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Influence of the Mixing Losses on the Aerodynamic Characteristics
of a Multi-Blade Sirocco Fan

Souichi SASAKI*?, Yoshio KODAMA and Makoto HATAKEYAMA

**Department of Mechanical Systems Engineering, Nagasaki University,
1-14 Bunkyo-machi, Nagasaki-shi Nagasaki, 852-8521 Japan

The nonuniformity flow in the meridional section of a multi-blade sirocco fan has been represent-
ed as two domains. In the one domain, the air accompanied with the wake flows out to outside of
impeller, and the vortex flow exists in another domain. In this study, the slip factor and the four
pressure losses have been estimated. A pressure loss arose at the upstream side rather than the
measurement point, and other losses were produced by the expansion of the scroll casing, mixing of
the wake and the mixing of the vortex flow. As a result of analysis of the internal flow of the fan,
it became clear that aerodynamic characteristics of the fan are influenced of the pressure loss
produced in the process in which substantial channel reduced by the vortex flow carries out sudden
expansion. When the effect on the mixing losses proposed in this study was applied to the estimate
of the total pressure coefficient of the fan, the coefficient was able to be estimated within 69§ errors.

# No. 04-0278

Key Words :

=
=

1. &

ZHE Oy 77 VIIREROEREECERA
DEERIER ETEONTED, ZOX5FRD7
7 IEE, BEENDERE THD I ENERIN
TW3. ZO7 7 IRBEEEOHKIN S/NITERE
ENBEBEL, NS THBEOF O
NIFE—HEREE S35,

Kind 5V, fHERN S5 TREICLALRY
7 DAL < BEEEATR I N, SPIHRE G
BB EDEAS 4b/D=1.0 LD BAEHLIUEED
HORTIR PR OBES NI D Z L &R
LTWwW3a, £, IESE, ZoE<EERICE
THD SNATBEORIEIFEVERE T Oy —2 T 7
pHELUTEEL, MRIEENMEDOHAY b/D,=0.4 D

L&, ZORENBEONELIRD IEEHSMILE
UL, FHEONYULNERESNDGT 7 > OPHRE,

T LS ER THRS TWAREZ SO

* FERZM 2004 3 B 19 H.
RS, RIBAYTHER(® 852-8521 RIEHXHHET 1-14).
“ E&, HIHE: (KR (@ 253-8517 ¥ » AR 2-8-1).

E-mail : souichi@net.nagasaki-u.ac.jp

~1

1~

Vortex, Wake, Turbomachinery, Blade, Internal Flow

BIBZENHRINI EHEN. ZDBE, EHEO
77 OB SOTERICE D W R EETE
FTIIREDZ ZENTET, RN Eiies
L7277 > ORREHERAWEIL 2 5. DX DN
DIE—HHEIC K > THE U DEHBENT 7 > DTN
HICRITTEE O W TERNICHT /=37
<, FHFEOE—HRImNERE LT 7 > ORET
HRICOWTIIEE DT8RN ETH 5.

KEFZSRRFFE DIE—RARN E2smEiIcmt T
SIE S RAVYEET DEEICAEIL, TREROT
OEHMEFER 7 O—NVr—2 2 TRNETEC 256
FINT 7 L DEIEEICRIETHEIIDOWTER Lz
HDTH5. EEDVETRIOWTIIIFOEEICL -
THEUBENETFITMAT, MERLD S EFRHTE
UaEHEK, BROBEHEKY, 2ro—)r—
2T OUERITHE D FEMEAB L UFFEIIERE NS
WFRICE > TE L DREGHEIATHEENTNS. WF
EEORSDMREIZELZLHE Oy I 7 7 > ORNER
TR LR, J07 7 > OZE R
o T ENZA T O—)r— 2 TNEOEER
TR BIER T 2B THE U DE RO EES
T3 ENHSMNIIEo T



S0y a7 7 OEAFECRIITREEELOFE 73

2 8 b 2 RS

A : FREEH mm?

B : THEREK

b THME mm

C:¥¥ZE mm

¢yt BOEE m/s

D : PHEE L AIEMEOER mm

e : FTUREDRNIME (=D, / D, )

H: A7O0=)\Vr— 2 T0%mE  mm
Ky THRIBITX 9 HiitraEAZER

K, : BT 2R
kDR

N : PHEEDEREK rpm

Q : & m*min

W A7 0=)r— > OE mm
u: AEE m/s

v M EE m/s

v,  MEEEOYEAMRSGT m/s

vy | MSTEEOR AWK m/s

w AEHEE  m/s

B A deg.

By THEEDREA  deg.

6 Ay u—)Ir— TR0 DAE  deg
8,: h)a—FMA deg

& : TRERREK

¥, : 77 > ORIEFRK

¥ thoo © PHERTSISRER OB SR
by EERETESR(= ¥ poo - 2k2)

A yys: PIERKXD S ERBIOE KRR
At s AT O—)A—3 2 T OFERBIAREK
Ay, BIRIC K DEAHERRK
A%y TRIC K DEERIRK

S HOREEA  deg.

A B

7 1 EhE

BT

1:PHEEAO

2 PHEEHO

m : BENE

T ERROWSE

I RRERESUSRBA L

LIS THRE DN & LR S OBfRER L
ZbDTHD. RIUKBEOEFETENELDENT

WS, PREERATEOMAIERIC K > THRE N THD,

EERRITIINE D, DR FHEEOTHEENHV SN

(a) Impeller (b) Blade

Fig.1 Impeller of the multi-blade sirocco fan

Table 1 Main dimensions of the impeller

Impeller SC77 SC99
Inner diameter , D; (mm) 77 99
Outer diameter, D, (mm) 125
D,/D, ratio , e 0.616 0.792
Chord length, C  (mm) 27.3 14.7
Inlet angle , £, (deg.) 64.3 53.2
Outlet angle , &, (deg.) 144.5
Number of blade, B 100
Span length, b, (mm) 50
Thickness, t (mm) 1
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Fig.2 Scroll casing and measuring point

Table 2 Main dimensions of the scroll casing

Volute angle, & (deg.) 6.0
Projection ratio , d/D, 0.09
Clearance ,s (mm) 6.0

Duct size , W (mm) X H (mm) 70 % 63
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Fig.4 Schematic view of the flow in the meridional
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Fig.5 Velocity triangles at inlet and outlet of blade
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Fig.8 Aerodynamic Characteristics of the fan
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Fig.10 Relationship between flow rate coefficient and

the derivation angle
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Table 3 Summary of the error of the estimated total
pressure coefficient of the fan ( #=0.23)

Impeller v & Error
Eq(10) | Fig.8 |[#—#.]/ ¥,X100 (%)

SC77 142 1.34 5.61

SC99 1.84 1.94 5.30
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Fig.15 Estimated total pressure coefficient around the
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Table 4 Summary ‘of the pressure loss in the scroll
casing (MP1, ©=0.23)

Ay b
Impell sc |2 X 100 (%
MPENEr | Eq.(6) | Figs Vsl ¥, *)
SC77 | 0.0350 | 1.34 261
SC99 | 0.0471 | 1.94 2.43
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