20224F4 H
274  Apr.2022

Bom Tk
CHINA RUBBER INDUSTRY

5695441
Vol. 69 No. 4

Rz e

SNSRI SR B UE AL IR U R R M 53 7

ST
=

BT, Rk, T S

(FF BB ML TR, IR & 266061)

FEE IIIICEM CFDARIFHE SO ARAL AL BE 5 TAR IR AR IFA) 23 RIS , 5 A Ansys Fluent3 K {F Do’ FEELAL, J3 7
AP LU CEAMT ) X R S BRACR A 20 o 45 SRR T - SR AMKT A HE SIS 32 5 0 T A vl i i 20 A 3 )
P, DTRG0 5 A A B8 77 A B 5 5 58 A OB IR I T D5 A 9 IR AR L, 58 ST 48R 22 01 HE 81 Ik T s vl i R
988 P2 SR B CFG 0 A1 44 2 P A, X R S A A Ak B 3 T g 2 R AT AR T R A SO AL SR A B A T

=%,

KRR IR s eI A s SR AR HEFDE X AR R I FRACR |
XEHS:1000-890X (2022) 04-0274-05
DOI:10.12136/j. issn. 1000-890X. 2022. 04. 0274

FE %S :TQ330.9;X701;0241. 82
XERERERD A

G ) e LG R G AR TS B % i o 8 5
B RE O IR T A T st i 7= i
JEEAE S ] 3 AG B it B9 O TR, A A A
SRR AR, FL o D 0RO R
PR HLE A ORI T L3 5 15 A R o
Fe kAR R AR A% T LIS o #8 A MEA L AnA
PEATARBE, A KRB W AJG 2 X 248 F ARG
A B R A A R T 5 | A R B BN
SR I HEBIR P W 2 5 e 55 5 sl A 2 Ml 25, X
R LY A SR PRI 3 BT G, ok BRI AR 7 AR TR
T R s

DI A ST 125 2 AT A ORI 2% 1) A A B 5
M A A LA I R 5 )
B 32 A B, AN 2 77 A R R R0 11 0 75 G s S5 A B i
AL, IHFERE R AR S AEYE AL, 12 1T 3R B 2
SRAR T2 B 5 5 A A5 S T A A B, AN 2
[ WA = s )| 7S E O P 4 ok W 7S
AT B R BUN YR R TR AR A AR
W PE L 2 103 A BILIR S CRRIBE IR 0 e AL 46

OSIDFFi ]
IBSEEIR)

e AR BB . PRI, Dl b S Ak 2 A B R
R A A R it

Tt A A AL BRI R AR .
JRE R ASCAE S A TR ST H 1) 750 B 55 AN o 1 R A5
BRI C FE RS T A, inCO, MIH 0%
B PRGBS AR UE T DL R A A B R S Y
I AT 5 B JH S AL BRSO

A T AEF) FH Ansys Fluent5 4 %5 6 i 4k 48 1k
B TAER AR IEAT 43T, 5 F Do S AR R B 55
ANEUR A AT B 558 S0 O TR T IR i AR A AL
W FZ M, ] A A AR B A& R R b 5 T R A
5%,

1 TiERREE

P T A K, e AR SR A B O
AL 45 5 R R G SC B R R I 2 ) (9 SME RS
WA R . AR A X Al A Ak B 5 2E AT 1 25
b, K 2 PR AR W B, BRIy AR A
BEo PRI, AR TARAERT & SEPRi AT $E T, 208 i

EL£WA : IIARYE E SN (EREHE A TR W H (2020CXGC010312)
EE BT 2B (1964—) , 5 INAREEDT N, 5 R RHE K =202, Wi+, 52N @ 0 F AR T2 5 B AR 1 4 EHIE T4k .

E-mail:1913077247@qq.com

S| AZR S A WIS, IR0, 45 S AL IR X B A AL BRACR 1 52 R 43 (3], A8 Tl , 2022, 69 (4) :274-278.
Citation: LI Zhihua, HU Lihao,SU Xin,et al. Influence of ultraviolet light source on treatment efficiency of rubber mixing flue gas[J]. China

Rubber Industry,2022,69 (4) :274-278.



%5 4 3] 2 AR B AR IR A A BHSR B E  3 AT 275

PSR A B A A IR 1 0 S T 5 S 3 D ) 45
P N2 e 4 A e A 1O A IR B2 ™ A 52T
il FH 58 AN A8 A D SR ARG IR, 25 B 31 58 ST 48 1Y
SCHERNE SE , — K 58 ST A A T AR AR K -F
AT, OSSN R A LT 1) 5 Ak BRI
AN T7 1 T B AR S AMT A e TAR IR P Y
HEZIE XA Z2 R0, foe W LA 2 A1 28 S AT 48 52 0E
TG HESNRZE ARSI PR S, aniE 1R

O0O000000

(a) IETT ARSI

OO
O O
OO
OO00O0
OO0O000
OO00O0
O00O0O0
}

'
OOO0O

OOO0O0O

OO
OO

(b) ZTEHE51
Bl ZESMTEELEAELEE TEREPIHET

Fig.1 Arrangements of UV lamps in working cavity of
photocatalytic oxidation equipment
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Fig.2 Working cavity meshs with different arrangements of
UV lamps
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Fig.3 Nephograms of irradiation intensity distributions in
working cavity when UV lamps were arranged in square
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Fig.4 Nephograms of irradiation intensity distributions in
working cavity when UV lamps were arranged in diamond
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Fig.5 Curves of irradiation intensities in working cavity
with X-axis when UV lamps were arranged in square
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Fig.6 Curves of irradiation intensities in working cavity
with X-axis when UV lamps were arranged in diamond

M sFI6 ] LI )« 5 HMT 4 1Y 1E J7 RS
FZE I HED AR A T AE T A A r ] DX I s e i 2
W DR A i 114 B R, 3K ot v T AR M A A ] X s
F1% i 1R i 2 e 22 1 S ST A R R % Ak 1) B TN
R 5 R, P S ST A HESIE X e 1 o
JEE AT R A 58 ST A B A K 5 AT AR U
/No WNIEISIE T LU, 25 S AMT A 12 1EJ7 I RS
I, A J A v R e e T 7 SR AT S 5 b
KT8 Z A R A T BRI BEER , i AT s A rh i
M iR 52 A o 5 R R P TR 20 A2 A . APl 63d AT LR
M AMTAE R 22 I HEPU I, T AR AR vp i

SRR T AR SRAMT A AL A AL B RSN, SAMT A Z
Vi) DX 3 P PR 90 7 A () 0 A1 FEAEE 20, 4
SRS T PRI M 22 ERE/ N BEHEAMT A R
ZEIGHEBN I, AR A v 8 R B2 e A B 120
AR TR B AR AR BEASCR A 3 5

(1) ARSI A S AT 4 25 52 i T A I
P v R R B A 24 0, T X J A A< Ak R
ORI

(2) 5 ZAMT AR IE DTSR A 1L, 525k
KT SR 22 Y HE S Ik AR e A o o i 2 R S
Hoop A ¥y 2 P AT

(3) A A v ] DX 4R ) i i W T 7
S PR A0 R SR B8, 5% AT I D7 TR HE B I T AR JEEAR
Hh R IR i 8 1) LT B BR 22 (LR SR AT A 22 I HE A
E-SNGE N IER e PPN E$/2
B, X R J AR A Ak BE A AR 1

AR TAEDT B R AT AR M R e Al
AR ERBOHEM S %, RINGEER, AT
VEALIM AT 1 R MBI Ak PR A A2 B A A SR AR i3
A EIMTAEHIIE Bt TR Ak
PRI N RIS AR, A s T A5
B A ) | S SMET A8 R B D R AT S P AR i oy 22
LR BB N, A REBLT AT & /52K il 2 HEL
PRUERI LR

SE WK

(1] BRI SRR ATl A R BLIR A 8 2 5 43 A (0] 0 b Al 2018
(8):7-8.
CHEN S N. Investigation and analysis on the development status of
rubber products industry[J]. Hebei Qiye, 2018 (8) : 7-8.

(2] FAETT, ST ISR AGRETE LA b I P BAR B e Jre (). v [
HARH 2021 (5) :62-64.
WEI D J, YUAN Z J, JIANG X G. Application status and
development of rubber in ships[J]. China New Technologies and New
Products, 2021 (5) :62-64.

(3] JEMEN-, AR UH, 5K 8T, S AR S I i 2 AL B S e (0] 4R
BT, 2020, 67 (4) :316-319.
ZHOU X P,ZHU X,ZHANG X Y ,et al. Research progress in aging
of rubber and its products[J]. China Rubber Industry,2020,67 (4) :
316-319.

[4] Bk, VOCSEURHHAL BT 2 R SRR s e R i T SR I I



278 Moo

Ak 20224F 25694

FOMHTLIN. HERIEE,2019,35 (1) 1 14-18.

WEI Y. Analysis on practical application effect of VOCs ultra-low
emission treatment process and key equipment in tire factory[J].
China Rubber,2019,35(1) : 14-18.

TR, 2%, R, S5 SRR ol VO CsHETCRAAIE B2 %
SRR ] FR AR, 2021,42 (1) : 5193-5200.

WANG H L, XIN G X, ZHU L M, et al. VOCs emission

[5

—

characteristics of typical rubber products industry and its impact on
surrounding environment[J]. Environmental Science,2021,42(11) :
5193-5200.
E T R AL T SR AL D) 56 M Talk, 2020, 40 (2) < 114
116.
WANG B. Optimization of internal mixer waste gas treatment
schemelJ]. Tire Industry,2020,40(2) : 114-116.
[7] $RF- X VOCIHE AL EEE AR B AR IR I /M A HE S R
2019(4) :174.
LIN P. Exploration on the treatment technology of VOC exhaust
gas[J]. Management & Technology of SME, 2019 (4) : 174.
(8] SET, EABIMN IR AP (VOCs) 15 Y 2 KM BT iR B A 43
Hr[J] 98585 % ,2018,30 (3) : 46, 48.
WU G P, WANG W Z. Prevention and cure technical analysis of

>
fa)

volatile organic compounds ( VOCs ) contaminated air[J]. Inner
Mongolia Environmental Sciences,2018,30(3) :46,48.
[9] LI AT VOCSTE & B IR BB AR L IR EE T 5 15 Wil , 2019, 32
(4) :13-15.
QIU K T. Analysis on VOCs harm and treatment technology[J].
Environmental Research and Monitoring,2019,32 (4) : 13-15.
[10] #E3CH, AREL, EFE K, A5 AT ARl Sl 4% A VA AL 4™ 1
TG BLRIIL P IR BE,2020, 36 (12) : 14-18.
DONG W M, ZHU H, PEIY F, et al. Analysis on the current

situation of volatile organic compounds production and emission in
rubber products industry[J]. China Rubber,2020,36(12) : 14-18.
[11] 3 522 AL A B AR TEVOCs I 3 B Bt A7 7 M5 %
AHENAL T IR, 2020,46 (3) :252-253.
LIU Y A. Difficulties and countermeasures of photocatalytic
oxidation technology in VOCs waste gas treatment[J]. Chemical
Engineering Design Communications,2020,46 (3) :252-253.
[12] AR VOCsIE TIh ML Z UVILAf- 5 UVt AL AL AT D] RE IS
H5,2020(5) :58-59.
WANG J. Analysis of UV photolysis and UV photocatalytic
oxidation for VOCs waste gas treatment[J]. Energy and
Environment, 2020 (5) : 58-59.
[13] B, TRo505 , A6, 5 Tio, etk by Al K M & 12040 31
HZG PR I] REIRSE (R, 2014,28 (2) :9-12.
SHEN C M, QIAO F Q,LI W X, et al. synergistic and combination
and progress in TiO, photocatalytic degradation of pharmaceutical
wastewater[J]. Energy Environmental Protection,2014,28(2) : 9-12.
[14] KOWALSKI W.Ultraviolet germicidal irradiation handbook: UVGI
for air and surface disinfection[M].Pennsylvania State: Springer
Press,2009:17-50.
(15] B, AR , ™ v e i B Dk i S A AL AR R R A
APIIIBTFE]. L IEFREERLE, 2020,39 (2) :90-92.
SHAN X,QI Y J,YAN Z L. A research on the removal of volatile
organic compounds by high-intensity pulsed ultraviolet catalytic
oxidation technology[J]. Shanghai Environmental Sciences,2020,
39(2) :90-92.
Wo#s B :2021-12-30

Influence of Ultraviolet Light Source on Treatment Efficiency of

Rubber Mixing Fume

LI Zhihua,HU Lihao,SU Xin,ZHAO Xianbing, LIN Guangyi
(Qingdao University of Science and Technology,Qingdao 266061, China)

Abstract: The working cavity model of photocatalytic oxidation equipment was established and meshed

by using ICEM CFD software, and the Do irradiation model of Ansys Fluent software was introduced to

analyze the influence of ultraviolet light source (UV lamps ) on the treatment efficiency of rubber mixing

fume. The results showed that the arrangement of UV lamps would affect the uniformity of the irradiation

intensity distribution in the working cavity, which would affect the treatment efficiency of the rubber mixing

fume. Compared with the square arrangement of the UV lamps, the diamond arrangement of the UV lamps

had higher irradiation intensity and better irradiation distribution uniformity in the working cavity, and its

treatment efficiency of rubber mixing fume was higher. The simulation results could provide a reference for

the design of photocatalytic oxidation equipment for rubber mixing fume in rubber plants.

Key words : rubber mixing fume; photocatalytic oxidation;ultraviolet light source;arrangement; working

cavity ; treatment efficiency ; simulation



