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Abstract: Dental practice procedures are accompanied by the production of large amounts of spattered
particles, and prolonged exposure of healthcare workers to high concentrations of particles may lead to occupational
health problems. To effectively remove spatter particles and reduce the exposure risk of medical staff, this study
proposed a novel vortex exhaust hood with long—distance and high—action benefits. Numerical simulation was used to
analyze the vortex exhaust hood’s flow and particle removal characteristics, comparing it to the traditional top—
suction exhaust hood. The optimal working conditions of the vortex exhaust hood were explored by analyzing the
effects of the velocity ratio of air supply and exhaust, horizontal and vertical air supply angles on the axis velocity,

pressure distribution, and particle removal efficiency of the vortex exhaust hood. Under the condition of ideal airflow
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parameters, the control effect of two kinds of exhaust hoods on particles with different splashing speeds was

analyzed, and the application advantages of the vortex exhaust hood were explored. The results showed that the

vortex hood achieved the best working conditions when the air supply and exhaust velocity ratio was 1 and the angle

of horizontal and vertical air supply was 0°, respectively. The removal efficiency of particulate matter can reach

65.9%, which was better than that of 47% of the top—suction hood. This study confirms the application potential of

the vortex exhaust hood in dental practice, provides a new method for local source control in dental procedures and

has a reference value for the construction of prevention and control measures for the treatment micro—environment.

Key words: dental office ; spatter particle ; air vortex ; exhaust hood ; numerical simulation

HES A R v, (R S mA L. =
WA 70 23 0/ 7K I S5 4 20 i B2 7 A W MR
Hob A5 Z R A AN, 0] B2 Y5 e BR A N B
A 0 B P I RITHRE S 286 M, e 2 R B AP N B
Y 2% 75, A0 % it A% 0 ZE AT A PR, S Dk
AR RS SR A K BR3P N BB D B2 R, A 2
SR IR Z3CH T4 ] e AR 490 14

= A XU T2 3 9 L A9 3 3 it {HL e
JRE TS 947 301 110) 24 B e XU A X B e A
B P HRIBCRART REAE M AR B s L B
WREMS A LR 12 2 AR IR YL H R
SETCE AL E ST T S A RN, 25
B AN REIS B AR AP BOR L EAh, 1R = A X
T TT 1 BT T2 28 AR R, 2595 I E] 4 5
VA IRk 1 R I L © ik W RE % 35 /D i
BN B 0 DX R IR R (R T K
o) 52 AN GLERAE IR RE L, D AT A 2R
PRSP R 12 T 1 e, DA BR 4 N 5% 22 T B 52
SURH .

UG B8/ N I 1) 0720 775 - ot A I NI/
TR DR b e B B T5 e Wi Oy i, LRk Al 3
15 9L, G TG Y W R i B PR rp ) SRAR SRR
— PR RIS U 2 XU T 1) 7 2R XU R
BB J7 vk 7 B LR RS Qe o3 A i
A A SR UE T e e e HE XL R A R S B A
BN HEREEHE B A F B BIRCR Cao 5 R H—Fh =)
TR RGBT T A RS L ST T FE RS Gy
T o3 A B Y an S5 IEBTHE T ) 2 N e
A KB, 3ot ¥ Y il A7 BV CR: , I de s e T
JIFAAE 10°~20° Z [A] .Cao 55 BT 1 —FlHE T AR AR

T e J P ) 25 OO G 2R G, I 11 AR G LU IR AR 4t
IO 2% G HAT HEPR A4 15 T ) 25 3k 88 R s 114 25 PRk
RTEMFEAL |, Cao FFPPAN T IHIE A= L&
GExf BA A rh s Qe RS R SR A0 15 e 25 Rk
AE , IR EUE T E AT E S T HAE RS L Tl
RSP A HIRICR S SRR B A8 S TS
ZRGEATAE W 1 T A B AN R A i R, LA
S B T5 S 2 BRACR A IR I JE T G v R
Ji MO T, 78 X8 Bt vh ot A I 25 B IA
TR e e i B A HE T 2R A i R R 4
38 AT L AR TS B B 5 i B B R T,
{BAE T2 % PR W

PUAT 3 TR A2 75 07 e o 1 38 PO AR 226 ST A
SR BEHE XU A YT 1) 77, 15 B 18] HE KU AL 1
e AN S T s e T PN S R s8-8 DU R VAR R S N )
PR RS Qe T 12T i R rp BN B R
AT TR T4, i b 2 R | KT S i
B, ] foft FH 2= T B/ Iy, HAZT P A KWy it BT 4
SRV B B, DRI BIA e e HE AU 35 T s 3
AT HEL .

ABIRFERE T — Pl TR e e S B A T B i
Tl RUER. et e USRS 5 A6 AL
DI 77, n ABB B4 N D127 7 it 2A% 3l , H A |
] LA BRSNS G P SR BB Tk S b
T BEHE XL B R I Bl Rt , - 5 A e TH U HE B
BEATXFLE , 238 1 AN AL HEIXUHE E O FNIE XA X e
FAHBE T 1 73 A A R BRBCR 2, 75 21 i e 4k
IR SR TAR A, TR, 25 i3 11 JEi2 Ty i e kE
Py W S AN R RS T 3 TE HE KU X AN T
TR ) IS0 T 2 119 25 BRAGCR . AT 5 LA 0 R A
JieHE WA 2 2 T i R Bt E S5 (.



224 PN S QRS )

2025 4F

1 HEEU

1.1 JL{aiEs

R TR0 2 2 IR EHE R 1 R R
T REBE A B8 ANSYS FLUENT #E454%
EASHL. N 1T, B FFO 22 H YRR R A E
HE XU (G B A RE S 4L, 12 7 93 IR S8 S 4
ZUEAAE R AFIE AT 5, IR A K U7 01 i B B
MR K v 1l IXE 5 R 1 s R g 2 — , HOl KUR 42
A7 Ja) RS A BEAEAE AN B2 Ab  H ELAT SRRt ek
LA 53 3 TR R B iz E M4l 2UE kA7 &
B A R ST R 4.5 m(K ) x3.4 m(58)%3.6 m( 7)) Y
H— 2 E L 2% N3 X7 20 T0 26 XL T
FHE R, AT R SFE4 8 0.3 mx0.3 m. il FH 1 S 75
(CTM) AR B FH A B A, Hodh 21 {5 CTM 35 9 78
FRHE LR A CTM A F AL 7E R 52 i 2
PN A R SRR T R e HE KU e HE
JREE AR BE |35 8 DO 6 AU, HCHE XU BCEE A R i
HEXL, AT A 250080 N ) i s 0 A% e A T R AL
AR TR HEIR, BLgh R - R R HERUT, B
T 085 R R Bl . 5 TR a2y s Tl gk 0N HE
A RS AR E A, B RS0 0.2 mx0.2 m, JA
B EEN 0.15 m, HERUE I CHEXUET RSTH474 0.06 mx
0.06 m. BF5T" " B, AR IR E 9 A R 2 TR
T B 2B a SR R, B IO B s EHE X
BRI HE A SR AL, RS AR Bl A A T HE XUEE A
B DU A 326 AL T HRAEE R 33 A5 O o SIS TIE B, #E
IR 11 72 5 B AT SR 10 ISR B e 185 it v A i
PR/INT e 7 AR T e T HE R L R SR AR 93 A
FHE AU B ) U A 8 B2 X T 6 KU AR DR 5 i
ST B Y ) T AR S ST 5 1) 30 E T R
SR IR B, BIOA RIS A 2 B S PR N BE SR
/NIRRT I HE L

" HeRH ER
:m i

A
/.

BE EPAR
Bl H+EBFER

Fig.1 Schematics of the computational domain

1.2 SmiaEs

BB it 3l S R S i 2l HAS AT 4, % T
T THEHE IRUER. , AR e T 1 T2 b A S22 300 11 5 L
it it A L PR Ok i D AR AL e 2 G E ARSI i
The realizable k—e £ 7, 2B O 7E A 45 e % 35 ) 5
VI sl ALHG S AR & 2 00 F iia 8 A SR i Eh
DLy B s rp AR 2 T g0 UES L A AR A Rl
PRI O LA B2 - T S5 3 9 47 i3 22 05 T T B AOR B
Gt BN s T R AR

d )
a(pK) + g(pkuj) =

9 9 2 O, M08
o (Pe) + axj(p‘guj) A Ca axj) ’
2

+¢2¢6,+ 8,
K + Jve K

(2)

Ko 6 R X R A W T B R s G, R TR
VE TP A 193 3 31 RE 5 Y, 27 T Hs 4 i U H i 3 g
T L FE R 1 BTk 5 S S, W A2 SRR
C,.C,.CoRAEHE 0 Mo, 70 5h k e (R i
BRI . ACHIF 9 2 PR 3 T R 0 A9 SR fidt 2 SR A g ol
T, IR H SIPMLE 53K gtk B2 7 MU 1 5 i &
[A] . R FH PRESTO! 4% =0 i 0 7 F2 B Ak, Hoft
5 AR FH i 360 JRUAS X A . s SR A v A 4
D7 FR I FE 22K T 107 Lk AR 72 vp o A5t s ) A i
BT B AR PR U sl ks TR
1.3 BEHEER

R B8 R 7 — P A% W H 5 ik, 1k PR i HICR AR A
(DPM) X} i35 28 Uk B0 3E A 7 BR R . AR B9 R
FH B A 20y i LU ) 2 R P SRR LA
2 e WUk )RS B R YR AR A e A AR
TERURL ) 1 1 &1 73 0y 4 [F] TP 0 . 25 TEASURL Y R
INFIGE RE , — SRR 1 mT L2 AT R, H %
& Bk AR RS Y AEARBFSE R, B The real-
izable k—eg 157U SR fift (1) Bof 6] -2 g o T R 1
SEXEIAE , 1 BE B U S g TR AR 0T Y
Ji T U, SR S A ML E AL (DRW)
BRI 5 r 5 B 8 8 0 3 % UKL 032 Bl A 52

0 3 VR UL P 7 RO 11 s W 0 s 42 f
. Xing 8538 37 3O GBI B AR Rk B 450 3
FeARAG R 01 127 1 B 0 ) R VTR 1 e A
P AR R I 25 SR SR 479 R N 10~200 o,



57

SRR ST PR MR B b v g 295

MR 3 Rosin—Rammler $7 #2843 452, Vi 00 S 200k 42
954.96 pm , BARBUR Y 200K 1.
x®1 FrRWSH
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Fig.9 Comparison of axis pressure and velocity in the central

axis of the exhaust hood with different horizontal air supply angles
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