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Abstract; Mine contra—rotating axial fan is widely used in mine ventilation field for its high gas volume,
high efficiency, safety and reliability. In this paper, the mine contra—rotating axial fan is used as the research
target. Firstly, the three—dimensional software Solidworks is used to build the three—dimensional geometric model
of mine contra—rotating axial fan. Secondly, the effects of the hub ratio on the aerodynamic performance of fan is
studied by using the computational fluid dynamics method. Results show that by increasing the hub ratio, the
total—pressure of the mine contra—rotating axial fan is increased at the beginning and decreased in the end, and
the efficiency of the mine contra—rotating axial fan is enhanced along with the increase of the hub ratio. Further
analysis shows when hub ratio is set to 0.6, the three—dimensional flow is more rational than others. This research
has great significance for optimization design of the mine contra—rotating axial fan.

Keywords : mine contra—rotating axial fan; hub ratio; aerodynamic performance; analysis

1 PR B0 KU LI R R 22 A TSRS A A A Ll AT P 3z
Xt e At AL SRR Hh i 4 e R SR R S e o e RUBIL A B B4R s, e ™ X
i@t 8 KBL B PERERIT ST , 2 M D BRI IR A 7 A e X il PR I HR S04 B4

W is B EA:2018-10-28
* @IS 1EE , E-mail ; jinyongping12@ 163.com



441 BTN , 5 < AN [ A8 B EOE B DG B A 1 UL S sk RERE W 3BT 69

JCAAR 2 RS R R > 32 CFD | 43H % B3 JXURIL P 5 R S B ) 68 £ 43 A i 90 X1
T 58 3 ¥ A T % X 3 XL = A S SR 9 5 508 JXUHIL A Bl M e 7= A ML PR 3 = 4 3 b 1
BUIRE N SR DB TR DG A 533 068 0 FE X e 2 3 308 XL ) A ) B 08 25 W ik A7 2 B P AL 180T =
JIR TR T AN )22 6 8 K8 JRa 1308 XKL 5 12 R B H PRy 000 0 55 0 3, 24 [ 94 K ot 0 i XL
PHZR I P 822256 PR 12008 e vk KAL) 4 s o 28 1) A 8% 8l , DU Kl e g 3 e RUATL A DRt AU
(9 00 T A8 A TR . AT R AT Fluent BPE53HT 1 AR 5505 Bl rig 6] 9% 47 Pt e X 3 i XL
BIPERERIRZMA. LR ATTE A rp 2 B9 R R0 ol i TR] BT L ok 194 22 o 258 X e X UL sl g
FRSEME , TA6E T DA Tt o e UL A A 8 38 bE (It i 4R a8 LE D sdl UL AR 8 B AR S T HAE AR B 1L
{ED) X 0 e X 3o UL s P BE ) T 52 e DL Sk A3

A SCLA R =l I 8 XL B % 52, 38 F =4k Solidworks B4 HEAS [R5 8% L 1 8 FH A i X
by A XL = ZE LA R R, ] PSR ) 22 3 FLUENT 97 A [ XUBIL A 282 H S A P xt e =24 3 e XL
PUBIPERERYRZ IR, B TR e X itod KUHLAS A i DA iR LB AR SCHE.

1R R R LA 5 B L

ARSCUA SRR FH o8 g XA e UML) 2 B VD BR300 XML BT 258N 38 1 Bz, 764 X
Jir@ Xt 7 308 XHIL = R R S T o730 XML 4 A O [ L
®1 BRAEITSH

W/ T/ M gt 5 gt gent gt o5 gt
(m’/min) (r/min) #&/mm HREH B/ () FZEM B/ () fem Bk g
1928.6 980 1500 37.8 28.3 16 13

18 JH =4 Solidworks B 74 HIGS e A it aes UL 58 1) = 4EAE TR CIn &l 1) , 7255 — et 8 Hiy i
NS AR L L, A5 G Fe e s L B LA B — 1> 52 B 138 KL = ZE L2 (ANl 2)

B 1 ehagdRA B2 B RHLE G AT A
W KL =2t Tl B S A B33 30 14 7 2% (CFD) FiT AL $4K 1 Gambit v, 57 F A 45 44) 0T8T 4 1) 4%
TGrid X388 XML = 4E JUTAE Y 17 /A& A (1 3) L8R5 W Fluent 314X AT = 4E i 840, SR H =4k
SEH Navier—Stokes J7 FEFIFRIE k—e FBEALHEA TR AR

B3 BRALH IR AR R A



70 Wy TS 2018 445 33 %

FE=HEE W AT IRAR TSN &, Zead S P42 Jm i B 2 Dy B sl iy A B X E

a) LT RE

My 1
o, (1)
b) Zh &I

a(ﬂ"i”j) _ 9 2 d av; I

T = k) axi[w ) (a—+a—)] (2)

J

X p %7%%%‘% sp IR S) su B TR R0, 0 LT s, SRR E R W kAl e
PR, = pC , A TR i B S RE A S AR AR A iy A, 3 HUR IR R, T

c) *ﬂ‘/ﬁ*ﬁﬂ :

k a( kul> .
a(ph) , i[( i)i”;k .
Jat 0x; 0x; o) 0x;
d(peu;) , N 2
a<p8>+ p =i[,u+’u—a—s 1 GA—C,Pi.
ot ox; ox; o] 0% k b
. du, Jdu
X G, Ml(? * 37) o3 Cer G2 Cun0s 0, RET R, HBE 0 €, = 1.44,C,, = 1.92,C, =

J

0.09,0, = 1.0,0r, = 1.3.
2 BEBIEERN

Bl 4~ 7 G 45 1 T X6 2 435 Ry 0.45,0.50,0.55,0.60 B, 8 D e X v d RUATL i f P 2t
ity o o S D5 S 111 o = = 1 I SR 51 e v e i R = A B R S D T W R 3] W =
PR A AR — e R A R, 3K R TS AR A T ) R A — M S A
FUE T, 38 2 55 - fe it b — 25 s, A5 7 FE6 e =t i e XL 11 R i — 20 3 . i — 2P 43 A
R, WG 5E % LU AN T O, Xk 07 B4 27— AR I 7 R T TR AR 26 AR R T T 52 1 4 He b A
W/ XA 2 - FE it 7 2 4 R — D4R .

8 25t T AN R4S 38 LU X R i O e =ty i e IXUBTL 4 R s e, El &1 8 R 26, A R G e =X At i AL
BILIR 42 Fe Bt o e 8 LU R e 186 KO 5 380708, 258 8 Lk oy 0.55 B, 4 FH Wi = 2t 3 e JXUBIL 1 4 oA o v
B2 654.13 Pa.

&1 9 250 TN R A8 L I A R e et XU LS 3 52 il , i T O w0, DR e X s 3 XU I
RCRBEE SR B IR MG R 582 e 0.55 i, 4 FTX e cChtiai s B LI RIEE A 80.42% 5 428 bt Ay 0.6 1), 47
FEX i i KL SR A e R 81.69% , Wy G A i ARG et i XL 42 oh2 512.36 Pa.

B4 4k 0.45 il RALETE B ARt R S @ ey AR5



441 BTN , 5 < AN [ A8 B EOE B DG B A 1 UL S sk RERE W 3BT 71

A5 4%t 0.50 @ RALET G AT h B @iy & mn T

B 6 4t 0.55 il RALETE MRt H RS @ e AR5 H

B 7 48t 0.60 BB KA G B AT B R ) &6 A RS A

B8 Arbadid LA &6 %n B9 48kt AL R 49 %50



72 Wy TS 2018 445 33 %

T 2 T RIBIR FERS AN [ 8 48 LI, 7 PGS e e O IRUBIL P o8 = 4B it iR O, 1 10 2
T XA AT aE RUBIL 5 s Mad UL AR i AT KUBIL N 3, 22115 PS8 i oin s Ja A3 R
i I HE BN R, SRR AR DX et KWL 8 = e sk O, i 1] 10 AT L . 24584
[ty 0.45,0.50,0.55 B, A X e AATE KUTLIA BB 9™ HICT PN A B JRERE IR, 33k 46 Ik 2 T i P i
AT KUBLIRB] Rtk — 25 R F e it il XL < sh s . 245 880 He D 0.6 I, 7 X e s it e X
HLPFERY ™ HC PN A R Sh B PAR, X B A 88 L 8™ F e s ite UL R 3l L R sl s s 2 Lo A
BHN 0.45,0.50,0.55 /)y PRI 7 e G it od KUBLsE R4 4% HL o 0.6 2B 0 BAH Y BT 280

B 10 & B stk X 4R 8 AL R 38 = 4R % 69 3830 oL

3 ik

1) BB FE %% LU RO, b Rz A8 X e st i XL S — R 58 ik s T 035 — e
s 3 T T 52 1) 4 HORE AN Bl ).

2) Bl B R Ak tm UL 28 U A3 DR, 7 TS ke el J e XL 99 4 P 2 e 38 R Ji i) , i
A7 FEX e sl A 2 XUBIL PR 883 2 AN BT K.

3) i i — 20 BN RIS 38 A7 FH O e ot e XU DAY 0 = 2 3 3 O DR Sl R B mT i, 2 48 a8 L
0.6 I UL =4k i 5 (9 I SR B0 B S AL

SE Lk

(1] Rt A2 @ LSS FHEOR T MO 850 AU Tl H Rt 2005.

(2] X Xk Joy 3 XML IR 3-S5 M A WSS [ D 1R R JsTBE TR, 2017.

(3] XA, <K F-, 5 SORE, 247 FH X ke ol it ol KUBIL sl M S = i B 5 e [0 ] B R R (AR
Bl A ) ,2012,27(3) .22-27.

(4] BREN, XITEN, 5K, 2807 PR el ALY B 4510 2 B Iu et (1] s EPLICT R, 2013,24(3) :386-391.

(ST SERR LTI 22258 AR 15 (0T ey 3t LA PRI ZE [ D ]RGS BE TR 27, 2017.

(6] V-, XURBINT, SCAEAE, 2. i R X308 Al 1 18] Btk i FH e Xt e UL s PR RE A2 i [ ] W R R Rl ( B R
Bl2Eh) ,2010,25(4) :29-32.

(7] ki A5, A, 22/ Fluent 30 TR FH RS0 5 B LML AG R 0T TR H ikt , 2004.



