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Simulation design of internal air duct of dehydrated vegetable dryer
based on EDEM—FLUENT coupling

Hu Bo', Liu Yao', Zhang Yongjun', Long Yan?
(1. Institute of Engineering Technology ,» University of Science and Technology Beijing ,» Beijing , 100083, China ;
2. School of Chemistry and Biological Engineering . University of Science and Technology Beijing . Research Center of
Biology and Agriculture , Beijing , 100083, China)

Abstract: In order to solve the problems of unstable quality of drying materials and low utilization rate of hot air caused by
uneven distribution of hot air flow inside the dryer, a new vertical multi-layer hot air dryer was taken as the research object, and
the EDEM—FLUENT gas-solid two-phase flow coupling method was used to simulate and analyze the air flow inside the air duct
of different structures. The influence of different design structures in the inner cavity of the dryer on the distribution of hot
air speed and drying efficiency was studied, and the wind speed distribution and non-uniformity coefficient were used as
evaluation indexes to optimize the baffle structure of the inner cavity. A relatively ideal design scheme was obtained
through comparative testing. Simulation results show that improving vertical wall tilt Angle, side wall tilt Angle and step
spacing can effectively improve air distribution uniformity. When the air supply velocity ranges from 8 to 12 m/s, the flow
distribution is relatively uniform and the fluctuation of non-uniform coefficient is the smallest.
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Tab. 1 Basic technical parameters of internal air duct
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Fig. 8 Velocity field distribution at different side wall angles
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Fig. 9 Distribution of average velocity and unevenness of velocity
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Tab. 4 Step spacing parameters of five internal air

duct schemes mm
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Fig. 10 Velocity field distribution at different step spacing
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Tab. 5 Monitoring point parameters of five schemes mm
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Fig. 11 Distribution of average velocity and

unevenness of velocity

M@nwwﬁm%%%%ﬁ%%ﬁﬁ%ﬂ%ﬁ&
BRI R 0.4~0.6 5B NIk,
ﬁzﬁ@ﬁaﬁ¢ﬁwﬁﬁ@%ﬁ%ﬁﬁﬂduﬂ*ﬁ

(a) X=0 m,BHBEM 30°
S eE 45°4 &

(D) X=0m, =R s &h %

(b) X=0.5 m, BT 30°
S EE A5 G

(e) X=0.5 m, =Mk a5 %

RHP BN EKR TR W EN . BEEI TR
5 M0 0 TETAS 389 ) 2 00 B /s BV B R B oK, HER
T SRR T HoA 7 52
3.4 RUAFRAEE ST

T Ao AR T ATL P S X RS L RE [ AR R
WA} FR BE AN RS AL R 3 A Ak D s R A T A48 3 B o T EE
e 1R AL AL T Tk A B e R« RS L RE IR AR} A
30° MU BEMURL A BE 457 B BRI IR T S ., iR =M R
S B S A . i — B FE LAk 5 vk 25 G AL
T Se R % L RE TR AR B 30° M BE 5 AR B 45°1E
TGV, fEIERL E 455 HrBs Il 58 =

H & 12 AT, IR AL A 7 R AE X =0 m # i <
A DAL, MG S G O RAE X =0.5 m #K i
S FE AT YL AT g A B A i T AT X
SN LA BT RE T 30° S BE 45 A &
PIS AR Bk . W E BT 30T 5 MIBE 45 A Y =
0. 58 m I L AR 45 Hp 78 2 XU 1T g iy, — b el itk &5
5 58 3 it A BE 370 97 DX s A R 3 DX T AR B /)N 48T A
WA S P4

MNIEL 13 Ca) W0, Bif 25 A0 000 T 9 8 85 84 s 7
58 1YY 34 T E SR/, 7 Ak S ], G = el
AT FENP Y R K. B 13 () ] 1, i E 45°
WP LA 7 2 A5 RBUCE A& S AR TR, BB H) R
R B RETH] e A 7 AN S R AT 0. 4~0. 6 Z A
gl MEE A5°XF 0. 18 m W I 11 - 347 3 5 RN AN 3 57 R AL
AR, = FBHELSS ST RN R
ommmerEhWMﬁﬂﬁ%JUJPo%m%n
0.58 m BH W42 F, &% W I T AW 24 S T 4R T
ﬁ%LﬁAﬁ%%mﬁﬁ@@%?E%MﬁwLﬁ
F L IRBE =M 25 T RAE NN ERIKUE

VA

(¢) Y=0.58 m, " F{BETH 30°
S EE A5 A

(D Y=0.58 m, =Mk a4 %

12 REAREEGSHE

Fig. 12 Velocity field distribution with the optimized scheme
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unevenness of velocity
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Fig. 14  Velocity field distribution at different inlet velocity
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