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Abstract :

Flow characteristics inside a blower unit of an automotive HVAC module were investigated experimentally

using a high-resolution PIV technique. The PIV system consists of a 2-head Nd:YAG laser, a high-resolution CCD
camera, optics and a synchronizer. The prototype siroco-fan with forward-curved blades was operated under the same
condition of real car. The scroll casing was made transparently for capturing clear flow images. The time-averaged
velocity fields were measured in three cross sections. Flow is accelerated with going toward the outer wall of scroll due
to centrifugal force and large pressure gradient formed in the region between the fan and the outer casing wall. The
presence of the cut-off region and diffusing duct of fan outlet influences largely the flow structure inside the blower unit.
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Nomenclature

N :number of blades

t : thickness of blade [mm]

b : fan width [mm]

w  :scroll width [mm]

D, :inlet diameter of fan [mm]
D, : outlet diameter of fan [mm]
B, :angle of inlet blade [deg]
B, :angle of outlet blade [deg]

é : forward curved angle [deg]
u  :streamwise velocity at outlet [m/s]
v :normal velocity at outlet [m/s]

Q  :flowrate [m3/hr]

‘Corresponding author, E-mail: sjlee@postech.ac.kr

&), Sirocco fan(A] 23 M), Scroll( =1 Z), Flow visualization

1. M 2

A3 5ol 4B5FY Lo AEA 14
of et 28] R15 9| Balo] 2/ Z7heta ek, of
of Wt Ak F 7o &5, 5 R FEFE A=
HVAC(Heating Ventilating Air Conditioning) &-ZA|
2R3 A5 W 81450 ta walo] Z)
ﬂi“q”ﬂ%ﬂﬂﬂ*% 12417)7] e
HVAC 324 2519) 45 aabo] B4 olu, o8
ﬁﬂ%%%ﬂﬂr%%v%ﬁg@%ﬂ%ﬂﬂ%
A7} AW =] oo gk,

HVAC ZZxA 2" ARZol £I21x]9)
EEC e PEIEE S E
&34 frEol AT FIVH F
E34% 728 VAL Yo, 23E%
FE A @42 ¥ Yot oleh 22 5 J?‘S&



2 Ao A}

=
i

olakE
Fig. 13} Fig. 2

b .

Hi

sd -

X|s

Dol o of o X oak g T N BWE g

EEdtil®THT  Foaw W :
LﬁL iy o 0o %
O owomys PP <
Zo&M.HE@EAVnEoﬂ ﬂEoﬂArorﬂr - ‘L;Hi
BT BB T g oy MR 5
R SO A S o A E
- T o %0 oy O < oy Mo Ar * =
TREL® LT R SO S E
&gy G B % I I T :

gL CWEL g T

Weerna®agpX g DWW £
zTELIﬂWFﬂHTM‘_ﬂ%H ﬂ\lrﬁuat% wm 5
R STN N RO — N ow 0 3 kS
BTy ETEE ey F

> oF . o — e S R m
WE T T e XEgT < ¢ 5
%w;.nOt@Mdﬂ]ﬂﬂEﬁ,ﬂOI ﬂl‘llﬂ/d\ﬁo ~ Mm» .m
H;uf}lo]mﬁ ~ o DN £ - o
= & o % U T b L A g 2
@DMﬂHTwaoAVAM_zﬁbt Eo,.EIEo_WmNﬁ M m
NE%EH%HO.%W.H%?WM g 5
of P R NG L TN S S 3
i N 2 g N o] O g 3 .
TREIFNETETFT® T z 2
TP g® EFHEFEFRTPRRETT T o H o ®HKST & by T F ey
oo Bogoof Mo W m WA M oy X° g EFD R gy gy RN A m N db o]
PHragEREg EE Mgl w R PR w s px Dy QP T
Mg T dm TRy 0 F3TWT Mgy Mdhd NP
e P et T g wghplr miEtVTespirtglioToss ZTaghm
%%mx%ommurmaﬂmﬂ%?%%ﬁﬂwmx%%%%V%%_W%éﬂ% kT T 2 8
WA M RE T T e B S MR UANGE N S Sy PWERP
dﬁ.ﬁon&ﬂooﬂ_ﬁxaoﬁovﬁorﬂﬁﬂuTmtaWwPiﬁﬂdiﬂoﬁa%ﬁo;aWauﬂ_ﬂmn‘_ mﬂﬂﬁuw‘%
rraghyigrtirs TRt v eI T lgwnd wn Ny g
W = = 2 ry 0w — 3 = = :
P F BT T RN e w I (TR R har T T Ik T mT Y
51LmiﬂwﬂM@ﬂ%%mﬁmﬂﬂﬂrﬁ%ﬂeovov%a‘uﬁﬂmMﬂovdwma]%ﬂm_w
ERNTE I R I I T :%%ﬂ%%%ﬂ&&
T T I A I T O . " !
e B T TR E g e Tpys P adrdangPae=Yrarsgswy
T T NPT VAT F AR Sy e BT L DA ok
R R R AT B T R
PuEFaopiirfrrerlaPrepsagias Terrree Y@ ynw
FoOd TS ATV HNEFRRYNTIITE BT AMB T TEFT W ool bR

Fig. 2 Photograph of experimental set-up used in this study
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Table 1 Experimental condition tested in this study

A pAY | AVMAF | FPF E%T"r%*
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