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IR Air
Model  power  temp. model constants R? RMSE 4 MBE
W) (G
45 k=0.005 0.99391 0.02361 0.01350 0.01331
0 55 k=0.013 0.99271 0.02226 0.00139 0.00135
65 k=0.015 0.98519 0.04586 0.01506 0.01441
45 k=0.014 0.99347 0.02546 0.00760 0.00135
2 250 55 k=0.021 0.98646 0.04580 0.01349 0.01270
§ 65 k=0.035 0.98133 0.05458 0.00959 0.00872
45 k=0.016 0.97832 0.04449 0.01000 0.00963
500 55 k=0.035 0.96924 0.08149 0.00779 0.00379
65 k=0.037 9.99E-01  101E-02  3.22E-05  297E-05
0.98663 0.03929 0.00872 0.00725
45 k=0.006  n=0.956 0994082  0.018070  0.000002  0.000002
0 55 k=0.012  n=1.016 0.99235 0.02300 0.00509 0.00477
65 k=0.005  n=1.282 0.99094 0.03640 0.02666 0.02434
45 k=0.021  n=0.898 0.99455 0.01795 0.00076 0.00071
o 250 55 k=0.006  n=1.307 0.99643 0.02475 0.01985 0.01752
g 65 k=0.012  n=1.335 0.99284 0.02859 0.01649 0.01349
45 k=0.012  n=1.074 0.97828 0.04382 0.01614 0.01494
500 55 k=0.004  n=1.640 0.99823 0.01904 0.01521 0.01245
65 k=0.038  n=0.992 0.99867 0.01020 0.00004 0.00004

0.99293 0.02465 0.01114 0.00981
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Model  power  temp. model constants R? RMSE e MBE
W) (°C)

45 k=0.005  a=0.993 0.99391 0.02517 0.01704 0.01657

0 55 k=0.013  a=1.016 0.99271 0.02338 0.00904 0.00845

2 65 k=0.016  a=1.073 0.98285 0.03579 0.00165 0.00150
[
o

- 45 k=0.013  a=0.970 0.99145 0.02245 0.00096 0.00090

S 250 55 k=0.022  a=1.069 0.98453 0.03619 0.00772 0.00681

= 65 k=0.038  a=1.078 0.97877 0.04408 0.00479 0.00392
(2]

3 45 k=0.017  a=1.049 0.97901 0.04124 0.00802 0.00742

S 500 55 k=0.039  a=1.113 0.96109 0.06726 0.01652 0.01352

T 65 k=0.037  a=1.002 0.99866 0.01011 0.00101 0.00086

0.98478 0.03396 0.00742 0.00666

45 k=0.005 a=0.943  c=0.067 0.99391 0.03329 0.02832 0.02716

0 55 k=0.015  a=0.984  ¢=0.045 0.99414 0.01961 0.00173 0.00156

65 k=0.009  a=1.421  ¢=-0.390 0.99112 0.02634 0.00735 0.00639

é 45 k=0.017  a=0.907  ¢=0.095 0.99571 0.01590 0.00190 0.00172

S 250 55 k=0.013  a=1.433  ¢=-0.405 0.99430 0.02524 0.01581 0.01302

= 65 k=0.027  a=1.256  ¢=-0.203 0.98415 0.03776 0.00550 0.00400
D

3 45  k=0018 a=1030  c=0.029 097919 004042 000274 000274

500 55 k=0.015  a=1.953  ¢=-0.897 0.98925 0.03456 0.01017 0.00739

65 k=0.040  a=0.983  ¢=0.026 0.99889 0.00945 0.00279 0.00215

0.99118 0.02695 0.00848 0.00735

45 a=8.740  b=-7.748 k1=0.005 k2=0.005  0.99391 0.02543 0.01803 0.01704

0 55 a=1.023  b=0.005 k1=0.014 (I)%; 0.99426 0.02004 0.00586 0.00510

65 a=7.998 b=-6.968 k1=0.006  k2=0.005 0.99124 0.02796 0.01236 0.01021

45 a=0.707 b=0.299 k1=0.025 k2=0.006 0.99187 0.04766 0.04864 0.04237

g 250 55 a=10.937 b=-9.909 k1=0.008 k2=0.007 0.99450 0.02260 0.01073 0.00821

< 65 a=17.563 b=-16511 k1=0.018  k2=0.017 0.98477 0.04471 0.03649 0.02322
o
=

- 45 a=1.020 b=0.039 k1=0.018  k2=0.002 0.97919 0.04035 0.00119 0.00102

~ b=- _ _
500 55 a=15547 | o k1=0.009 k2=0.008  0.98946 0.10869 0.14222 0.09050
65 a=1.007 b=0.001 k1=0.038 (l)(%)zi 0.99895 0.00902 0.00158 0.00110

0.99091 0.03850 0.03079 0.02209
a=5.294 k=0.005 _ _
c=-2.159 h=0.005 b=-2.143 9=0.005 0.99391 0.02543 0.01856 0.01704

a=63.641  k=0.006 b=-
c=51.539  h=0.004 114.158
a=3.109 k=0.007

65 c=-1.039 h=0.004 b=-1.039 9=0.004 0.99125 0.03275 0.02472 0.01827

45

0 55 9=0.005 0.96731 0.05569 0.03454 0.02785

a=0937  k=0.017 ,_ ~
45 c=0.859 h=-0.010 b=-0.790 g——0.0lO 0.96007 0.10091 0.09353 0.07543

a=3.116 k=0.009

250 55 c=-1.069 h=0.006 b=-1.069 9=0.006 0.99439 0.06932 0.09126 0.05905
a=79232 | _ 001y
65 c=- h=-01013 b=51.994  g=-0.016 0.76362 1.82345 3.19555 1.45252
130.194 '

a=1.063 k=0.017

Modified Henderson and Pabis

45 c=0.733 h=-0.084 b=-0.733 g=-0.084 0.97901 0.04103 0.00212 0.00165
a=2840  k=0012 _
500 55 c=-0.892 h=0.004 b=-0.892 g—0004 0.98941 0.05076 0.07436 0.03380
a=25731 | oo
65 c=- : ! bh=18.870 g:0017 0.99677 0.31235 0.53385 0.28746
43504 70019

0.95953 0.27908 0.45205 0.21923
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Model  power  temp. model constants R? RMSE e MBE
W) ()
45 a=0.074 k=0.004 9=0.008 0.99437 0.01876 0.01687 0.00693
0 55  a=-0.095 Kk=0013  g=0013 099271 002226 000149  0.00135
65  a=7714 k=0.004  g=0.005 099069 005283  0.05045  0.04387
= 45 a=0227  k=0004  g=0019 099579 001611 000168  0.00152
S 2% 55  a=-8739 k=0006  g=0007 099410 003301 002017  0.01661
° 65  a=13254 k=0013  g=0014 098201 005278 002776  0.02019
1S
g 45 a=7.088  Kk=0012  g=0012 097018 009649 008705  0.07738
500 55 i, k=0004  g=0006 098797 014253 017443  0.12685
65  a=-0210 k=0.037  =0.037 099866 001010 000004  0.00003
098971 004943 004222  0.03275
25 a=2821 =033 079488 0.10397  0.00716  0.00696
0 55 a=2391  n=0.436 084010 009714 000881  0.00822
65  a=2390  n=0.432 080122 011540  0.00697  0.00063
2 45 a=2251  n=0429 086153 008399 000746  0.00696
g 250 55 a=2409  n=0.479 081410 011226 000794  0.00695
£ 65  a=2799  n=0.619 088666  0.09045 001045  0.00836
(5]
O 45 a=12657  n=0.490 084255 010564 000983  0.00907
500 55 a=3076  n=0.650 083637 012144 001770 001416
65  a=2498  n=0616 091693 006668  0.00758  0.00632
084382  0.09966  0.00932  0.00751
45 a=1023  ke0007 PPIME o007 00wa3s 00228 001425 001347
0 55 a=10038  Kk=0009  b=moos n=-1136 099376 003177 00215  0.01878
65  a=1012  k=0.007 b=0000  n=1171 099146 003029 001530  0.01264
= 45 a=1004 Kk=0017 b=0000 n=0972 099526 003595 003175  0.02766
B 250 55 a=0.997 k=0007 b=0000 n=1295 099621 002175 001723 001317
= 65  a=1001  k=0.007 b=0002  n=1564 099631 007205 009369  0.05962
o
S 45 a=1034 k=001 b=0000 n=1122 097997 005445 003857  0.03286
500 55 a=l02  k=0004 "0 n=1642 099827 001830 000439 001197
65  a=1002 k=003  b=0001  n=1048 099907 002286 002702  0.01870
099385 003442 002931  0.02321
45 a=0004 POX0 098702 007505  0.06567  0.06388
0 55 A=0012 P08 099211 004631 003701  0.03462
65 A=oom P10 099100 003333 001538  0.01404
S
§= 5 A=0012 P 098805 003487 002436  0.02279
e —
= 250 55 A=0016 O oi’? 099480 002200 000911  0.00804
2 65  A=0028 B=0000 094589 025549 023512  0.19237
= B=4.267
5 A=0014 P2 096170 013955 011798  0.10924
0 s aso0m PR 098849 003879 000946  0.00774
65  A=0031 0000 090657 047627 040691  0.34431

097285 012463  0.10233  0.08856
Jiu.,L:gue:\;\RZJU.&ﬁwﬁiﬁp&@j@d,uywumw Jﬂ;.—ﬁasamlw,\g@ug@j:p
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1. Agrawal, Y. C. and Singh, R. P. 1977. Thin- Layer Drying Studies on Short-grain

Rice. ASAE Paper, No. 77-3531.
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Drying Kinetics of Parsley in an Infrared Hot Air Dryer

Abstract

The aim of the present study is to select the best model to describe parsley drying behavior in an infrared hot air
dryer. The experiments were conducted at three levels of drying air temperature (45, 55 and 65 °C) and three levels
of infrared power (0. 250 and 500 W). The results showed that drying time shortened by 69% when the air
temperature raised from 45 to 65°C. Increasing the IR power to 500 W caused a 64% reduction in drying time.
Finally, the Midili model was selected as the best mathematical model to describe the drying behavior of parsley.

Key Words: Parsley; Modeling; Air Flow; Infrared.



