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PIV Investigate of Inner Flow of Fluidic Component with Small Offset Ratio

Wang Chao Li Hong Wu Yanlan Zou Chenhai Xu Dehuai
(Research Center of Fluid Machinery Engineering and Technology, Jiangsu University, Zhenjiang 212013, China)

Abstract; The inner flow of fluidic component with small offset ratio was measured by using particle
image velocimetry (PIV). The velocity distribution of fluidic component and position of attachment point
were obtained to provide reference for the numerical simulation in the future. The effects of flow rate,
offset ratio, distance of air entrance hole, and cover size on the inner flow of fluidic component were
analyzed and compared with numerical results. The results showed that in a certain range, the flow rate
and working pressure had no effect on the distance of attachment point. The attachment point ratio
increased with the increasing offset ratio. The relation equation of attachment point ratio and offset ratio
was found. The distance of attachment point became shorter firstly then longer with the increasing

distance of air entrance hole. The offset ratio and cover size were sensitive to offset jet flow.
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LT MG 3 ( Particle image velocimetry , PIV)
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Offset flow field PIV investigation
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Fig. 1 PIV test rig
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Fig.2  Fluid component drawings
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Tab.1 Parameters of experimental prototype

' D/b h/mm ' D/b h/mm
D1 0.6 3 D6 0.3 3
D2 0.4 3 hl 0.3 4
D3 0.15 3 h2 0.3 5
D4 0.5 3 h3 0.3 7
D5 0.2 3
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Tab.2 Cover sizes and numbers mm
ErRes by b, G by by
Gl 7 7 G4 5 5
G2 8 8 G5 9 9
G3 6 6
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Fig.3 Transparent observation prototype of fluid component

2 REAHER

X AN R 25 LR A TR LR B A ) 35 4
R A28 BH UL I A HILAEAS [ 9 2 T 9 i s E 4740
B WFFEAN R S 06 B RE 565 i 3 3 B S i ——
BE S B AR

(1) WifE

VEFEFEAL DS D6, Bl ma bl G, BB i i, i oY
UL O B RE A5 B S A, AR YR e I i 5 A T
B, R 233.54.4.5m'/h,



559 # Tl AF /MuZE ERGNACIF N Y PIV 56 53

(2) PiZEHH

MAEWE R 3 m’/h, EEFEHL D1 ~ D6, il &
MR G1, WFFE A 2 LR B RE 5507 5 M)

(3) #MIALEE S

BEPEFEHL h1 ~ h3, L& 25 bk G1, i & i i N
3 m’/h, WFSE RN A LI BT R A A7 R R

(4) MmN

VEPEREAL D6, Bt & T Gl ~ G5, W B i s M
3 m’/h AIFGE T 36 AROR S X B RE 55057 A R

1E Insight 3G *ﬁﬁ*ﬁﬂéﬁtgﬁ%ﬁ, E ik A
UG T R A T7 2, FE T e B RE s X £ [X 5k
RAE SO N EA IR IS H R - bk b
] B 400 s, BKAHEERT 50 s , £ 7] (X3 24 15K x
24 8%,

3 REERSHMW

&l 4 gt 2 rY L
XUE M is HIEAH G
B, W5 B A5 32 1 &
Bk A7)a b B, R B
f1E5:% SO TARRIEESiiZay
1E, IF RS 2 Y 3 O
XS A Tecplot A
PEAT AL B

K5 23 THREHL D6
BiA 2640 GL 7E 5 4~ T P4 LI X 3 B
T{ﬁﬁﬂﬂﬁ‘]é@ﬁ@ﬁﬁ}%ﬁ Fig.4 Picture of offset flow
I, 5 ] LUA 3 0 i fe Ky IX
Sl TR b b B RGO W N A B R
B AN R R T U A [ i R I 3
[ 18 Qe = A 5 3 T R R A 3 R A 3 S DS
R U F B B REAE BRI I, U e P BE I A
MR, B 5 i aT 2t TR Tk
T, ATk (B R A% B X0 Atk YR 5 1) 3= 37 1 25 oty R BfS
BE 2R FEE E A I RE & BRI
IEA B A X,

I B A5 F) SI DRT « FRE t 1 Ab B
AR, T2 s BRI b 3 R T W R AR Bl Oy T AR B,
BFIWT R BE s 8, R I MR 2 — . SRR AR
I, BhBE s A2 B B R R R A IR 3, A B A, A
INEIIRAEAEAE (BT 6 S i3 S il TR I TR ]
A LIR30 2 7 5 — UR A T ) 284k, MR
B BE RS SC, I Ak RIVRATEE R 7 X3

T ARAT SIS Y a8 e Al R 1
Tecplot HYEL 5 4k B Dy 68 , HIUHL I 18 B RE O] FE BE TH]
0. 02 mm AbFLZE E A s B A 4P 7 B

Y/mm

=30 .
- y V/mes™2
& S
—40 - §w«@
—: o A
—50 o
3 Eparcd
—60 k- & vt
; §$
70 k-
—80 b
—_ » 3
9040 70 80
730 —
I Vimss2
§f:m
—40 . s
t BB
=50 —
-60 F | P
_ i
-70F
80k
_ L § 3 3 ]
9040 50 60 70 80
X/mm

Y/mm
|
(=
<
T

40 50 60 70 80
X/mm

(e)

KI5 DOGI AR i 20 8 K i 2k ]

Fig.5 Velocity vector and streamline of D6GI1

with different flow rates
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Fig.6  Attachment point
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Fig.7  Velocity distributions on attachment point
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Fig.8 Effect of flow rate on position of attachment point
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Fig.9 Effect of offset ratio on position of attachment point
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Fig. 10  Effect of air entrance hole distance on

position of attachment point
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