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Characteristics of Fluid Dynamics and
Noise in Countor-Rotating Fan

by

Yoshio KODAMA, Hidechito HAYASHI
Kiyohiro TANAKA and Akihiro YAMAGUTI

The effects of asymmetry of the electoric motor support, the distance between two impellers on the

fluid dynamic characteristics and the fan noise were investigated experimentally with a counter-rotating

fan. Moreover, the comparison of the fan noise and the fluid dynamic characteristics between the

counter-rotating fan and a two stage rotor fan was made. It is concluded from these experimental

results that the fan noise generated from symmetric support fan is lower 3 to 6 dB than that of

asymmetric support fan and the fluid dynamic characteristics of the former is superior to that of the

latter. The distance between two impellers is larger, the fan efficiency and the fan noise become lower.

The fluid dynamic characteristics of the counter-rotating fan with 9-blades is superior to that of the

two stage rotor fan, but the noise generated from the former is higher than that of the latter.
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Fig. 1 Experimental Apparatus
Table 1 Main Dimensions of the
Impeller (Front Impeller)
Tip [Mean| Hub
Radius mm 300 | 227 | 115
Stagger angle 62.0°|57.0°|41.0°
Blade inlet angle |67.0°|60.5 | 46.0°
Blade outlet angle 59.5°|54.0°| 38.5°
Chord length mm | 86 97 72
Fig.2 Impeller | Pitchmm 209 | 158 | 80

H e o BAIA
W . fEBEE m/s
Z @A FEH m, mm
7 . EEH L XEBORERNE
AL EIRE
v INTH
o I ERJDEE kg/m
¢ I REREK
¢ L EIIRE

3. XREBSLUHE
M1B3EREBEOMELRLIVDTHD, EEHED
2E 1M TRAI I~V = 2%, HEHLO
WCIIREFRERAD Y VPR BEIN TS, XEAHET
AN H 2 AER624mm D FHE I JIS B> 72
BERFLREAEROLY 7 4 A, BEANRES
nNTBY, ZOMERT— A —ETHAK L BEE SN
Tw3, M2 3HAPMRELRLIZLDOTHS, 20
TIHRBE D AEIZ600mm, N 7HI30.38TH D, 73
v ABETESNTYS, BB 7—2 YRIGE
WEEZLTEY, EBCIIFUAREZ S I LaE
k2, FHOERLHKT = £1342.5mm Th 5, BRE
B3 & £ 30mm, 60mm D A ~=—# 5 L U'230mm D 5
7+ 2 2EOEBROMICEALTCEZ. 58, XA
BTG Th 2, BEEOZRIBRIITRO b 0k
K 3bL)TdHh 2, ZOHEXRHBHBIETRL 72 PR
BHICHAT2WMNNIERFRE DD, ZHEPUREEH
TFHLCHAFACEELROTBBS 2 RES LR
nHs, InEFHIET 21K 3 @R TR
FRFEO L DEEYEL L, ZOEETIX, EHEI
4 DO ZFR CHRFRCZFFENLEE 5 mm O HE
OHIZEZE SN T WS, Hi# 20T (SS E#ED),
B R IENFL R (AS) EFE&, £ 1ISRTEREHEEET
ZRLICODTHD, 58, AEZEHAALSHEL
TETHZ. BERBRIMEHR- QUANHET, B
WELWARHEEIVLSIKRELL TR, ADA,
OfABERKEL 2N ERIRBELRALCTH 3.

(N (0N
& &

(a) Symmetric support

e

(b) Asymmetric support

Fig. 3  Supporting Form of Motor
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