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Research on the Effect of Accelerated Inlet Guide Vane on the Performance of High-load Axial Fans
XTAO Guofeng, SAI Qingyi, LIU Yang
School of Energy and Power Engineering, University of Shanghai for Science and Technology, Shanghai 200093, China

Abstract: Objective In order to further improve the high-pass flow and high-load capacity of small high-load axial flow
fans in small space, an accelerated inlet guide vane (IGV)structure design scheme was proposed. Methods The 3D design
software Pro/E was used to design different accelerated IGVs, and their effects on the pressure coefficient, full pressure
efficiency, and runner losses at different flow coefficients of the fan were investigated by numerical simulation methods.
Results The use of accelerated IGV increased the flow capacity in the flow channel, delayed the separation of the airflow
at the trailing edge of the blade, and made the downstream flow more uniform. With the increase in the acceleration
degree of the inlet airflow, the total pressure efficiency at the design point basically showed a monotonous increasing
trend. Compared with non-accelerated IGV fan, when the IGV acceleration degree was 1.1 and 1.2, at the design
operating point, the fan pressure coefficient was increased by 1. 61% and 1.24%, and the efficiency was increased by
3.49% and 5. 05%, respectively. When the acceleration degree of IGV increased from 1.0 to 1.5, the fan efficiency was
increased by 6.69%. Conclusion In small high-load axial flow fans, accelerated IGV has better effects on fan pressure
coefficient and efficiency than non-accelerated IGV, and the greater the acceleration degree of IGV is not the better.
When the acceleration degree is 1. 1 and 1. 2, the wind performance is the best, which provides relevant design references
for small high-load axial flow fans.
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Fig.1 Model of the original fan
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Table 1 Key design parameters of fans

YRR

it A # A
FARFE(Q/m’ - h™) 230
&t E A (Py/Pa) 600
AR (n /T - min) 5 800
vh# 42 (D,/mm) 120
vt K 18] i (h/mm) 0.5
o FeribH A 42(D,/mm) 94. 8
Fhetit ik (v) 0.79
#Ho et h & 22
FHet kK 15
LA 22
T2 ANMXEERE IGV RBEMSH

Table 2 Structure parameters of IGV hub for six fan models

BA Rk il =E ok o i Hmik A2
44 (dy/mm) *¥1%(d,/mm) ¥7%(d,/mm) (N=d,/d,)

P, 31.0 47. 40 47.40 1.0

P, 31.0 43.09 47. 40 1.1

P, 31.0 39.50 47.40 1.2

Py 31.0 36. 46 47.40 1.3

P, 31.0 33.86 47.40 1.4

Py 31.0 31. 60 47.40 1.5
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Fig.2 Structure diagram of accelerated IGV
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Table 3 Validation of grid independence
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Fig. 3 Installation diagram of outlet side test wind tunel
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Fig.4 Comparison between simulation and experimental

results of prototype P, fan
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Fig. 5 Fan performance curves
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Fig. 6 Velocity triangle of fan cascade primitive level
n o N

0.8 P,
PI

+p2

IE 0.6 —v— P,
= P,
DD;<I +Pi
Z ,

04 7 o Uit

10 12 14 16 18 '20 22 24
IGVIE B e (mes™)
B7 IGV HOEERHENS
Fig. 7 Distribution of IGV outlet velocity
along blade height

DB IEN A B 5w e A T L= 2 WL B = o R Y
SYESHRIE B 8 (BT 9 KR 10 SNy TGV AN [a) i e Ak T 174 3
JE AP, B 8(a) AT, 15% M4k P, TR 11
AR 70% 5% K 28 BB 2% T Ui 00 1B B 30K, 3 LR
WA E, I 9(a)50% M K& 10(a) 85%
I 25 )5 B A AR, SRR Py B TGV W g i i e
TOT (14 oy 3 X A7 R T P AR 386 R, EL A3 v [ ) o
AR, FEUR SW ) HT43 55, 1GV 1Bl
P (155 st A DA ZE AL, Tl R i, 53
KRR TR, ik 8 & 9 K& 10 a1, IGV Al i
TR PR X I A A P R 3 L P T U B 3 A R
MONEH 1.0 ZE 1.5 I, IGV Vi is PN 3 B 4 B 14 vk
N VRORAER R T B0 IV i e Sy | B
TS A B M S5 st A DR sl /A A, X
S XUH AR P E RN 2 —

4 6 8



46 ERIWAFFR(EAFFR)

41 %

(a) P, (b) P, (c) P,

(d) P1 (e) PA (f) P:

B8 IGV0.15 EHEEESH
Fig. 8 Velocity distribution of inlet guide vane 0. 15 times of blade height
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Fig. 9 Velocity distribution of inlet guide vane 0. 5 times of blade height
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