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Design and experimental study of wai flow combined

with convective flow mixer

DONG Wu ,FENG Zhongxzu \WANG Zhenpeng ,ZHAO Wu, YAO Yunshi
(Key Laboratory of Highway Construction Technology and Equipment of Ministry of Education,
Chang’an University, Xi'an 710064, China)

Abstract: In order to improve the mixing intensity and efficiency of twin-shaft mixer,a wai flow combined with
convective flow mixer was designed. Through the study of the characteristics of material flow and the theoretical
analysis on arrangement pattern of the blades, two convective flow areas at both ends of mixing cylinder were set
up. In order to improve the mixing frequency of mixture in axial and improve the mixing frequency of the wai flow
and convective flow, wide and short mixing cylinder was confirmed. The installation phase angle of single-shaft
mixing arms was 60° and the twin-shaft mixing arms were aligned to be positive-positive parallelly and non-
successive, the installation angle of mixing blade was 55°. The design scheme was applied to the 100 L mixer.
Comparison mixing performance test with ordinary wai flow mixer was carried out. Results showed that the wai
flow combined with convective flow mixer not only has high-frequency circular wai flow, but also has two intensively
mixing swirl areas of mixture by convective flow, which improved the mixing intensity and the mixing time was
reduced by 20% compared with the normal twin-shaft mixer. The mixing efficiency is improved.

Key words: mechanical engineering; twin-shaft mixer;arrangement pattern of blade;wai flow;convective flow ;mix-

ing uniformity
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Fig. 1 Mixture movement pattern by the wai flow and

convective mixing flow

MCERAR T il 15 PR 00 AH A 7 18] 55 BEFE
T B R RORE, TERARBIHE R b R — A A7
FAEBE FEE HE 5 BT LUA IE HE 5 55 HE 51 P OB
A H A EHES B M E . YA TR BE LR
i APV 30 A I & S Wl £ e iU R VA
lia) 55 B2 4 it 66) A6 i) A [ 5 4 O3 TR O - B4 R B 7
W, WHEITEMAER; R MBRRRHES . iRk
bt LR 25 Ak 5 T2 S AT R B H, IEHES
N 24 55— A ffi g PEH ROR R wiT B G, W
TS — D PEHE A G BIIR T — AN e A,
] — MR B FE Rl L AR A 4 A IEHEDREM TR 2
607, 180%, 240°, 300" 7 HE 2] ik & [l it $F 1 Ji X
s, seiRBE LR — RUERR . RCHESIINE SR — A



5 2 39

O, A BRSO A A BT BT BB T

297

MRt rEm R Rt m A e sl 5, WEEY -4
360 2 1 FERT 23 M) M S BIR T — AN
o, AR BEFER L A ) 4 AN RSB R TR
ik 300°, 600°, 900°, 1 200° A fig B ik iR [l 4 ¥
X, SERC R —IRTERR . G, Y EEdEr
FBCH o B bR e A AL AR DL R B RE I )
— BT, BEFEREF A 1 HE S B b R HE S e R, FE
SR EE LR MR ANKEE £ . g EaR S B
RE A PEFER LR A 607 PRE EHES 223k, A A
THREE YRR AR 85 2 00 il 3 L.

2.2 NWHABEHBWREHECLSHIAR

WU RS 1Y 2 26 AH AV A i AN 0 B A
[ — KGR L BEFE R AL oE R, ol o I F R
Bl: CPATATE RIS AT S . B B 2
FEHDL AR 60 FE X AN AH AT 8L /NI A AH A f,
SR T HE 5 7 2R H A8 B A B, AT
FERAR AR 1) 452 F - F 31 35 85 1] 320 X0 AH A 22 i
AME R 30°, BIV4EHE I 213k 3 FE X1 i) 1) 4R 4%
I, H TR BE T AR 0 R 1 2 1) A2 B
1, XAEREAE B AT IC KU % s TR, B
W7 AN 18 N W R R 02 3 A R T IR BE
YrEH R FE . R, BURR B HE S 5 R
FH B P il E HE 2 e 2 il Te) P AT A ) I E
FATHES.

TE 2.1 Wi g 1 5l 60° B P 45
RGN JT e, AH TR B0 AE Bl T 8 A R I DX
() E B3R 06 200 2 T8GR [l 0 i ) T 2
B — 1) 2T 1123 1) {4 45 76 150 3 B X 3 U5 T IX R
2RI R E e R, BrDURAE 7 3 i dem B4
O FE B T AR E S HES LSS B R TR,

AR AT 64 43 B0 T BB BB 7 AR, A ThEE

5374 5 AN IEARE AR 2 AN B b, PN B A
T 5 5 MIEMH T A ESATE, 5 AR T
HSE I s B4 2 A IE AR TR 55— AN RE R B
e 2 AN B R, XA IE A R D RE T 5
— /Nl b E B HE TR RO6 R T T DX P et R
it N BTl a) ) R R IEEA R, BIE, X 2 A IEHE
I 0 9 S R OO U 2 T 5 At 3 AN BEAT AN i
ZiHES, fhrpa) 3 AN IEfEM F 2T R E) R AE R
Bl ; XA 7 AN AR AE A B DhRE 4> 2-3-2 =
4, =ZHEE AR A 7R EAELLIEHS, 4l
B S IEHES . AR LR 40 A 1 E U BE RS
BIHEZ AL E S R A 2 PR,

2 WHRBEEENHIINEXR

Fig. 2 Arrangement position between the twin

mixing device
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Tab.1 Phase angle when each mixing arm of the twin shafts arrives the central region/(°)

F5 1 2 3 4 5 6 7
1 %h 90 150 270 330 30 210 150
1 %h 330 30 210 150 90 330 270
K2 In-T.+ BXFEERLEXE/(")
Tab. 2 Phase separation of [ ,- 1 ,+, by convective flow/(°)

4 B A L1 I.-11; Is-10. L.-1Is Is-10s L1,
i 22 300 60 240 120 300 60
£33 I.-1. . M RECLEXR/(")

Tab.3 Phase separation of T ,- I, by convective flow/(°)

XU Eh b B M.-1, Is-1: -1 Is-1. Ms-1 -1
AHAL 2 60 300 120 240 60 300
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Tab. 4 Main parameters of mixer
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Fig. 3 The flow of concrete by the wai flow

and convective mixing flow
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Tab. 5 Test results of mixing uniformity
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