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[ Abstract |

device to limit the dust in the confined space, and make the dusty airflow directed through the dust removal device to be purified to

Manual grinding with hand-held tools generates a lot of dust, currently, it is common to use negative pressure trapping

solve the problem of dust dissemination. In order to solve the problem of ineffective ventilation and protection facilities in an aluminum
grinding workshop, which led to the uncontrolled spread of dust between operations, a structural design of a “U-shaped slit” dust
collection device for the grinding process of small aluminum parts was proposed. Finite element simulation and analysis method was used
to investigate the dust prevention and control effect of the device. The results show that: when the device on both sides of the slit width
is 2 ¢m, the rear side of the slit width is 5 c¢m, the air volume is 3 600 m’/h, and the internal airflow channel structure is an
asymmetric slanting closure structure, the control surface of the wind speed is more uniform, average wind speed of personnel breathing
zone reaches 1.3 m/s, in the same time, the noise of the internal airflow channel is relatively small and the dust particle trapping effect
is better. Tt is concluded that the size of the devices “U-shaped slit” and the internal airflow channel structure design can effectively
capture the dust generated during the sanding process, reduce the concentration of dust in the workplace, and provide a reference for
the protection of dust in the sanding place.
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Fig. 1  Status of the grinding room
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Fig. 2 Layout of wind speed measurement points
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Table 1 Wind speed value at each measurement point

T 253 RGHEFEFE/ (mes ") RHCFE/ (mes ™)
©) 28.9 ~29.3 29.1
@ 28.3 ~28.6 28.4
® 30.2 ~30.3 30.3
@ 0.51 ~0. 54 0.53
® 0.60 ~0.71 0. 66
© 0.42 ~0.49 0. 45
@ 0.12~0.19 0.16
0.35 ~0.37 0.36
©@ 0.12~0.13 0.13

¥ Mk . www. stae. com. cn



2025,25(2) RO A R AT R A AR B AN BT S Bl i TR RE D L 873
HIEE 1 Al A M B B S @ QM (T3 B 5 T O B T by R kL)

TE A XGE S>30 0. 16 m/s 0. 13 m/s , 4 il 5 XUk
<1 m/s, A WS/T757—2016 Jay B HlE X5 it 45
il GG 5 Ak B AR B ) 2 K GB/T 16758—
2008 ¢ HERXUE ) 532 Je Fi A S F ) ) rp s ahl XUt 1)
B AREOR Ry R R BOR A E, BB AE AR E
BRI , AN BB R L R 2B Rk

R 1R ) R, R AN 52 T2 AR SR B
P2 OB Ry R Al AR S A5 B 3 X
B P ATV — AR AT S 5, DASEI T TAT
YRR A A BB 4
1.2 #HEHERELEHILIT

BEXPAT S b R P A i e om 2, By 1 H i
YEbAS ] B — o A AR e B i I 28, TEAR 5t
FIBS & 36 U A KR Geah ), R AT 30 = 1H1
FEIFRSIRIE B M A 20 2, ik o 0 A R ) i
Ui, FRAr AR A o s AU B i SRl AR B SR ) ) B
R TER R A1 T VR B b AR A UK A A
R U BT, SCAT B Ry R i 4 (o 4
P&, I T S A B 4 XU DR UEXT R A
R RIAE R B AR XU 4P ek N PRl T2

AT, Bl B AR RINIE 3 R,

B \

@) 1.5 m I A7 e

1 R R 2 BRI ;3 NI 4 IR T
5 R I ;6 S U BUARAEHEM DT
K3 b dli e B R ]
Fig. 3 Model diagram of dust capture device

W 3 s, 77 e it AR VR A D3 B
Fr AR T 38 B R 7 il A B 3, I 455 AP R R
WA Al AR B 5 W R, i T YT 5/, 4T
VRN 220 TR WA ) O 1 1, 2 e 3T AR R
KA HC, S b5 AT B 4 T ) 3l BE AL
JAGHEAT PR B2 1h0 A AR S i R 325 ) v K%
BT A B 25K | S A ) PG A8 I RE 5 3 i S A
HARIBZN T (0], B R T R BRI, 2 AR
TS o (RIS, 5 T P AR XU 1T B R TR A

A EY U BIAREE " ROT A0 8 45
P PR & TTHE R LT WA B TR IR
WA A B AR ETT T RS, ATAE T I 2= LAk
723 ) (N S ERAEZS [R]) IR B8 H AT P %) B [ 342
it BROR A D AT BB R A Ao A A A A4 A AR
IR AR B e , A HERUAH L R SE

FRAE TP W A6 55 bR T 27 K A
VR B 4 B R BUE R AR SR R R, B
TR R 17 4548 1 RGE KU RS
Uit 3 T 254608 97 4 1 BB S M AT S
2 wHhE
2.1 YIRS

X Ry AR A AR 2R B AT AT A BB A BT AT
VEAEML R 37535 T3l A BE AILEAT AT B AL, 4 #7 JES
PLHEAT Tk, d N iRl (16 3) Ryl dR e 8 R
SFR 1.2 mx0.8 mx1. 8 m, fAEHLFEH 200 rad/s,
2.2 IEHIFARE

AR B B R R 3 B Ok i AR T
YRR 34 o AR SO 98 SR sl 48 ol O R 4R
FH =452 A 1] i Navier-Stokes 77 2 |, Tt i it 21 2K
FHTHE B )1 k-e X7 FRAE 8 5y 2
BB, 2 AR BIRIE AT,

(1) ELITHE

9
E(pu[> =0 (1)

(D) T p WK, kg/m’ s u, HIRAATE vy .2
Jril EREE m/s; x, A ay 2 TR EAS AR KR m; i
EA11’2’530

(2)BsT 2,
a%(puiuj) :%J“a%[(“ +,) (% +Z—ltf)] (2)

H(2) W w, MR TEREL, Pa - s5 p MR IRARL
JEJ7,Pas u RZTME R B, Pa » 55w, HURAERTE
yz Jr B m/ss i, = 1,2,350 #
(3) ke,
9 _ 9 e, \ 9k _
#W@—%NHWhLQ e (3)
- b
B

X)) H: b HimshEE, m/s7; & iR EEFEHUR,

m?/s%,
(4) & I,
i _i /"LL % Cslg iz
axi(pui8> _aXi[(Iu’-‘-o_g)axl] + k Gk Cg2p k
(4)
k2
M, = Cpp; (5)

¥ Mk . www. stae. com. cn



B AR
874

Science Technology and Engineering

5 1T B
2025,25(2)

ou; (du. du,
G, =p, a—/(?f " 871) (6)

K, 6, AU A= R G S RE AR LR C,, |
Co  C, .o, o, WHELAMECL 44 1.92.0.09,
1.3.1.0,

2.3 BREH

ARPRBHURF T, A D T BB IR < i A
RIVEBEARUE h-e IO RRAEHY N i1 B 250 8 Ly
Inlet-Velocity , it 3t 98 & 5% , tH 1 i1 5255440 L0
Outflow , ¥/ Biidri35 & 5 1 AR TE P4 AR 1% B Wall,,
A TS T b 48 5% 3 12 000 1/ min, 5
B AR E J Moving Wall, 28 rfC b I s 4 e 2 22
W 78.5 m/s, BB R A ok AR b R R, PR
UNGEET S S I R SN Syl PO W S e i)
PESTARFTEE | HARPEAE L T AR & R /NAS [, /]
RETE & AT AL B AT AT VR, PR 52 PR AT
TR TE A A 1 15 T A9 R Bk X, PRt
P BN TAE G AE R =R R, BEEHIRZS 4 Surface
HR A B37 SR R, M HE AR R T ISV B 2 fe K
PR 0. 001 kg/s, BICASIRBE LA 55 | #i e
KPR F R R SRR BN 0. 001 kg/s,

SET RIS 2 L e B AR B PR
TR 18] Sy [ 7 454 B ROSF, AR SCRIF 98 R FH AR 58 R
b KU B AU 38 T 5 4 1 Sk 7 o 43 B R 2 B
PR A 2

3 HROW

SRUETE EXIBA M BE R RN
SREE S T BE 45 A HE XU AR IS
SN AR NI AR SR E R T R SV E W EE YN U
R RURLIE 2 BE 2 A il AR AR U 25 R R 2 R
i /Ny By R UKL IZ B BB A5 Ky A UKL i
PR PR T M IEHLNZ SRS X0 T2 )5
AR A3 2R ORI R 3 185 38 B PRDUE, eI 1 e AR 2
PER TAERCR, I G 82 HE IR 4 48 R
IRFIE S KL A RSOR , S I 5E S 4 RS %o B 4 1 g
AR 4 ) A % P AR ) 2R 8 RO 3 —
At 3 =R T 23R 2 N R B A R E B
FPHERETEATBUE AL, 45 R & 4 Fvs
x2 FERTEHTAR
Table 2 Strip Seam Sizing Design Programs

3.1

E R JEr 4% 4% 55 B/ cm LA P2 4 FE S/ em
ES! 5 2
EY) 4 2
E X 4 3

BB /(mes™)
10.000
8.889
7.778
6.667
5.556
4.444
3333
2222
1111
0

1LLE

(a) HHI
HPE/(ms™)

10.000 neaitctaldiitiitisna e
8889 \‘w | .:III b [ l:l -l, V
o §§mmumm@%
5.556 g? é//
4444 R zr

N 7%
3333 N 7
202 E‘t %@

1.111

(b) %2
P /(mes™) et T Tt Wi
10.000 A\ e
A NS 77
MR e
6.667 % /" i
i - _
3333 SS ZZ
2022 = —

!

1111
0

(o) HF3
B4 FIEE O RHES5

Fig. 4  Cloud view of wind speed distribution at the

mouth of the annular hood
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