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Performance of NACA 65-810 Radial Airfoil Impellers
Shin-Hyoung Kang, Shengli Hu~
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ABSTRACT

Aerodynamic performance tests and flow measurement were carried out for several radial
impellers of NACA 65-810 airfoil. The data base obtained are to be used for verifying the
methods of flow analysis and CFD codes. The effects of numbers and span of blades on the
performances, efficiency and impeller exit flow are investigated in the present study.

The flow rate on the performance curve is proportional to the span of the blade for the same
value of fan pressure rise. The magnitude of radial velocity component at the impeller exit
gradually decreases from the hub to shroud side. The magnitude of tangential velocity component
gradually increases from the hub to shroud side. The way of variations of velocity is the same at
the diffuser exit, however, becomes more uniform.

The pressure rise performance increases with blade number at the small flow coefficients,
however, decreases with the number of blade at the large flow coefficients. This shows that flow
guidance in important at the low flow rate and the friction becomes significant at the high flow
rate.
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Fig. 1 Configuration of the radial cascade impeller

1

Ay
2
>
Al
19 > on
1 offt Ho
12
-1 oft %O

o

KHIIAKME 1A, M1z, 1998

gdelel Aol D, WAl D olth g
A ‘17“:7} golw ofojxge
;;o] = i«{ﬂ% o|H, 7 A%y} 7zt

1 Bpolth B dAtellr = NACA 65-810 ool =
94_% ﬁﬁﬂo}a‘x&tﬂ oldeio] AlYe vheTt 2t

Dy =200mm, D,=140mm, c=58.3mm,
8=12°, 3,=136.2°

£
i
2o

o g ¢
R

i
o
e

:cé
g =
i,
i,

o i

7 165 mm$l # 1 ~
2E 9 %L*é%% %!

4
fox2 ox
Nlﬂl RuAES

2 oox

4
R MICE RIDES
N
mmz  fAGAT, FEE ol

oj-gato] AFeaL vREAZS

[0
o, M nrlr e}

0% o ol

(¢3 Oo

e flo 1o o o o
e

i _%E

Jn 2 o X o K ooR |
_Q‘L

2

Xl_d

180

Fig. 2 Schematic drawing of the ‘radial airfoil impeller
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Fig. 3 The locations of pressure measuring. holes
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Table 1 Off-set of the hub configuration

z(mm) r(mm)
34.00 0.000
3358 1.743
32.10 4253
28.68 7.088
24.17 9.260
18.81 11.17
11.85 13.22
8569 14.81
5831 16.88
3480 19.35
0.752 2495
0.000 30.00
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Fig. 4 Layout of the fans test rig
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Fig. 6 Variations of impeller aerodynamic efficiency
with span of the blades
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Fig. 7 Spanwise velocity distributions of radial velocity
at the impeller exit
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Fig. 8 Spanwise velocity distributions of tangential
velocity component at the impeller exit
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Fig. 10 Spanwise velocity distributions of radial velocity
component at the diffuser exit
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Fig. 11 Span-wise velocity distributions of tangentia
velocity component at the diffuser exit
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Fig. 12 Spanwise distributions of absolute velocity angle
at the diffuser exit
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Fig. 13 Variations of performance curve with number of
the blades
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Table 2 Raw data of measured static pressure along
the shroud.

Q=4.16m%/min, ¢=0.195, N=18007m

hole no. pressure(mmAq)

3 -16.85
4 -17.02
5 -17.44
6 -17.34
7 -20.39
8 -6.69

9 -3.01

10 -1.928
11 -1.374
12 -0.942
13 ~0.622
14 -0.332
15 -2.689
16 -1.995
17 -1.292
18 -0.854
19 049
20 -0.265
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