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Investigation on the Characteristics of an Axial Flow Fan
Having Distorted Inlet Flow
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ABSTRACT
In the present work, characteristics of an axial flow fan having distorted inlet flow produced by hub cap

are investigated. The distorted inlet flow is generated by the shape of hub cap installed in front of the axial
flow fan. Two different cases of hub cap geometry are analyzed to verify the influence of flow distortion.
The flow fields are analyzed numerically by solving steady form of three-dimensional Reynolds-averaged
Navier-Stokes equation and standard k- ¢ model is used for a turbulence closure. The results obtained from
the numerical simulation are compared to those from experimental measurements. It is found that the overall
performance of the axial flow fan is increased by reducing the flow distortion at the hub. Detailed
characteristics of the flow fields of two different geometric conditions are also discussed.

1.MB

EF4571e A4Y Awd] Ax EYUA ALEHR
Ae NIALAEN F2 @402 2olu Yrh F
e 49 AgezA ke T3] a7E W F
ot ZHde nggoRE F§o] L Aol A
A7) o2 1 FEHE FH g stn
Ak FHIolE= *P‘Q“aa Ao Fgor 7]
9 F84°) UL o RAH1 »1* FAtelct. o2 gt
3714 A717] sl AAGANN 54
ANLE FE5AE HE3] =ty 1 ARREEH 74
Zte] 8250 ERFFV nAE 4TS EAsE

+ Qskoeta oot

sx Qstoista 7)AF et}

oo AaTjsta 7)Ao

E-mail : g2032002@inhavision.inha.ac.kr

-0 3F
s
e

Ax7t Besitt oA 543719 §BF
B7Ye JFFES ez dn oy $37
o] Az 2 S nx)A "l

Jangdr Kim'Se 5% AEaT 4 4 554

('

F Aas WAt

Charalambous®} Ghisu? 52 &FetE7]oA B
d JTEY FRS AEE A7 WIAANAY FF
AE719) Aol vlAE dFE FAHoR ATE
t}. Lees} Kim® 18] Hah®t Wadia“5& 7t2t =

A B3t vl YT BRA) B 9T
Fetgn ¥ AT AT ARl 27d 4T

F52 AT flow conditionera A5 £



Table 1 Axial fan specifications

Table 2 Design specifications

Flow Coefficient 041
Total Pressure Coefficient 0.3
Rotor Rotation Frequency 1000 mpm

Tip Radius 2875 mm

Hub-Tip Ratio 052
Inlet Angle at Rotor Tip 688 degree
Outlet Angle at Rotor Tip 63.8 degree

Fig. 1 Computational grid
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Table 3 Comparison of pressure rise

Total Pressure | Static Pressure
Increase Increase
Reference Hub
165.13 13662
Geometry ba b2
Modified Hub
163.74 pa 127.37
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Fig. 7 Axial velocity contour line
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