MK EmBHL

Modern Food Science and Technology

2018, Vol.34, No.4

RHEIRY X TG4 1 R E B N1 F R E

Bi5', TERK ", BE, &R, K, ATES, BRiEES, kB
(1. IFRAYIEFR, W AT 643000) (2. BB AEMFEARA LA 4 € ELHEE, @I AT
643000) (3. BAMEA RG], #ALE L 435100) (4. BN ZERRMA RS, W@ E M 646000 )
(5. B RBEARE TARBAFRL T S, @ FMH 646000)

WE: BATIRTB B A RGR A Kt AT . K I A S Do A BTEILAE B, AR S HEHAIE 0 Auth 69 RT3
HFRA, FRAANF L th REGEHE LR E R, 458, K TR SRR TR, IR K ad 2 ok
ZHRRTFFBRRE, SRR FIRES KMBKY mi K, KRR TIRELE E, A 59.744<K]/mol L IR_8 A7 A F R AS A
FAZH R G E BRI BRI K th 09 F et 4, Midilli B2 BA ZAEARYILEROR, DR, it #URT 1R T MRaRdAn dotl 1) 31

) REEB TR T. Bib, KA RIRGGHTRIE, AR R M8 Rits

Fak = 4w b AL IR ARG
R KW Wk BT A R
MEES:1673-9078(2018)04-206-214

MEFRK, A

mm%?lmw;:

IDOT: 10.13982/j.mfst.1673-9078.2018.04.031

Study on Hot-air Drying Characteristics and-Dynamic Model of Daqu

XIAYu', LUO Hui-bo*? ZHOU Ping®, HUANG Dan', DENG Bo*°, SHEN Cai-ping*; WU Jie-feng’, ZHANG Man*
& Engineering&gong 643000, China)(2.Liquor Making
Bio-Technology & Application of Key Laboratory of Sichuan Proyinee, Zigong 643000, China)
(3.Jingjiu Co.Ltd, Huangshi 435100, China) (4.Luzhou Laojiao Co., Ltd., Luzhou 646000, China)
(5.National Engineering Research Center of Solid=state Brewing, Luzhou 646000, China)

(1.College of Bioengineering, Sichuan University of Sci

Abstract: The hot-air drying dynamics model of Daqu during the period of drainage and cooling was established in this study to explore

the correlation between hot-air drying and the lethality o y investigating the hot-air drying characteristics, the effective diffusion

coefficient (Dey) and the activation energy (E,)/ of he_results® demonstrated that the drying stage of Daqu was mainly the
deceleration-drying stage. The effect of dtying temperature on Deg‘(was obviously greater than the drying air speed, indicating the temperature
had a great influence on the dehydration of Daqu, and the E, was 59.744 kJ/mol. In addition, eight typical drying model equations were selected
to describe the drying curve of Daqu during the desiccation-cooling period. The Midilli model had superior fitting effect and high fitting

accuracy, and the Daqu pests in.external and internal-environment would completely die after hot-air drying process. Therefore, the paper

investigated the drying technol Daqu with external heating process, and the Daqu pests were effectively exterminated. The obtained
results provided-a theoretical basis for

Key ds‘qu; Daqu pest; hot-air drying; dynamics; model

rch and production control of hot-air drying process of Daqu.
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Table 2 Effective moisture diffusion coefficients of Daqu under different drying condition
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Table 3 Constant terms and evaluation indexes of 8 drying models under different drying temperature

e B/ C A Sk R’ £(<10%)  RMSE(<107)
45 k=0.0049 0.9939 7.230 8.369
Lewis 50 k=0.0067 0.9991 1.090 3.229
55 k=0.0109 0.9766 31.910 17.328
45 k=0.0049, 1n=0.9986 0.9937 7.470 8.368
Page 50 k=0.0079, n=0.9587 0.9999 0.142 1.142
55 k=0.0217, n=0.8022 0.9992 1.020 2999
45 a=0.9948, k=0.0048 0.9943 6.850 8.015
Henderson-Pabis 50 a=0.9945, k=0.0066 0.9997 0413 1.945
55 a=0.9728, k=0.0100 0.9885 15.710 el 1775
45 a=0.9839, b=-0.0040, c=1.109¢" 9968 902
Parabolic 50 a=0.9960, b=-0.0066, c=2.028¢" 0.9997 1.719
55 a=0.9904, b=-0.0122, ¢=9.513¢" ﬂ9982 4.510
45 a=6.5828, k=6.049¢*, c=-5.5988 'Om 5.898
Logarithmic 50 a=0.8660, k=0.0079, c=0.1310 0.9998 1.458
55 a=0.5212, k=0.0261, c=0.4742 0.9994 0.770 2518
45 a=1.0004, k=0.0140, n=0.1756, c=-0.0037 0.9978 2.600 4.766
Midilli 50 a=1.0006, k=0.0080, n=0:9190, c=-6.387¢* 0.9999 0.105 0.937
55 a=1.0012, k=0.0206, n=0.8896s" c=0.0020 0.9998 0.233 1.335
45 a=-0.0047, b=7.108¢" 0.9940 7.180 8.204
Wang and Singh 50 a=-0.0069, b=2.295¢" 0.9996 0.547 2.240
55 0.9972 3.770 5.769
Two term 45 0.9943 6.750 7.954
exponential 50 = 0.9998 0.225 1.436
55 a=0.0888, k=0.0930 0.9995 0.639 2.375

R4 TEFENET 8 M IREE A EEIMFITN 4R
Table 4 Constant terms and evaluation indexes of 8 drying models under different drying speeds

AEA Fig/(mfs).. A Sk R’ X (x10°) RMSE (x107)
04 k=10.0049 0.9957 4.529 6.617
Lewis h 0.8 k=0.0051 0.9968 3.349 5.683
1.2 k=0.0055 0.9993 0.769 2.720
------------------------- 0.4 k=0.0053, n=0.9795 0.9958 4.500 6.478
1% 0.8 k=0.0049, n=1.0075 0.9967 3.450 5.660
1.2 k=0.0052, n=1.0163 0.9994 0.678 2.501
0.4 a=0.9946, k=0.0048 0.9962 4.020 6.126
Henderson-Pabis 0.8 a=0.9977, k=0.0050 0.9968 3.350 5.576
12 a=1.0001, k=0.0055 0.9993 0.801 2.720
0.4 a=0.9881, b=-0.0042, c=3.882¢” 0.9970 3.180 5.351
Parabolic 0.8 a=0.9899, b=-0.0043, c¢=2.710¢" 0.9982 1.840 4.048
12 a=0.9960, b=-0.0051, ¢=7.939¢" 0.9997 0.361 1.787

TR
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#FEER
0.4 a=2.0166, k=0.0021, c=-1.0281 0.9971
Logarithmic 0.8 a=3.1685, k=0.0014, c=-2.1784 0.9982
1.2 a=1.4654, k=0.0035, c=-0.4692 0.9997
0.4 a=1.0015, k=0.0094, n=0.3911, ¢=-0.0035 0.9982
Midilli 0.8 a=1.0006, k=0.0086, n=0.3004, c=-0.0039 0.9990
1.2 a=0.9989, k=0.0043, n=0.8963, c=-0.0021 0.9997
0.4 a=-0.0048, b=8.931¢® 0.9953
Wang and Singh 0.8 a=-0.0048, b=7.638¢® 0.9970
1.2 a=-0.0053, b=1.021¢" 0.9995
04 a=0.0068, k=0.6994 0.9964
Two term
. 0.8 a=0.0028, k=1.7831 0.9968
exponential
1.2 a=1.293¢*, k=42.6747 0.99
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Table 5 Correction of mortality changes in two kinds of Daqu pests under different drying temperatures and air speeds
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