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Numerical investigation of effect of outlet hub geometry

on performance of large scale axial fan
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College of Energy and Power Engineering,
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Abstract: Four different outlet hub geometries of a large scale axial fan were designed
and investigated. CEFD methods“were used to compare the fan characteristics and analyze the
flow field structures inthe blade tip and blade root. The results show that variation of outlet
hub geometry hasTittle effect on the fan’s tip flow structure; there is a large separated flow
in the blade root region which occupies 20% of blade height when the fan isn’t provided with outlet
hub, causing serious loss and decrease of efficiency; with the same blade tip clearance, the fan’s ef-
ficiency increases when the outlet hub diffuser angle decreases; a matching straight or convergent
hub could make the blade root separated vortex move backwards, reduce the separated area

to 5% of blade height and increase at least 2 percentage points of the fan efficiency.
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Table 1 Basic parameters of axial fan

SR/ N/

mm mm

memE bR wHEf/ B
Bl/mm  HH @)

(r/min)

7950 600 25 8 22 155

[shn it e 4o |
Pl U

(a) AL PG

(b) AUHLES Y Bz - e i 04

1 XL % B BE F it JL AR Rp AR
Fig. 1 Fan installation environment and blade

geometry details
2 HARZmAZRE
Wit 2B R T S A g il R XUBL T
- 22 1] P B 8% ) It % 5 (A B T35 . AR SCAF
FER KA A th B g AN TE S B m B,
I N X R8O8R AT ST, A S T 4 B
B B S 2 R,

10°

R
@ FUFRALOTRA) (o) Wi e OrKB)

SR

(c) FLFE# (%) (d) PRk & (T RD)

B2 4Figsi %
Fig. 2 Four cases of hub

P 2 Ca) g4 Fe a8, 10 0 48 15 e I ol
AREA BB R O R BORE A T
R A Hb /A 1T A L A ECHE AN T L T il i R
BLH O Ab 22 B gt — A P 48 1 9 ok
FIHCH 8°~12°. [ 2 (b) (i I %6 48 B Ay — Tl 4
JEY 4%, ILAL 9 5K Mk o 10°, AR IE 5 9T
J7 EYT R H AR )L B % 09 9 5k B ) < B T
L5 T it e A S R BAT A, B 2o NP E
Fod B9k Ml 0% -/ A JE W 4E RT A IR A
L P BN B A KLROR. B 2D 4 T
— MR B T B R S AR R S AR
7 1] ) AR SR — B0, S A A AR 1 R 607 WA 4R B
F 20 %M A 5 O - HAE .

KB A AR i R R 1.5 A%
TORIE 3 S ) RS A R 3R A PR A I e
AR B A B R S I e B 3 A



1172 o= 3 1 % o529 %
. s 0.84 -
3 MARAESRH —— Test
0.80
A SR A NUMECA XX 4 oy 647 o6 |
AR GO B O R FR B YU R B AR 0 A & o
Sy, 8 3k ] Spalart-Allmaras I F AR AL, ¥ 1 Tl
YRR K TR B L B 0RO 288, 15 K, MK b 068
0.64

101325 Pa, fill 1n] 5, H F 25 58 F- 35 #0783 3t 37
R 110 /N ok S B A 10 YL 3B AR A 4
AL AR L4 Ty 2R (9 A B2 2 7E 200 J1 A4
3RO T KL R A 2274 % T B R
i 1551/ min BT 3R 4 R DL R A4 e A0 S5
PE LR M T B B L R R A A
[TE 38

MAE SCHR 13 ] KUAIL B i 2 2 ml AR 24 2K
IR XCE P

N=Te+w=T¢+nen/30 @D)

Ho T xR B N e ms o )
MR B LR rad/ssn I R FRA R
r/min.

WAL A R SCAKABLE BB pou 5 KL HE
FUEJE pon 222, B

D= Pow — Pin 22
AL 4 SR AR LA S 20815 )
PQ
= —\ (3)
) N
Hrp Q A XA &, A8 mi/s.
= Q
Q= A, 4
R RE g A SR — > Tom AL
=17 (5)

Horbow s Ay 41 51 3R R i AR RS Sk B RE RN XU AL GE
AU
3.1 EEWIE

F T 92 KA Al i RUHIL R~ b R A xR
AR AT 50 0 S 1) AR K TR AR 8 m Y
JE AR SE L9 45 70 S AR O 1.6 m i 38 ik R
B, P 22 RUATLARS: 00 3ty 3 47 4H G 3 ) 1k e ik 5

JC AR R S Q. A RURRAE B, H A
LB R . FLJ AR AL UL, AS 38 R H Y
TN e S g AU ORI AR %85 B 1) K/ S 78 X g ) T
B0 A5, B AT AH RURRAE B A5 PR T DA A X L
TG B AR R AT B0 E.

I A CFD 115845 2] 1 U it 3R 504 R A0R
Rk et L 3 s, RE KALE CFD #4

022 026 030 034
0

K3 S CFD 15 T ik 0 4 R AR R T
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Fig. 4 Characteristic'comparison for four cases of fan
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