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Research and optimization of mobile equipment
for corn cleaning and drying
LI Yong — xiang, WEI Yan — fang, WANG Ming — Xu, WANG Shao - ying
450009 )

Abstract; To solve the problem of cleaning and drying corn directly after corn being harvested ,a kind of

(Henan University of Technology ,Zhengzhou Henan

integration equipment for corn cleaning and drying was developed, and the main parameters were calcu-
lated. The temperature field and flow field in drying cylinder were simulation analyzed by dynamic analy-
sis software Fluent. The process parameters of the rotary cylinder of the dryer were optimized by orthogo-
nal test to obtain the optimal parameters.

Key words: integration of cleaning and drying;mobile ;fluid analysis; orthogonal test; process parameter
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2.1.1 it
BRSHECAT R (EXK) G, o1 vh =i
[E]: 8 h/d.

YRIBEC AR SR W, 20% (B3E) ;0
B W,:14% (W AE) s ATRJE 60,:25 C5 R
FE 0,:35 C; g, 2.01 kJ/kg - K.

TR SR 2 AR 10025 C5 MR BRI -
20 °C ;25 SBHE H, 0. 014 kg/kg 45155 A L JE
t,:75 C R ¢, :45 C.
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G, = 1Vh = ;o0 = 0.278 ky/s (1)
_ o X
R L WG (2)
HI A3 (2) AR AR

X, =25%;X, = 16.3%
EULA PR
G, = G (1 -W,) =0.278 x (1 —0.2) =

0.222 4 kg/s (3)
Kz R HR
W=0G.(X, -X,) =0.2224 x (25% -16.3% )
=0.019 3 kg/s (4)
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47.906 kJ/s (5)
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PR g, -

q; =0.2(q, +¢q,) =10.779 kJ/s (7)
TN BT ¢ -

g =q, +q, +q; =64.673 kJ/s
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kJ/ (kg « K); G, —4a Tk i i i
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2.2.1 BfF RV AETRITE
T BLO L V TR A5 (9) 88

W 69.48 3
V== =6.948m (9)

Kb W—H /N 78 R K 4 i, kg/h;
A—K Gy 75 KR B, R 28 XA dl, 78 58 B A
H1,4 =10 Kg/m’ + h
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v = 3323000y g el AR (10)
T
2 Z =3.5D i A L1
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D, = [ =0.714JV = 0.714 x 1.908 =
3.5«
1.36 m (10)
M7 = 5D B ARA B
3
D, = ;‘—V = 0.634V = 0.634 x 1.908 =
o
1.2 m
[ ) EL A 0 i, B A B Z 0] iy A X
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mm;g— T S0 B, m/s” o— 07 14 R /s,
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mRw’ — mgf < 0 (15)
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i (14) K (16) 15

16 0

&Sk

MR Y (B £ 07 19 ELA 850 mm, 47 AL
(17 ) 75 fe e 300 ol -

0.776 114 r/s < n < 1.455 213 1/s

46.56 r/min < n < 87.31 r/min
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M, = (18)
T] CPI - TOCP()

Arr: M, —FF 75 I as SR BT i, ke/h;
Q —E e i, kizhy T, —il B 2 SR B, K;
C, — T, RETFEMLAE K/ (kg - K) 3 T, —
A SIRE K Cp — Ty R T2 LA,
kJ/ (kg - K),

Iz SRR =X (19) 15 4
V, = M, (19)

Pa

K p,—T, WE TR HEE kg/m’.

T, =85°C,T, =25°%C A[f5.;

Cp = 1.009 kJ/ (kg + K)

Cp = 1.005 kJ/(kg - K)

p. = 0.986 kg/m’

] A MR 18 Pl s BE R AL ¢ = 64, 673 kI/s
= 2.33 x 10° kJ/h ST AT R LA v, %
ERERERIE B Q =1.1¢ =2.56 x10° kJ/h
P T Rt (18) AR

M, =

2.56 x 10° B
(85 +273) x 1.009 — (25 +273) x 1.005 ~

x 10’ kg/h = 1.153 kg/s
JIT LA i # A 23 SRRt B X (19) 1158
i
_ 1153
© 7 0.986
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AT, = %(ATI + AT2) (22)
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B g ) LA L, PR IR IEAS R ZHRR T &,
IR EE R AT ST, e AR BT R, 2
L VS PAISE R R SNiOE e 2 i iy 7
T2 SEBR A 52 90 45 44, it LAAS SCHE Fluent 44
I3 AT SRR b R 22 0B T v 6 AU KU XU
3 AR, T TR R S 4k .

A PR A A 48D B LB < KT RT LU 1Y, 4%
W B2 I B EAT Fluent BIHIET, H
BB R T 62.5 °C, ik 113X G IR B R
75 Co BEAMARBLT , TR P9 B TR OR I o 75 5
KA O, T2 EOR i . A iRE T
PR R AR A L AR L e IS A TR T, DR
UETE TR RE RS i T 30, REIR S I M iy T
AR

TEASRE T R 1 iR, IESCIR g R ansk
2 iR,

Rl EXIBAR

K- A RHE V/(m/s) B X T/°C C X% P/Pa
1 7 60 1915
2 10 65 2015
3 13 70 2115
4 16 75 2215

R2 EXIBHER
iSES g

1 A B, G 42.5
2 A B, C, 47.0
3 A B, C, 49.8
4 A, B, C, 52.5
5 A, B, G, 47.8
6 A, B, Cs 51.0
7 A, B, Cy 54.3
8 A, B, (o 57.5
9 A, B, Cs 49.5
10 A, B, Cy 53.0
11 Ay B, G 56.5
12 Ay B, G, 57.5
13 Ay B, Cy 51.3
14 A, B, (oN 55.0
15 Ay B, C, 58.8
16 Ay B, Cs 62.5
K, 191.8 191.1 211.5

K2 210.6 206 211.1

K3 216.5 219.4 212.8

K4 227.6 230 211.2

HR2
. SES ITAag; Scy
5 SH i
A B C i/ C
K, 47.95 47.775 52.875
K, 52.65 51.5 51.5
K, 54.125 54.85 53.2
K, 56.9 57.5 52.8
B/l B>A>C
Pk A, B, G,
s REy AB, G,

KK G =123 8) Fn R Z 4K PRI bR ST

AN IPO RS SR E S A IS YNIIISE P
DRI, LR U, B 5 e R, 3 N R &R B sk
Xlzéﬂ%% Al B| Cz s EUJXUE 7 m/s, m%ﬁll 60 C , m}j__{
2 015 Pa,

4 i

ARSCEITIT AR T B AE BT — R, X
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P — B, BA RSN 7 8 38 T AR A

TS TR AT PN B I S A S AT T 5 Ay
Br, 5 G U5 A RANEAS SR H) 7 20 TR T 2240
BT Tk A 2R R B X R TR RCR 152 MR
SRR PR 2R 2 XU, UG G, e Je e WU Bt
RORZHON G .7 m/s, X 60 °C, X% ;2015 Pa,
SE Wk
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