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Abstract

Experiments were done for the unsteady flow in a counter rotating axial flow fan near peak efficiency and

stall point. Flow fields in a counter rotating axial flow fan were measured at cross-sectional planes of the

upstream and downstream of each rotor. Cross sectional passage flow patterns were investigated through the

acquired data by the 45° inclined hot-wire. Comparison of flow characteristics between two different

operating conditions such as tip vortex, secondary flow and turbulence intensity were performed through the

analyses of axial, radial and tangential velocity distributions. As a result, tip vortex and secondary flows are

enforced and measured obviously at stall point.

7|54 Y
CRF A3 7
E S A AL, volts
Np Edol=
U H o el o= &% m/s
Utip Fﬁoﬂ}\‘]g] %Eﬂ O]E— '/—;,\—E, m/s
14 A 4%, m/s
V. ST S5, m/s
Ve %§_ %7—][’ 41\—»14:—, m/s
v, WA S5, m/s
Vo e S5 m/s
4 SmME o] A7), mis
T

oSt jshel 714 st

E-mail : hyundola@hotmail.com

TEL : (02)2290-1716 FAX : (02)2294-0547
* gt djskel 717 3 8t
o 39, FFU L 7] AT

X W A
0 A 7}, deg
&y A7}, deg
0, AM 2 H] IA7}, deg
0, dd 22H9O] 897} deg
Al 757}, deg
. guzzvel mgsel v

x
I

313l A2 Z5F WM(counter rotating axial flow fan)->
1

Fo 4 4Fe WAR e gad A
2 9 HRAe] dFom, MEY Zo] At
2 A Fool MR wy $FoR HAs:
EFolth ARy HRA n4E, nEE
A% PAe Bhom A 9 U 4% % 4%
Sl B9 ATIE ALHem FAso] frt
AdE e HE glol 337 Fgow
AgHE QA HFA Fow Bojgie)
45 Aol B ATE TSP, FYd

1389



2004

500 %54 Qe HE Ao ANEE §54
2 FF S0 e 3 Ade FRsgon,
BEE 50 Ry EHRAe w4y Y
S0 B ATE FAtA

B AFeldE Ay FRAe] Al EEF
3} A% s

A FFAe] WAY vH 54S 54T
71 $1%F A84A= KS B 631199] q+70¢ 3}
Fig. 1 3} o] A== et A3 G dAA Ao
T 7,650mm o|™, e A} HAE HES X

AL 500mm = EAA A 2= Q)
A3 FHAL Ad 93 Fd FJe=
TAAE Atk Ad 599 Edol=
Sk 5ole] EYols = 7ot
Fig. 2 & d3 A2 /A d, & s &4
3 o

—

ol=g LpERA Aolth et Eolm Fuk Eoe]
Edol= HEHZE AE Qi o s A& E ]
th Table 1 & AW 593 o 5o Efo]l=9]

Ads HERA Aol
Bell Mouth Dynamic Pressure Tap
Front Rotor  Rear Rotor Honeycomb Danper
mer‘ ‘thor Static Pressure Tap \

| |

500
—_—

7,650

Fig. 1 Experimental apparatus(dimension : mm)

(a) Front rotor (Np=8) (b) Rear rotor (Ng=7)
Fig. 2 Front view of rotors

Table 1 Specifications of rotor blades

Front rotor Rear rotor
Tip diameter 497 mm 497 mm
Hub diameter 200 mm 200 mm
Tip clearance 3 mm 3 mm
Airfoil NACAG65-series
Camber angle 18 deg
Thickness 10 %(=12.825 mm)
38%"53;%1;5 38.0[deg] 36.0[deg]
Solidit
at 0.75 razllius 0.8 0.7
Number of blades 8 7
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Fig. 3 Geometry of a slanted hot-wire
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(b) near stall( ¢ =0.27)

Fig. 6 Comparison of axial velocities at stationl

(a) near peak efficiency( @ =0.35)

(b) near stall( #=0.27)

Fig. 7 Comparison of radial velocities at stationl
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(b) near stall( ¢ =0.27)
Fig. 8 Comparison of tangential velocities at stationl
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Fig. 9 Comparison of axial velocities at station2
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(b) near stall( ¢#=0.27)

Fig. 10 Comparison of radial velocities at station2
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(b) near stall( ¢=0.27)
Fig. 11 Comparison of tangential velocities at station2
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Fig. 13 Comparison of radial velocities at station3

(b) near stall( ¢=0.27)

Fig. 14 Comparison of tangential velocities at station3
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