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[ Abstract |

numerical simulation of maize drying process based on porous medium model. The influence of the angle box arrangement on the

The effects of different diversion schemes on air flow and heat transfer in a countercurrent drying tower were studied by

temperature field and velocity field in the tower was studied by numerical simulation and experiment. The results show that the cross
arrangement of corner boxes can improve heat and mass transfer efficiency, reduce heat loss and solve the problem of uneven drying. At
the same time, the increase of the inlet speed can also improve the uneven temperature distribution and improve the drying effect. It
can be seen that the two key factors, the arrangement of the corner box and the inlet speed, should be fully considered in the design of
the counter-current drying tower for corn drying. The optimization of drying tower structure can improve the overall drying efficiency and
corn quality. The conclusion of this paper provides a useful reference for corn drying industry to reduce the cost and improve the quality
of corn.
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Fig. 2 Physical diagram of experimental device
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Fig. 6  Average temperature change of hot air in tower
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Fig. 7 Change of outlet wind temperature
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Fig. 8 Temperature field of the intersecting diversion scheme
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Fig. 9 Temperature field of parallel diversion scheme
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Fig. 10 Velocity field of intersecting diversion scheme
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Fig. 11 Velocity field of parallel diversion scheme
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Fig. 13 Temperature contours at inlet speed of 15 m/s

7R o BEAE RGHE G 3, 4 1) R XURE 8% T A2 e i
iz BIEE AR G DR, A O 7 B AR R
WBEAT A, AL T A A IE B 7 1) BT A T
I6] AR B T9 E , 18 8 17 rC DX BB ) 4% A8
BRBCR

3 #Fig

HENE T HET R TR B = AR B AR AL, ORI T
TR 7L R I SR = Do

(1) AR &S S H A 37 AR T P47 X
HEAT T3 7 58, B IR RGP B0 B B v, RS
i R SAR, P /s PR

(2) XKW TT B E G A A7, KL

PR E ARG, A7 A U B AR A A RAR L X, ORI
(3) ARG S S HEA B HE 85 e 4 TH A XU
JE T, B A HR s DRl JBE A 45 2 23, B R ik
RO, SRAL T AR IR BOSCR
WFFEEE R AT O KT T Z ALt fe iRt
5T TR AR T ST R HE A B2

2 % x #t

(1] fI%k, BarW, Bk, 4. ARAEY A I B0 R 265 E
BOMGET ). BlpdR 5 TAR, 2024, 24(14) ; 5716-5724.
He Jiale, Yang Keming, Yang Fei, et al. Spectral identification
model of crop growth stress factors[ J]. Science Technology and En-
gineering, 2024, 24(14) ; 5716-5724.

[2] E#7, AL, £, & BT XY E P R 5 m
BHSSE[)]. BRI, 2023, 23(4) : 1625-1634.
Wang Li, Ren Jianrong, Wang Tao, et al. Design and implementa-
tion of food security traceability system based on blockchain[ J].
Science Technology and Engineering, 2023, 23(4) . 1625-1634.

[3] Rwkin. SEYUBATARTE TR PR RIHLI]. Bk
Ak, 2025(1) ; 28-30.

Zhu Yongli. Application of full-process mechanization technology in
maize production[ J]. Modernizing Agriculture, 2025(1) : 28-30.

[4] Jiang Q, Zhang Y, Yan S Y. Optimal design of an angular box for a
mixed flow grain dryer[ J]. Applied Engineering in Agriculture,
2021, 37(4) : 555-562.

[5] Gong Z L, Wang P K, Li D P. Analysis and structure optimization
of the temperature and flow fields of the belt dryer with multi-tem-
perature zones| J]. Transactions of the Chinese Society of Agricul-
tural Engineering, 2021, 37(18) ; 4047

[6] gk, MLfh, W, % BURPR AL RS IR b 7 TR AL
B SIRE[)]. AWHU R, 2015, 46(7) : 238-244.

Dai Jianwu, Xiao Hongwei, Xie Long, et al. Design and experi-
ment of tilted tray air-impingement[ J]. Transactions of the Chinese
Society for Agricultural, 2015, 46(7) . 238-244.

[7] Amjad W, Muir A. Spatial homogeneity of drying in a batch type
food dryer with diagonal air flow design[ J]. Journal of Food Engi-
neering, 2015, 2015 148-155.

[8] &%, THE, P, % 2T CFD WBHUL T M 2518
PEBEH[ ], RHUEBFSE, 2015, 37(9) : 245-249.

Lu Fei, Wang Chunyao, Luo Jianging, et al. Structural optimiza-
tion design of peppers dryer box based on CFD[ J]. Journal of Agri-
cultural Mechanization Research, 2015, 37(9) : 245-249.

[9] JiaHP, WuK, Wang Y, et al. Numerical simulation of moisture-
heat coupling in the drying process of a multi-temperature zone belt
dryer[ C]//ASME International Mechanical Engineering Congress
and Exposition. New York: American Society of Mechanical Engi-
neers, 2020 1-7.

[10] Jiang Q, Zhang Y, Yan S, et al. Optimal design of an angular box

for a mixed flow grain dryer[ J]. Applied Engineering in Agricul-
ture, 2021, 37(4) : 555-562.
[11] EEM, DRE, Wkah, % FET TR IFI RIS

ML www. stae. com. cn



9318

B R 5 TR

Science Technology and Engineering

2025,25(22)

[12]

[13]

[14]

BB YIS TR SRRV ()], FlrdoR 5 0%,
2019, 19(30) : 269-273.

Wang Yukun, Ma Suxia, Pan Yongkun, et al. Development of
continuous grain vacuum dryer based on dry vapor waste-heat utili-
zation and performance evaluation [ J ]. Science Technology and
Engineering, 2019, 19(30) ; 269-273.

AR, R, TR, G5 PERULS A5 RS E AL Bk
], AR, 2020, 51(S1) . 464475.

Wang Zhenwen, Wu Min, Xu Xinmin, et al. Optimal simulation
design of structure and parameter in heat pump drying room[ J].
Transactions of the Chinese Society for Agricultural Machinery,
2020, 51(S1) : 464475.

RRE, B0, 29, . BT CFD AR TR ARSI
WBAADITE. TR R 240 (FARBEE M) | 2022, 42
(4):69.

Li Qiumei, Ji Xu, Lan Qing, et al. Study on air field simulation
and optimization of white tea drying system based on CFD[]].
Journal of Yunnan Normal Uniwersity ( Natural Sciences Edition) ,
2022, 42(4): 69.

Woest, W, HE, & AU TERE N R AL LA
el I]. BRAHR S TR, 2018, 18(33) : 19-29.

Yang Xianliang, Gao Kun, Rong Rui, et al. Airflow tissue simu-
lation and structure optimization of grain drying tower[ J]. Science

Technology and Engineering, 2018, 18(33) : 1929

[15]

[16]

[17]

[18]

TEW], ARIKE, WAERE, 5. 22 SR AU B R T
BEOLIL AL BT SRR (V] R ALK 4, 2023, 54
(11): 397411.

Yu Haiming, Qi Lianxing, Hu Yuhui, et al. Optimal design and
performance tests of multilayer tray-type hot-air-assisted microwave
dryer for rice seedling trays[ J]. Transactions of the Chinese Socie-
ty for Agricultural Machinery, 2023, 54(11) . 397411.

B R, EMEL, 2R, % ZERXMAE TR 5
BF SRR L)) Aol TR, 2021, 37(18) - 4047.
Gong Zhongliang, Wang Pengkai, Li Dapeng, et al. Analysis and
structure optimization of the temperature and flow fields of the belt
dryer with multi-temperature zones[ J]. Transactions of the Chi-
nese Society of Agricultural Engineering, 2021, 37(18) . 40-47.
XSLL, ZAE, 0P, A5 IURPRL AU STAL i T 48
UL B BB I IE [ J]. Rl TR 4R, 2022, 38(5):
269-27.

Liu Yanhong, Li Mengjia, Ai Ziping, et al. Optimal design and
experimental verification of tilted tray air-impingement dryers[ J].
Transactions of the CSAE, 2022, 38(5) : 269-278.

BSOS, BRI, R, 45, TR PG TR ki h R gt
LI Bl #2024, 45(6) : 50-55.

Qiu Wenjie, Li Haoquan, Liu Jun, et al. Design of intelligent
control system for paddy heat pump dryer[ J]. Modern Agricultural
Equipment, 2024, 45(6) : 50-55.

¥ Mk . www. stae. com. cn



