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- ABSTRACT

A cross-flow fan is widely used on many industrial fields: a blower for the general industry,
mining industry, automobile and home appliances. The design point of the cross-flow fan is
generally chosen by based on the region within low static pressure and high flow rate. It
relatively makes high dynamic pressure at low speed because a working fluid passes through an
impeller blade twice. However, it has low static pressure efficiency between 30% and 40%
because of relative high impact loss. Recently, in the air-conditioning systems, the operating
behaviors at the off-design points are highly regarded to broaden the application area for various
air-cooling loads. Especially, at the low flow rate, there exists a rapid pressure head reduction, a
noise increase and an irregular flow against a rearguider as a scroll of centrifugal fan. Numerical
analyses are carried out for cross-flow fan including the impeller, the rearguider and the
stabilizer. Numerical domains are discretized by hexahedral cells. Three-dimensional, unsteady
governing equations are solved using FVM, SIMPLE algorithm, sliding grid system and standard
k-¢turbulence model.
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Fig. 1 Schematic diagram of indoor unit of cross-flow fan.

At(static pressure)-F#F TH 2 &
g 238 ¢+ Jde 53¢ ZE

o/t FiQIste] Pakg B9 A
TAE g AREH g3, HIdE ojojHA
= gutzoz Rabglo] AMSHI Sl

IFNS JUy, zgpdo|Ae gojrtelrm £
A=, dojEe A9 V| T (Fig. 1 #
Z). AFY UF Y {5 g4 2ol A}
ole] ARl & HA K5 (eccentric vortex)ol B
AHE EAL 71X0, A4 QFE Alolg &Y
g f4 AR g &3, HAYe = 2 9
A Aot AFH A% A 2oy AA o
80l Bg=Ho A Estn BAg FHd}d AT
Fes A FAAFTt WS- g oo g
¥zt vkl

AT Fhol JoIME o]y dAFHtbs wEH
AYa FR A g3 FHH A7t F2 o FolA
#oh? Bk g5 AwH o8 4¥L %
8 AT, Yamafyii®e FY Jdg e &
F7HNE A8 S sk 1 o 22 0 dFEAEe
FRde Z+ 247 ZE AA WMt A vlAlE
A5 AFe] g AFE FaAF wp o4O gy
AA 9 AARFE BAAIAY, RS} goirlo
o, ddzje 2gdatolAe] AF7t Ao HHA
9 A A FHLA RFI ME A3FEs
e Aoz WA, HAl AR dAESE &

71 oz WANANY £33 97 dide LRHA
e AAolrh

x84 Bolo]M: Vortex Element Method™ s}
A2 "HE A e =324 AF 538 A «
A 2Ee o] 4d IFH R FEEN dg 224
B g2ol s wngzn Yo 2y A4day
AHAQ v Ff A% NS FFEIEY ALE
& 4 718 B3 E AFse AdolA A=
AE AAoln, A AFFFNAM 2FHE JFHol
e A% B AR dig o] 28 HIol nGH &
e o}t

B2 dFdgAEe gFd9 2gddeld dAX4xe
odde 4&TFZ Wl B2 4% 54 4% F9
o FFHE Yr A5EAREL mebstuzl o

2. SAIsHALE

2.1. XU

A& A AL dF AAREFA A
W93 A& Cartesian 814 FEZ THIHA o
=3 2.

1 9 _d_ -
o 5 (Vg0 + 3%, (ou;) =0 a0

Vl'g" _g_t(‘[iépuﬂ + a_i;(p%jui_ T,j)

_ _oP
= " ox, TS @)

A7, Pge HEd A4 984, 4= $¥
WA, s 2" L2olth

Aot 2o wAdE AuAA9 HE T3
98 5-3A A 9 (finite volume method)& AFE-3}
of ojAtslalgx, tiF 2 Ay Age 5
%2 (hybrid scheme)& AH&3t4ch dFA4E
et HEFFE o] RF EFE k- RELE AHE
gtk 99 AL AL FHFA W
o] %o AAAH EgsE ARAA FA 3
g FHHA{

- 153 -



Table 1 Design parameters of cross-flow fan.

D1 95mm
D, 73mm
B 26°, 193
B2 90.0°, 66.8°
a 2r

0 265

B, 0°, +189°

Fig. 2 Configuration of cross-flow fan.
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Fig. 4 Distribution of velocity vectors of cross—flow fan with
impeller (3=19.3°, B,=65.8°).
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Fig. 7 Numerical results of cross—flow fan with impeller
(8:=42.6°, B=90.0°, 6=0").
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