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Energy and Exergy Analysis in Drying Process of Porous Media Using Hot Air
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Abstract

This paper is concerned with the energy and exergy analysis
in drying process of porous media using hot air are investigated.
Drying experiments were conducted effect of kinetic and
thermodynamics conditions such as temperature of the air inlet
and the air outlet of drying process. Using the first law of
thermodynamics, an energy analysis was performed to estimate
of energy utilization. An exergy analysis was accomplished to
determine the exergy inlet, exergy outlet, exergy losses and
efficiency during the drying process by applying the second law
of thermodynamics. Furthermore the result of energy and exergy

analysis can develop the higher efficiency of drying process.
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Time Tw 3 EUR Ta E EUR T 3 EUR
(min) c) Wis) (%) (C) | Wis) (%) (°C) WIs) (%)
T=50°C T=60°C T=70°C
15 246 117.80 12.93 249 | 15021 9.36 253 | 188,69 15.35
30 246 11347 11.65 249 | 14735 | 922 253 | 18881 15.24
45 246 105.35 11.08 249 | 14054 | 880 253 | 19550 15.48
60 246 90.11 952 249 | 137.00 | 859 253 | 19881 15.80
75 246 87.54 9.28 249 | 13449 | 846 253 | 189.50 15.19
90 246 88.29 9.33 249 | 127.53 | 803 253 | 194.14 15.46
105 246 85.87 9.18 249 | 12495 | 7.88 253 | 18961 15.24
120 246 87.14 9.19 249 | 12443 | 786 253 | 19586 15.59
135 246 83.22 8.80 249 | 12098 | 7.66 253 | 18243 14.66
150 246 87.74 9.27 249 | 12085 | 7.66 253 | 18337 14.80
165 246 83.27 872 249 | 11942 | 758 253 | 200.56 15.81
180 246 83.34 8.83 249 | 107.28 | 683 253 | 194.83 15.40
195 246 7879 8.30 249 | 11493 | 732 253 | 19214 15.28
210 246 75.97 7.96 249 | 11044 | 704 253 | 18227 14.65
225 246 7282 7.67 249 | 11469 | 7.31 253 | 171.66 13.91
240 246 73.05 773 249 | 107.52 | 684 253 | 167.90 13.49
255 246 71.80 761 249 | 10047 | 644 253 | 157.44 12.83
270 246 69.35 7.37 249 | 10877 | 695 253 | 168.88 13.67
285 246 70.90 751 249 | 10804 | 692 253 | 16541 13.46
300 246 7095 7.44 249 | 10643 | 681 253 | 156.92 12.81
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Time | By | Exie Eo | M Ex B EXoss N B o EXiose N
(min) ((kitkg) | (kdrkg) | (kdkg) | (%) | (kdikg) | (kdikg) | (kdikg) ) | (kikg) | (kdikg) | (kdkg) | (%)
T=60°C T=70°C T=50°C
15 762| 162 | 600 | 7871 | 1311 9.98 312 7617 | 2263 | 1658 6.05 73.26
30 750 145 | 605 | 8072 | 1328 1014 314 7638 | 2249 | 16.50 5.99 73.36
45 749| 133 | 587 | 8156 | 1370 1042 328 7609 | 2246 | 16.60 585 73.93
60 744 144 | 600 | 8407 | 1362 10.29 332 7560 | 2240 | 16.62 5.78 74.19
75 709 110 | 599 | 8445 | 1343 1027 3.16 7647 | 2232 | 1659 573 7433
% 744 141 | 602 | 8438 | 1357 1033 324 7609 | 2226 | 16.67 5.59 74.89
105 | 699| 1.08 | 591 | 8459 | 1337 1021 3.16 7639 | 2224 | 16.70 5.54 75.10
120 | 7.46| 110 | 606 | 8462 | 1358 1031 327 7590 | 2219 | 16.66 552 75.10
135 | 7.42| 105 | 607 | 8524 | 1337 10.33 304 7725 | 2211 | 1665 545 7533
150 | 7.43| 111 | 603 | 8448 | 1328 10.23 305 77.03 | 2206 | 1661 545 75.30
165 | 7.24| 106 | 619 | 8540 | 1379 1043 336 7561 | 2203 | 1661 542 75.40
180 | 7.10| 105 | 605 | 8519 | 1374 1047 327 7621 | 2192 | 1674 517 76.39
195 | 7.16| 1.00 | 616 | 86.06 | 1359 10.38 321 7636 | 21.93 | 16.60 533 75.70
210 | 7.24| 097 | 627 | 8664 | 1337 1033 304 7726 | 2188 | 1664 524 76.06
225 | 747| 093 | 625 | 8710 | 1320 1034 286 7835 | 21.90 | 16.57 532 75.69
240 | 7.42| 093 | 619 | 87.00 | 1337 10.57 2.81 7900 | 2194 | 1676 518 76.39
255 | 710 091 | 619 | 87.19 | 13.08 1046 262 799 | 2168 | 1665 5.03 76.79
270 | 707| 088 | 619 | 8758 | 1322 10.40 281 7871 | 2179 | 1659 5.20 76.13
285 | 7.41| 090 | 621 | 87.36 | 1310 1035 2.75 7900 | 2071 | 1653 5.18 76.12
300 | 7.23| 090 | 633 | 8749 | 13.03 1042 261 79.97 | 2175 | 16.60 515 76.31
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