 402
73 45% 8.3 342 94 45% 8.7 367 115 45% 11.1 354 136 45% 12. 6 423 157 45% 14. 1 453
74 50% 8.9 380 95 50% 10. 3 408 116 50% 11.8 438 137 50% 13.3 469 158 50% 14. 8 503
75 55% 9.5 418 96 55% 11.0 449 117 55% 12.5 432 138 55% 14. 0 516 159 55% 15.6 553
76 60% 10.1 457 97 60% 11.8 490 118 60% 13.2 526 139 60% 14. 8 563 160 60% 16. 4 604
77 65% 10.7 4585 98 65% 12. 2 531 118 65% 13.9 569 140 65% 15.5 610 161 65% 17.2 654
78 70% 11. 3 533 99 70% 12.9 572 120 70% 14.5 613 141 70% 16. 2 657 162 70% 18. 0 704
79 75% 11. 8 571 100 75% 13.5 612 121 75% 15.2 657 142 75% 17. 0 704 163 75% 18. 8 754
80 80% 12. 4 609 101 80% 14. 1 653 122 80% 15.9 701 143 80% 17. 7 751 164 80% 19. 6 805
81 85% 13.0 647 102 85% 14. 8 694 123 85% 16.6 745 144 85% 18.4 798 165 85% | 20.3 855
82 90% 13.6 685 103 50% 15. 4 735 124 90% 17.3 788 145 90% 19.2 845 166 90% | 21.1 905
83 95% 14. 2 723 104 95% 16. 1 776 125 95% 18.0 832 146 95% 19.9 892 167 95% 21.9 956
34 100% | 14.8 761 105 100% | 16.7 817 126 100% | 18.6 876 147 100% | 20.6 939 168 100% | 22.7 995
B 5 MKiEREVIZEEAE
Fig.5 Thedetailed chart for selecting the timing of reducing grain moisture ventilation
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Table4 Permision conditionstable of reduce grain moisture
ventilation with maize temperature5 °C and moisture

15% in the air temperaturerangeof 3~7 °C

BELKM 1 (RIR/C) 3 4 5 6 7
ELEE 1 (S WS E/(kIkg) ) 10.7 12.2 141 152 16.0
FESR 2 (HXHEE/% ) 65 65 67 62 58
TELR 3 (2R Pufd/Pa) 495 531 586 586 586
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