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Abstract

Axial flow fan is the main ventilation and heat-dissipating component in the outdoor part of window
air-conditioner. Its ventilation volume will directly affect whether the window air-conditioner can
work normally. Noise will affect people’s normal rest and work. It has become a key issue for im-
proving the market competitiveness of window air-conditioners to design high-performance and
low-noise axial flow fans. An axial flow fan partially depressed at the trailing edge of the blade was
designed. A numerical simulation was devised to study the aerodynamic noise of axial flow fans be-
fore and after optimization by using LES, FW-H equation in Fluent. An experimental research also
was designed to study the aerodynamic noise characteristic of two axial flow fans. The results show
that sound pressure levels of axial flow fan are not the same in different directions, it presents irre-
gular curve distribution. Sound pressure level in the direction of the air outlet is the largest. Aero-
dynamic noise propagates mainly in the direction of the axis of rotation of the fan. The trailing edge
local depression can reduce aerodynamic noise of axial flow fan. It can reduce 3 dB(A) to 5 dB(A) at
the downstream of axial direction and 1 m away from the axial flow fan.

Keywords

Axial Flow Fan, Aerodynamic Noise, CFD, Experimental Research

B ERERNESEIRAETR

7 f, R#HL

KIEHT K, HESRFINTHEBESLRS, T KE
Email: hezhun2010@163.com, "mcsong@dlut.edu.cn

ks H i 201845 HaH ;s A HB: 20184F5H23H; & HM: 201845H30H

DERER

SCEF|F: fTE, R, WA R XUE B AT TE). S 1 3, 2018, 7(2): 86-95.
DOI: 10.12677/mos.2018.72011


http://www.hanspub.org/journal/mos
https://doi.org/10.12677/mos.2018.72011
https://doi.org/10.12677/mos.2018.72011
http://www.hanspub.org

e, Rt

HE

R RE TR EINE S W EEBRER TS, HEXESEEYNET RS IERE LIE, Mk
PRI N IEF AR B AR . ST M RR AR e 75 ) B R XU B IR R B B A T 3 3 5 70 B O 1)
ARSCHAT T — Rt 5 B &R BRI IR XS A B IR 7 5 A FluentH ) KRR (LES) MIFW-H
FEXTRAGHT S BT XU RSB RE 75 BEAT BUERR, FHNFE S E R T LR . AR
R : IR XR B EREAR R R HAMEE, 2PN #2540, FoHpEx H X075 [ E R K.
S BN E B XN SR 7 A4k . R B4R ER I BT ARRRF R XU I SBheE, 7E
H O e B 42 75 I+ B B U XU 1 mAL AT DAREAI3~5 dB(A).

XK ia
MBNEE, SBES, CFD, RKHTA

Copyright © 2018 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

St AL DAL HG IR KA i v ] T 2 9 45 7 O s s i o B RS KT v, AT D0 2 1
RO A PR T R R . E N AMR 2222 s R A A TR BRI T U R A R G AR A
Al — AP, FrAME A LEEOR . B AR, FRIRTARRCR, il seshae, Ak
e 1]. PRIk, AFF0 o A A e A oA b . g o R MR P o SR T A O A P R B e A 2]
BN AR IS B TR I AR L 8 T R A R AR A AR (3] B R R S (R e R
R, FEZ R IR O A B, S EUR AR K TR e R, S R R . RO
PRI B B VA s ORI A 2 L Rk B I s, JE WY R, TR e A A LB A
TR TR TAMRA R, AR IR e A e 2> R Ak, 2 S g A B
JIRKET AL, S TEARER PR 4]

1. J. Sharland [5]8/F 783 9 96 SR A 5 B b R 2 Ak b Bt ¥ 1 £ I T ) B T+ ik sh e 5L 4 - M7
SE[6] 4 Lighthill 2B, FW-H A3 AN 7 FEAT Fluent X0 Bl UL 51 RS PR S Bl M6 75 D e 7 o
PEREAT BB TRk, 5505 S5 [ 712K FH BB AR 2% 1 b AL it 2 5t N 8 247 AN AN I 43 147 )
WIRRFEEATBIETE, IR I 1 R MR S R BEAT AR I 7T o A BB XL R 347 40 4 A AL P RE D59
MR RURH R, fE— @R EREEPRIRNE T . BRALE, B TAE(SIBTE 1 A H AR 3 T b 2 2
AR B R E KA/ N AR, B BE TSRO AT IR B A, R RE TR AL A X
/N A XU HE DX PR MR P BRARAR 22 o R3S PR S5 (O TR FH REESS 281 B O3 & LR LA S SLA ) AN A0 143 7
& 77 N TR R, it 7R A 07 ARl Lo SR X6 A IR A 007 A i KL B A AR
B B RBEEE 10130 T A RIFCRANR NIRRT R %, Bt 7T 1 8 A T R G UL
BRSO, KB A RS W R R ACR,  IESZIRAR A L IE =M S o X T s I
JE R HE $T 7K B B A XU (0Bl A 22 PR R FE AR D, ARSCHE oA R TSR R b, it 17— Al R it
P, AT Fluent BAF A KB AA(LES) s Lighthill 75288 PR AN i e Jr R x o 225 1 2 4 ki XU 1Y)

DOI: 10.12677/mos.2018.72011 87 e RSE TR


https://doi.org/10.12677/mos.2018.72011
http://creativecommons.org/licenses/by/4.0/

(RIS N

BN REAT BRI, AR5 I S X B R R AT IR IE
2. BRMHRELE AR5

AR AN R WA 1 Fim. HpE 1) & RS =0 i AR, AR rE i KU
TR EAENURIE RS, U4 BEaE, (A5 B R HURISCEE s . 14 1(o) N E R A, B 1(c)
bS5 AR XU o TR IR KU I A2 A 300 mm, FEBEHE N 0.2, MHEEEIE N 77 mm, M HEON 4. H
2% DA I TS P 40 J T 5 5 B AN XU I TOOS AR S R0 2 AT /K B, ST /K B N T S S 0 o A 4
AN FTK B — 7 T AT CASE I RS BRI, S — 7 T, XU eI, s BT K B AN B R e, O
4 2 PNLAR AL 74 H KT B4 RS LR B PEAREE M E T o Bk (3 XU it M2 300 mm, %6
BN 0.2, MRS 77 mm, MRAECN 4, FEM RS 50%~90%M S A B A v FIMRE, KM
FEAURFE N 20 mm, I HAE B B S50 0 AR AN i T00AR 8 o [ £ o

BT B XU RSB ROR, AR R TS T DA SR R A O N, BN UAR SR IGAR AR, BT
JEE 5 77 W/ FASE SRR R0 o WU RE G A B RE o PRI AL 5 B R Bk 30 i g, o 248 B AR It AL PR g 7
—J7TH, AR T DL B2 AR, ARSI AR . T, SRR TR AR AR
YERT, Kesmae v o B BT /NR, I FR T I 2w s, o8 7 A2 Mm iR 9], 0
RN AR BTG 2 /N VIRG, EARRRNS BRI 75, (HURTE 5 B4R U I AR = T By, S ea iR
W IN TAr RIR 2 WA, R Fhor AT, B fa i B A Rl vt — A e B MR

B KWL T ISR N (] 2 BioR. S T RAT BRI A YR 4 AMLIE 1 S BR T, fER s 7 sy

(a) BEHLRAY (b) JE AR (c) Frihim X

Figure 1. Axial fan calculation model
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Figure 2. Calculation domain of axial fan
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Figure 3. Grid model
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Figure 4. Grid independence verification
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Figure 5. Impeller speed flow curve
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Figure 6. Vorticity mapnew fan (left), former fan (right)
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Figure 7. Impeller noise-speed curve
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Figure 8. Noise spectrum of two-axial fan
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Figure 9. Fan impeller
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Figure 11. Impeller noise characteristic curve
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Figure 14. Axial fan noise spectral characteristic curve
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