201642 A Z?ﬂ[im‘ *jﬂﬁ%iﬂi AT & B2

doi:10.6041/j. issn. 1000-1298.2016. 02. 031

HEFRURSEDGRERS AL

kiEFT FER EnE FEW

(1 R R TR AR, A8 2300265 2. 79 g B 5 K 4 il i i R B AR SO AR i S22, 4B 621010)

TR A I SR TR0 R AR 23 A1 BB 2854 2 0, AR IR R ( Euler) 7 ¥ B BUR MBS R AN AR AE & — & Bt iR 2L, R
PSR 12 (CFD) 23 B #F Fluent, X0 oA A 189 TF AL 3 F0 A5 FL 07 s AT A e i o 25 2R3 BT T L&y
15. 84 % B T8 A 35 59 477 ALY A3 A AR Tih SEOFF U8 A PR T 888 1) i A UM 20 A A, 389 i 17 B s RO i 1, D TR
DS IR A A S SRR S TR R O Bl B T R AS A SR B A AR PR A SR ABURL X 53 2 A, TG 3 3L B XY
FLR o i S, X045 SR R AT T S0 Y0k, 45 2R S BUR(ELRE 10 5 SC R 45 SRAR W) & GE W 17 400 1 A d B SO 1A 20
A AR IR AT B, Sy TR S B A6 R T SRORF T 08 I ) 42 4 77— i e AR PR MR A A A

KB : WNSHF WALIR; A TTALE L7 oX

fE 425 TQ021. 3;TQ026.7 XEKFRIZAG: A XEHS: 1000-1298(2016)02-0237-08

Structure-parameter Optimization of Gas Distributor for
Rapeseed Fluidized Bed Dryer
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Abstract. In order to optimize the structure-parameter of gas distributor for the rapeseed fluidized bed
dryer, the open porosity ratio and the arrangement holes mode of gas distributor were optimized through
numerical simulation software of Fluent based on Euler two-fluid model and standard £ — & turbulence
model. The results showed that open porosity ratio of 15.84% and uneven circular holes arrangement
were the optimized structure-parameters of gas distribution for the rapeseed fluidized bed drying, which
enhanced liquidity of hot air, reduced hot air to gather in the local area, made gas-particle two phase flow
normally fluidize, and achieved the homogenized distribution of rapeseed particle in fluidized bed without
channeling phenomenon and dead zone. The simulation results were verified through the experiment. The
drying kinetics curves of gas distributor of different open porosity ratios and arrangement holes modes were
comparative analysis based on experiment data, which showed that the drying rate of gas distribution with
open porosity ratio of 15. 84% and uneven circular holes arrangement was the biggest compared with the
other types. Therefore, the gas distribution with open porosity ratio of 15. 84% and uneven circular holes
arrangement was the optimum. The results of numerical simulation and experiment were consistent. The
results testified that the optimized best gas distribution was reasonable and feasible. Therefore, the gas
distribution is an ideal gas distribution to shorten the rapeseed drying time for the engineering application.
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Fig.1 Physical model of fluidized bed dryer
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Fig.3  Structure diagrams of gas distributor with different porosities
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Fig.5 Structure diagrams of gas distributor with different uneven arrangement holes



242 & o Bl B ¥ iR

2016 4

Ko M&xaR

Fig.6  Contours of solid concentration

Pl 7 Ak o 2K
Fig.7 Velocity vector graphs of solid particle
Sy EFR], SORL AR R B 2 B T OE AL, BUKLE B
Bk S I B , SR AR e B I A 7 A 4 3 AR R
J22 P T A R 11 38 B2 43 A SE ¥ 5, HLAE S K, TG
WAL X G o X 32 B PO s e T AR IR
HUERALHE A, 2R O B 0 % B8 4 1 R A
5 45 AL 77 2, R s SOIE SR 43 A1 BGE 3 BT /b
FL B B (B AR 380 T A A S A1 o A e T T
P 25 DN ORI A Bl A S e i B PR T 4
T A T b 1 A5 s R8T A e ST T
PTG, RE A 34 55 A LR i S FF T 1 <K
3 A B 1) e AR A AL T 2K
222,01 A 2.2 T BUE B T B, TR AL
N 15. 84% [T AN 35 5 A5 FL 2 1 S k7 T 08 AR o A
M 1) o A 45 A8, ELAAR S5 48 A RSE An il b FFR o

3 WWIE

3.1 LWRE

T SRORF 0 PR T 48 3l T 2 i 2 0 R 572 6256 B A
Bl 8 Jzi, J2 2 i i A IR B A 2 B XL
S SR R A s R A LA B 2 A
o HLZAR T < 6 25 R o A A
B T0CLEAT A, Hh T i JR S g AR o3 A i,
ATRJZ A5 ISR WAL I 2EAT T8 A K28 U iR
2SS T A D, 28 e K20 8 e R AT [ R
T 5 [ PR IR I S SR P 8] 4 A O 5, ol T 1R A
TR s A T S R 1 HE S B IORE

TSR 19 ) 1R 75 7K SAR G GB/T 5497—85 fix
HEDN ZE , TAT I P AR 40 3000 7 45 28, 8 LRI 2 T 3 5 K

RN 28% AN TR T 4R LR

5
i
=l
o

P8 Al PR T 4R 3 g o il AR E S e
Fig.8 Experiment equipment of drying rate curve
measurement of fluidized bed
LoSHEIR 2. AR 3. AW 40U BR 22
ST e ki 7OBE R EsE 8 AR 9. fnok A
10. PO ORZ) 1L IRORE B (BB A ) 120130 $ jE
14 mghag 15, KL

3.2 XBHERS5HH
3.2.1 JFILX®

EFXT IR LAY 5 12.27% 14.10% (15. 84%
M IE = MAIE 5L (B 3) 1 SR 4 A A, 38 2o i
SERF IR AR T 52 06 (250 %< B DL 1AL 8) T 7 15 1Y
THREh 2 9 Bros . w] UL, 78 W SR ) IR
T HE B K FE N TR () AH TR 1 25 10 T, 15. 84.% JT AL
RAE = A TE 34 59 A0 FL AR 53 A0 AR T SRR T3 55 K
R 2,14, 10% JFALER Z 12, 27% TFFL 3 i
Ao K FHH 15, 84% T AL F A AR A AR T I
R, 14.10% TFALRIR Z ,12.27% FFFL R &N |
B9 i n] F th, FEFLERIG i, I00 B0 8 T B B 1)
TR R A T A B B U B 2248, s
TR, FRAMHT W L 15. 84% JT LA AR 4> 1 i
(18 T M 3 23 S R, T e I B, T AL AR oy
A B 0 B AR L3R X S RUE B 25 R AR &, B iR
TRUE B AL T 1Y 15, 84% FFFL 2R & 4 # ] 52
(A RO R o T T ST TR IR

P9 AR T AL 350 A A 4 T 45 3 g 2 il 46
Fig.9 Drying kinetics curves of gas distributor with

different open porosity ratios



%21

SR A% ISR R AL R MR A AR S A 2 A 243

3.2.2 Aiflor

& 10 2y 15. 84% FF L2 A [\ A L 5 2 (& 3e
S ) 404 Mg B T4 30 J 2= i 48, v DLE ), 76
SERFHI A T 3 5 7K 2R T R ] (R AR TR A 4510 T

fLae/h o LU B AN 249 23 A £L MR 20 A B Y g
A £ 3, AR 8] R, X5 MR AU 2 SRR
— B, Bk T RUE R AU A B Y BB AN 3 ) A
fL2&G BT .

AR SAL VR RIS TR AR 4 e

Tt b ¥ SUTSEE R S T=p 1T 2oL (Fi) I

B KT IR T AR 3450 A LA MR A A B T 4 (1)15. 84% FF AL A2 30 S8 95 TR 53 A B
M HETF AL . A R4 15, 84% JF L3R <K

K, IE = MBI ALK, IE = i3 5 4
I3 A BN O T A S TR R DX IR R S R AR

D D TR SR BRI

(2) B AN ¥ 23 A1 £L J2: il S3kF T 8 R 23 A B
1 foe HE AT FL 7 2o A8 T M 2 R 1 48 RS0 20 I (]
JE AN ¥ 5 A L ATl 0Ok P A 3L 3l 52 B E R S AL,
WURLiz 2l 5 Bk Sl 2l , Je i AURL e B i 25 T A
o 370 A PR T A T A L 114 3 2 A 58 2], HAE
TR, T A X LA .

(3) 3 1 52 06, o (LA H0L T 1) 45 2R AT
UES B, BB U5 SE B 25 R W) & UE BT OT AL &R
15. 84% A L7573 [T AN £ 53 A £L B R 2 A
Je s BEATAT A, O TR S B2k A4 R il SRAT T S5 I ) B
T — o 25 BELAEL A AR 23 A AR

& % x Wt

B 10 A [R) A AL 5 300 i A 08 3l 0 = i 2%

Fig. 10 Drying kinetics curves of gas distributor with

different arrangement holes modes
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