LHRRE I U b B TR G R Vol. 33 No. 4
2013 4F 4 A Transactions of Beijing Institute of Technology Apr. 2013

By RiRmEGsmE LR MERHSERR

EWHE, "Jﬂk)‘:’ B, x|
UUARB TR ZBSEW T RS, WAREE 255049

W OE: FAHG AR ECEER T 4 T 00T B8 FUINT e iR A 4 IR & B A AT T RT3 EF ST iE o O SR
HE U 5 B %k 2 JRUBL T 0 S R RO AR B A 3 S PR s . BIF 5 AR 2 B A A A AR I U A A Bl 15 i P
RKTAER IO SME BYBE R Y 58 B 378 3 32 AR R 40 8 100 = XURC 307 iy 388 38 43 A7 38 50 MR R AT 5 948 1Y e
WiLEE ST T AR [ T Te) )RR IR B L AR T AR [ X, B R TP NS R AR B R R A sS4, B 1 R R
o3 A B oy Ve B £ 0 5 BB R R B Y B AN ELA R DR M B Iy A L 1 A A B Ay s TN B
T T B T =AY 8] 9 X 45 TR 5 B 1 KL A R T 2 KR H AR R BUR A Y A R

XEW: ERIRA A SR B By BT

hESEES. TD724 MEARERE: A X EHS:1001-0645(2013)04-0343-06

Research on the Mixing Uniformity of Coal Mine
Methane Swirl Mixer Under Given Inlet Condition
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of Technology, Zibo, Shandong 255049, China)

Abstract; The mixing uniformity of coal mine methane swirl mixer was numerically investigated
under given inlet condition focusing upon the effects of swirl way and swirl intensity on the outlet
uniformity of velocity and concentration distributions. The results show that, on condition that
the flow mass and moment of inertia of outer tube gas are greater than that of inner tube, the
swirl flow of outer tube gas dominates the velocity field at outlet and decrease the outlet velocity
distribution uniformity. The swirl flow of inner tube gas sets up the reverse pressure gradient in
radial and axial direction that leads to the creation of return flow region, which enhances the
momentum and mass exchange of inner and outer tube gases and significantly improve outlet
concentration distribution uniformity. With the increase of swirl intensity, the outlet velocity
distribution uniformity decreases for swirl ways with outer tube gas swirling, while the mixing
intensity strengthens in return flow region which contributes to the improvement of concentration
uniformity for swirl ways with inner tube gas swirling.
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Fig. 1 Physical model of the swirl mixer
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Fig. 2 Computation grids of the swirl mixer
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Fig. 3 Radial distributions of the concentration and velocity
in the cross section of swirl mixer
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Fig.5 Distribution of outlet parameters along the diameter
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Fig.9 Variation of 7, and 7. with swirl intensity at outlet

1A A AR B34 2 1 3R B0 2 5 TE T U 3 3k 3 i
K. insw Fl bstx FIFIE I 1 E A 4 R 43 2038 &) 1
FHOCHR B8 A e U 5 BE B PR B DR T outsw A1 bsfx M
T BE D 3 10 ) A R 0 5 48 2 AP R R O B e i i R e
/NG O T R AL

Rt 25 BE I o AU 42 &, insw. bstx Al bsfx 3 it
i@ U 7 =X T DX [ 332 A Il i R R v L
P AN I AR A IO DX A B TR B R TR A R T
PR B8 S M i 32 . BsIx i@ it 7 X 7E 11 3 X
A AT ) P A ) R AN T b s AR AR )
QRN IUE /A OO (EN G < bt gE R N R e
R i U e Sl 1 5 A A A 4B TR R A AR
SYEUX Y H R bstx H T AR 2 034 5 1 bt
A E UL 2 Y 4 i JE BRI T . outsw i i U7 2
bata S Rata ol [ B P A 7 N = B N ) D = s 4
B U R AL A I oA A AR K 3 R
2 R A I e A 1o s T B AR R AR AR B3 2
PE R HS B4 =, He TR it sl B 1 ).

4 #& &

@ 4 FhER T X, insw, bstx f bsfx T W
=D T aata i s ST N 1 7 R < 7 81 R R W o |
PEMHRE . outsw BEA 7= AR LI X, AR EE N LM IR
R 2h 2R TR A

@ FEASCH R T 005 L AN AR 1 3
R Sy 15 ) e A Y R 3R B AR
BASMETRT Y outsw, bstx Fl bsfx 3 A g i th 1
RS SRR T R A BRI Y insw H R
VIR Sk

© Bt 3 HE i 5k B A B4 K, outsw, bstx T bsfx
3 PIE A TR R B A A M IR B AR 25T insw i Ui
HH Y R S M R BB AR AR /N L X 2 R O A R
AT e 2y kA R 3G KA M 1 AR N 3 ) P 3

@ B A5 TE U 58 BE B B K, insw, bstx I bsfx
3 e A e A X B B R e L T D B IR Y A 1
PET. outsw TE W 7E w5 HE I R BE A 4B TR I e 1Y
PR AR 7 A R R RO A A AT

© M 4 FIHET T R AR A Y SR AL insw
T RGN TOUT 2 B AER & B 804 5 vk
IR BE 4 2] 1 L 5 HL B8 A TE D 9iR A 3G O A e
. SRMIAEAS T00F . 4 Fhie i 7 2 i IR & 4
PERG #E— L TP RBESE, DL F & X B B 30T e i TR A
i B S AL Y TA .



348 S| AP RPN S %33 &

5Bk

(1] PR, Dhg b, AR R i X BC 7 A B AR K 4 fk

P AT LT DL T R Z R, 2007, 4(4) 227 - 30.
Chen Yiliang, Ma Xiaozhong, Wei Huaxing. Methane
oxidation technology for VAM and mode of utilization of
oxidation heat [ J]. China Coalbed Methane, 2007,
4(4):27 - 30. (in Chinese)

[2] &z 8 E . 8 KA AR LK 5k &%

(1] h B2 4K,2010,7(2) £ 44 - 46.
Sang Fengyun, Zhao Guoquan. Comparison of VAM
utilization technology and equipments selection [ J ].
China Coalbed Methane, 2010,7(2):44 - 46. (in Chi-
nese)

(3] E&EM kL4, WAL T 126 A8 I 7007 S A £ R IR

et 5 L)) BEAHA . 2008,27(9) :1 - 3.
Wang Xinyang, Du Jin. Present situation and prospect
of oxidation technology about mine methane with
concentration less than 1%[]J]. Coal Technology, 2008,
27(9):1-3. (in Chinese)

L4 Ak, X0 &k g X0 5 4, 55, B = KUY &5 B0 it 01k

1], BESe %4 2009, 34(11) : 1475 - 1478,
Zhen Bin, Liu Yongqi, Liu Ruixiang, et al. Oxidation
of coal mine ventilation air methane in thermal reverse-
flow reactor[ J]. Journal of China Coal Society. 2009,
34(11):1475 -1478. (in Chinese)

(5] B WML, s 4 o, X 7K U o 55, 2 XUBC 39T Rt it 5 Iz 435 11

AN R O Rk R T b mU TR % AE AR, 2011,
31(11):1287 - 1291.
Mao Mingming, Gao Zhenqgiang. Liu Yongqi. et al. In-
vestigation into pressure loss characteristics of a thermal
reverse-flow reactor [ J ]. Transactions of Beijing
Institute of Technology, 2011,31(11):1287 —1291. (in
Chinese)

(6] Je AT bl [ 6 1% v B2 B0 30 1) FH B2 A BIF 50 BLAR K i 35t
JEEELI] Bl % & 5 H R, 2010,37(4) 74 - 77,

Long Wujian. Current situation and advances of

[7]

(8]

(9]

utilization technology of low concentration coal mine gas
[J]. Mining Safety & Environmental Protection, 2010,
37(4):74 - 77. (in Chinese)

Kumar V, Shirke V, Nigam K D P. Performance of
Kenics static mixer over a wide range of Reynolds
number[ J]. Chemical Engineering Journal, 2008, 139
(2):284 - 295.

Keshav T R, Somaraju P, Kalyan K, et al. Liquid
phase residence time distribution for gas-liquid flow in
Kenics static mixer[ J]. Chemical Engineering Process,
2008,47(12) :2275 - 2280.

2B, RGN, T2 B, 4. SK R A 1R A 48 U 14 i 3 A
PR RE R 5T [T, 8 R o2 TR 2 4. 2008, 22(3)
384 - 388.

Gong Bin, Wu Jianhua, Wang Zongyong, et al.
Turbulent heat-transfer performance in SK static mixer
[J]. Journal of Chemical Engineering of Chinese
Universities,2008,22(3) :384 — 388. (in Chinese)

[10] FMER . mHATN . & 5 75 . 55, e i A IR 4 8% 4 ik 3h B

JE A5 W 18] 90 52 A% B2 43 e LT . SE 8 Vi 4K 1 4%, 2011,
25(5):30 - 34.

Meng Huibo, Gao Yanli, Yu Yanfang, et al.
Complexity analysis of instantaneous tube-wall
pressure fluctuation symbolic series in static mixer with
twisted-leaves[ ] ]. Journal of Experiments in Fluid Me-

chanics, 2011,25(5) :30 — 34. (in Chinese)

[11] At AL, e 0y . 45, 28 SO AL B8R J3E X A0 25 L 158 25

T K I L) ] KB 5 R, 2008, 14(6)
523 - 528.
Yang Hua, Du Cong, Zhou Xiaofang, et al. Influences
of air swirl intensity on the atomization and combustion
performances of effervescent atomized spray [ J ].
Journal of Combustion Science and Technology, 2008,
14(6):523 —528. (in Chinese)

(T AE 2 4 A5 RO



