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Abstract

An experimental study has been made to investigate the effect on wake flow and vortex shedding
frequency by vortex stabilizer in Karman vortex type air flow sensor. The conditions investigated
include 3 types of shapes and 3 types of separation distances of the vortex stabilizer. The phase
averaged technique and smoke-wire flow visualization method are used to understand the detail
information. The rolling up position of shear layer is fixed by the influence of the vortex stabilizer.
Especially, the convex type vortex stabilizer has shown the more stable repeatability and linearity
regarding the vortex shedding frequency compared to the other types.

‘|_ A-l =3 A3 nd & M A ste] A} L5 Q) Q) T} 2
I Fe Mz 9 F - EFA(vortex flowmeter)=

FUANE o 89 F2Y 2P 127 fert FES Bl B HlA BAsE FHHQ
1004 7k2] o olv, 24 ska e fAled F  SHiE(vortex shedding)el F714§ o &5 &
F RER A7, AHLE ¥ Y, A doly  HF KT 4EIL
2%, A% P8E, v, pelel §old ol W B AP BUe Fn e AL AFAA

FAadigtw hatd JiAE s nd 4 2000 24)
* % ﬁ‘a‘?éirﬂii}? AlX 25 g
* %k ok FAbti gt a 7 A BE, 2 AN ed T 2

(846)



Zubek A 71 FAA Y spby dol FRF

o £487 23§ 371644 Air Flow
Sensor, o3 AFS)2 4, 2838 o 8 FF %
5o #7149 WEE YESE SRFFA I
AAAAY A& AREAL FA e AR BA}

= AFE(ECU)E AL L8le] X2
Sl e £31718 AU FTE Al

2] A Bl (injector)el] B

ARE BAYLh oA FozH B
AN A 9 FYPL s FE, Fal viEot
2o AraRe & F Ue FAoln. olg 2
ol Ao HatAl7lol HAHo AdrFgFS A8t
Aol e Aol FUdsE $71FE F &3 A
Fate Aol 7P oHn 8T dolth. A =
W 2SI A A AbEH 2 e ARRA 0 7}
0o A 8" FAT7IF Ao w
s, 37T AN Fd a9 A3 A S8k A
283 2719 FAE AAH ABR v,
ECU ¥l &= v ~E& Z(mass flow)d2] 7} §-7]

©}7} #(intake manifold)qt & o] 1A}o] 2o uli &)
Fste B7) ol Melete NS o] fato] W
A4 ABANR FII)# g e AFAE F
Uste A@wel sk o3 S A5 o
$93 it aEYe 43
Azne 54 gAd g AL S0 E
(measuring plate)?t2], & A (hot wire)ut2], z+
ghe} F(Karman vortex) 4] o] it} &3] Zgt
SF A e fEkd v gte s 2HE 1T
0, ZAiekdel o FA9 MFE ol &3}
o 27t e 7 AIEQ] M ERI A P
171 W&o AFSZ ol ’\}%EIJ_ Ak HA o
2] g apell A o] 2i 3t &Rl el R4 AFS7L AL&H
I YA, A el o &dta glen, obz] 4
A7l&& 7H%5]X] % AH ]E} E35] AFSU| 7
aaug;ﬂg] ‘51] g}o};g]rq._o,] _<‘>,]
2 BB, dE Y 228 ‘:)Oﬂ t5’rE Zit e}

o

o

r

At bz Rsteol nA e 4G 147

2

o ot o
oot

S

>

2

_g

o ©
u
:{o

ﬁ](vortex flowmeter)s} B H
:rL*':é% A EH oh-& 3 2t} Bentley's™
AR AR E SR = 2709 AHREFR
GFLAAZ A& 3lo, &) i

FAPstE o] ke A& BHx, 1
Foll& 0.02%2] A} @A (repeatability)
el A 3382 Hole &g 5A|zkol B asdt
dutA o g e B F FAH o Fuka)
©] 387E-Hr} @3 goix st Ed,
A48 L Tl 7 AHGE F Abol 9 7j‘71ﬂz
A FHolAMe A

F A G FAA Aol & 3.}% S&QE 2olE
AL 2 FAate] MAEA FETE AL &

£
oo

)
of"«_

1A

% o oXx
n%ﬁﬁl
oﬁ.;‘
ol

oo N o 4 orlo

o
rr

2
L 2
2

50] =

obdiict. daH oz ot F A A9 shfEel F
EA Aol o] AAZ WNEgoR Ohsn zyge

e, ole Igarashi'5'7} 7}A1 & A o]] A
F #43 43} 3 Bentley 592 A
Zu|7} 20191 AP E S Flo o7 pA] e 47
(wedge) L %, B =3 (convex) Y, 2 &3
(concave) R Fo] & AR st AT A=, &)
7] Bk 5% By B8 A5, 9hfEol
O g dojdnrty st o] FE T
TR el e AEA AT
A, AR 2 2 HAizE o] FHo) A
e AW £ A%, viA o gergBE X
N A5 F ol 2Rf5e] M ¥
371 3l FFA[HTHE A v, )
of e AE VM43 Y= A7t SHEF
o] A& d(inearity)o] 7Hg Holvtx, FF
AAAA 5 AE&E a7 g4
Fo, #7148 E 7
Rk Al zicka &9

°V“—4 Ay AFE

o
5

4 2 oo K :10

r_>.:3,<_>,i2

=}

HF
[}
AR
B b E TR P FESEY

0 9§52 F3h5 S40 MY Solr I, of

o>'

2

o

)

22
oo X
2o 2o



148  wmEAAFIRERISAEEE, $25% F 49, 2001

i [ losp
@&}\ I

s s
(a) Model 1
37
XXX XX XXXXX
XXXXXXXXXX
XXXXXXXXXX
B plD XX XXX XX X X
U XXX XXXXX
2 JosD
D l\'__' X
s s
(b) Model 2
57
KXXXXXXXXX
HXXXXXXXXX
T B 'R 3o fedogedopote
XXXXXXXX
Uo JosD
D |\‘ - - X
s s
(c) Model 3

Fig. 1 Vortex generators introduced in this study

2. 4

o

AR Wy

2 Ao E A Zolrt 6,375mmo] 3 Al
o] =717} 305mm(E) x 305mm(E°]) x 3,200
mm(Z o] )Rl B2 =EH e FUA oH TF
Z A &AL, o TLdIFEE 4T
40mesh¢} 238 & AR 8le] A8 F2hol A9 &
FAETE 2% FASES AT

Fig. 12 2 g3 =d 8 279574 AFSe
k<t Tvotex stabilizer)e] &4 9 1+4 & A3t
A7) B o] Aot o f-E Fuge FHAHE T
Alg Aot 8714 % F D& 36mmE Y3 &}
u, et B 714 S 20mm(S1), 26.5mm
(82), 33mm(S3)e] 3714 & welgto 2 M, 3 97}
29l el g gttt ol & 97kx] 2d& it
o] BT} 2HF o wet Table. 104 Hoje
vk} ol wiH st gl th. Fig. 1(a)& A5 2HE AFS
o} o] wiwol 2709 HAS 71X 1 gt} o] &=
Qe Fyte] 7hA o mE g Aol fI =

Table 1. Model Specification

S1(20mm) | S2(26.5mm) | S3(33mm)
Model 1 M181 M1S2 M1S3
Model 2 M28S1 M2S2 M2S3
Model 3 M3S1 M382 M3S3
Y
tox
U,
— <101 L
Probe
Thermo
-couple
CTA
TSI-IFA300
l
Plotter mMPC [ SAAD

Fig. 2 Schematic diagram of measuring and data
processing system
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Fig. 3 Mean velocity distribution in Y-direction
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(a) AFS having no vortex stabilizer
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Fig. 11 Photos of flow visualization result
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