EUREE S R R E MR CH KRB ¥R Vol. 34 No. 4
20134 7 H Journal of Huaqiao University (Natural Science) Jul. 2013

X EHS:1000-5013(2013)04-0371-05 doi:10. 11830/ISSN. 1000-5013. 2013. 04. 0371

My kEmMPRENELELSE
it B T Y 82 M

FAR, B E

(L ABAR K Uk I B 80620 fa ek BT 361021
2. ST T B HUBLS E TR B AR ] 361020

WE . R E RS 2R, ) = 4E F R CUG) X AL 5 Ak 28 347 = 4E 788, 16 Gambit t 471t
A KB A% Ak 0 R S PR B B . TR B ) 2 (CFDY & fF FLUENT % 4 FhA [R) A D47 5545 160 48 7 B2
P A 2 Ak 2 1 3 B2 37 e ) 3 6 AT = RS AS T B B E A0 B DL 2 SRR B L i A A 0T I A AR A B X A
A% Ak 28 BT A A RS e R 5K B i AL B TR A B9 AN TR R B R O [ L e 4 R O 2 i
2 AR AR A 38 R SN, 4GRS 30T Y R 0 2R /N s 24 R BK B G 1R A /N T 40° I i AL RS ALY K
B HABURE AR, T Bl ¥ A OB T A A 8 A

EEWE: MRS RIS WA HERIRSI I HEY B

FES%S: TH 311 XEFRERG: A

Wt 2 P PRI AL 9 3 B R FH = DO A e A A 2 22 1 1 R R Y T B A — . TR A
LA AL G A AR A9 9758 Be B 9 S BUR ORI 23 A1 A 2 5T HE A e A R B IR L R
AL Bl B HP 7 A P DX S B2 DX 0 I e R A R0 A AR T e s T A i 5 R
ZIN o it E SLRARG . i 28 A A B A o DX A 50 28 A T DI T 20 5% DX 3 ) 4 A 70 045 A 31 58 0 e A
JH. IXRE R AR 1 AL 5% 1 i 1) R A A AR S 1 LA T 3 i O3 A+ by T 3800 B 5 MRl B2 A 1Y)
ALY BUEAL AR P AR T L 2 S AR ARIR L TR G R R SR HL AR B 01 2 CCFD) B 4 4 Ak
Ak B 9 PN R R AT 30 52 23 M 2 T A0 A 1 i 1 2 A 280 bR HES R R S LA A A 2
R LAY AR ] A SR O SCRRAT R R I A e P AL PR A 1) o A R 2 e T LR S A
v A SCHESE TORH 5K ML L AL A 00 T H SRR 3 22 A X EUAT ST T 4 FhAS TR TRE A7 B2 A ARHT 54
AL 1R 23 A R A T g 8 K

1 R FRE

1.1 fmEs AR
B EE TR N

J _ 9 ey =— 9P
al‘j(‘auj) =0, 91'j(‘0ufu" T..;) oz, + ;. (D
KD H s, RURI, RN HEAL SR ZARBE T 5 7, N T 5K
X AR, N T 5K R
_ P
T — 2/1(5‘,_‘, 3 a.rkaw) pu u ;. (2)

WRmEM: 2012-10-31

BEMEE: WOLEA956-). 5 8. EENF B UIH AR HF it 5 5 5 R B BF5E. E-mail: gulizhi888 @
163. com.

BEEWAB: MAENHHETRHGIISH UBILI79) s 484 B TR E G50 H (2012H0034) 5 4 845 10 117 BB 3t
R # A 0H (20127122)



372 R R (A R B 2E O 2013 4F

KW R oy T3 TIRTE R 0,50 Kroneker B pu’ ™ O 3 U BT 5K A 550, 2 RAR S IE T R 5K 4
+

dx; dx;
L2 R

R IR UE R se-e R RLTH 5307 45 IV ) DA 4 5 b 3 it sl 42 o O A L B

Hu; E)U,J’

s,-,,-:%( ).

(")uk

-
u

T R ST (3)

a]‘,@
AT TR e — 25 Lol v 5300 B R A R REBCR.  0 3 Ll

dJ e 3716) du, 2 Ju; Ju;

et = s, S e 2, , 1

oz, (o ix 0. 01, S0 oz, e 3 (u I, + o) e (4)

9 7/&976 _ e du 2 du; % . € ‘77“ =
(717,»(‘0’uﬁ . 91/) =1 {peesi . 3 (o e, ) 91‘[} Cer — Tt Coupe P (5)

K pr=ptp FIERRE ¢, 00 005cc1 e M e 53020 0.09,1.0,1. 22,1, 44,1. 92 F1—0. 33.
1.3 EUELIREmanER-r

L P 0 o AR AR R S 22 LA B SR Y B S T AT AL TR A A T RO AR VN R
AU AT DI B 58 S AT S . 24 2 LA B R AR H R B B I AT LA 2 Bl D7 B 6 G A L
. PR I 5 AR R DA R AR

Ip — .
a‘T, - I<;Ui7 I<, a; | ‘/ ‘4’}3. (6)

KO K B ERE YR EE [ VI R/ANBIE s a5 B0 S50 280 76 5 10 Az 16 HiCh 107,
RIEA SR A H Al e 3 gl o A AN 1) T o S 4k

2 HESERSW

2.1 WHRIZ

WFFE A Fh 8 A AR [ 1 7 5k 45 0t AR B AS ) A i AL e AL 28 M IR 4. 4 FhEAL 25 1 BUIR AR 3
140 mm, & 5K B HURHF EE (0D 435124 107,207,307, 40°, R KA AL AL a8 B9 45 A s L L 1 .
Horbr.o Rty e Ak e AL 28 R 2.0 S 0° RIS
R A s

U5 FAL B PR = e B UG X i Ak 28 i 7
S HETUTAEARY SR 5 K LA A A 3 A Fluent 1Y Hij 4b 21 {
AT Gambit JEA7 5 0 1A DX 1 99 4 0] 43 0 300 5 S A
(5 s e o AR AR 23 B P Fluent BEAT5R A% s -
2.2 hREH BT A gk e AL 28 9 25 1 7% 25 18 (mm)

1) JE A S S AT g SR B4 AT Fig.1 Schematic diagram of catalytic
IR RE R E N 0.06 m« s ', IR BE RN FEiRE N converter with oblique diffuser (mm)
2mm. 2) AR EII A, BYREREJTRE N 0.3) BET - 5 RE 0 AL S JC T 4 BE 1 45 11
2.3 mBSM

4 B[R] N4 7 A5 AR A 8 0 A A A 00 20 A i S S B L AL 2 B s, NI 2 R A
5K A AR R Dy 307N I BE R a8 i O DG U I A I Bl B D U L S K A R AR E Dy 107,207,407
B 7 B A I S 45 7 A T R I U G T T B A A RE R 407 B TR I 168 A B WD L 9 I A B UG W AE
R 25 7 s ) 30D S P AT G B AT A B ) RO R AR T R R K 7 A I HE R R R
2.4 SRS MHEEITEE

B U 3 AT I A5 34 50 R Ak 2 1) A A A3 R T 25 i A AR RS2 e R SR UL 3 2 A0 1k s 2
KIFM G o AR E Ly T s S AR A B A

3,
2140
|
|
55




%Al VRRERG, A5 MY SR 0RO A T e A 5 UL Sl 4R 1 9 5 i 373

n _ Z
y =1 > ) (7
i—1

av

KD en Jg AR B o0 Mo, 35 F 7R @ A8 T8 DY AR B8 DR/ R 28 S iy S 46 AT I 194 - 249 1 .

643401 5.76e401
£.Mes01 547401
5.79¢+01 5.19¢401
5470001 490601
- 5150001 - 46101
483001 432001
451001 o 4040001
4196401 b 325e01 Pa—
38701 3 3460001
3550401 % 3.Mes01
323001 T 2880001
2910001 2600401
259401 23101
227401 2020001
1.95e401 1736401
1630001 1456401
1300001 146¢01
9.84¢+00 8.69¢000
£.64¢400 5820000
343400 X 2940000
22%-01 59902
Velocity Vector Colored By Velocity Magnitude (miz) OB 62(34, ng)’l:x }3&,‘3{5 l | Velocity Vectors Colored By Velocity Magaitude (miz) 162034, “&(‘1‘3&3&5 ‘
° °
(a) =10 (b) =20
508601 68601
483601 585001
4570 554001
432600 53401
400t ]
ket 462001
386001 432001
3300t 4001
05601 3200401
280001 33901
2550001 30901
22901 Mt
A0t a0t
120! et
153001 § 1860001
1280t ¢ 15501
108001 124001
100000 9360400
SMeld 6290400
263000 322000
96002 1601
Vebachty Veators Colaeed By Vidocty M (W My Velochy Vectors Coloted By Velocy M (s} My 24,
| dachy By Vedichy Mool () D624, z&m| | dochy By Velocy Magede (wl) RUDN 634, 1@3‘
° °
(c) =30 (d) =40

PE 2 A o U Y R K
Fig. 2 Velocity vector of the flow field for catalytic converters of expansion tube
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Fig. 3 Airflow velocity contours of catalytic converter front for different expansion tube tilt angles
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Fig. 4 Pressure contors of catalytic converter for different expansion tube tilt angles
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Fig. 5 Variation graph of pressure loss
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Influence of the Tilt Angle of Oblique Expansion Eube on Flow
Characteristics in Automotive Catalyst Converter

XU Jian-min, GU Li-zhi

(1. College of Mechanical Engineering and Automation, Huaqiao University, Xiamen 361021, China;

2. School of Mechanical and Automotive Engineering, Xiamen Uiversity of Technology, Xiamen 361024, China)

Abstract: In this article, computational fluid dynamics (CFD) model is used. three-dimensional model of catalytic con-
verters is created by UG, calculation of the regional grid and boundary conditions are defined in Gambit. Three dimen-
sional numerical simulation about velocity field and pressure field of steady flows in the catalytic converters for four differ-
ent inlet tube tilt angles is performed by using computational fluid dynamic software Fluent. The simulation results show
that the entrance expansion tube tilt angle of the catalytic converter has a significant impact on the catalytic converter gas
flow distribution. The pressure loss of the catalytic converter with oblique expansion pipe is changing with the angle of in-
clination. The pressure loss is not increased with the increasing angle of inclination. When the tilt angle is 30°, it has the
minimum pressure loss. When the oblique inclination angle of the expansion tube is less than 40°, the catalytic converter
oblique expansion tube tilt angle becomes larger, the flow uniformity index becomed higher, and the velocity distribution
becomes more uniform.

Keywords: catalytic converters; oblique expansion tube; tilt angle; computational fluid dynamics; velocity field; pres-

sure field
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