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Abstract

The actuators w ih duahmanbrane and the experinental systen have been set up The actuator & excited with sing

squarg Iriangle and burstwavefom, and the tine-dependent velbeity smeasured w ith a hotw ire ananan eter over aw e range of spa-

tial bocations foreng voltages and frequencies The evolition of synthetic jet and the effects of electrical oreng factors on synthetic jets

are smmarized The synthetic jet responding tme iz measured when the acmator is excited at different foreing frequencies
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Fig 1 Scheamatic of synthetic jet and
photograph of actuator

Table 1 Param eters of actuator cavities and exits

A ctuators iv @
Exits
Shape R ound Square
Size bd ord xd P2 2%2
Thickness i /mm 2
Cavities
D iam eter D, /mm P46
Thickness h /mm 8

Table 2 Param eters of m an brane

Shin ( Brass)

Dimeter D /mm $50
Thickness ¢/mm a 20

E lastic modu lus £ /GPa 89 63
Poisson’ s ratin O Q 324
Density, P/( kga’m"‘) 8700

Piezoceram ic ( PZT)

D ian eter D, fmm +30
Thickness t, fmm Q15
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Fig 2 Schanatic diagran of experimental systan
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Fig 3 Maxinum and average jet velocity as a function
of the radial distance fran the exit axes A ctuators
iv: U= 40V, f= 100Hz Square wave

KLl B4R 5 RMN MR LB, K BLE U iR
HUR S AL PTHZ T BN P AE Ly /d BTG =9
BAF X IR x A < Lo /d N8 BN R R REIX,
FE Nl x /d= Lo /d L& BT B 78 70 & R, B
TEERE R K; Lo/d< x/d< 2¢ Ly /d R4 R T
X, FEIXAN X3, G 35 i i R ok A 25
BTN, BT A~ 250 1 P A R 45 AN A8 [ T 9
B xd> 20 Ly d NGBS RAERIX, EXA X,
B BT 25 FEAR PRI/, e 2% RN ] FE A S5 0
RIA ] 53 9% o
32 HEhREREXSREHRAFNE

B 42 7EBUmh FL R AR [ 52 (f= 400H z), 7R3
PR VB ZR R UF o /d = 1. 34, WRh AR FH RO T
tH 3T 0 G S UAT 2 PR i il i s o AR 4 it
Zk. HHPEIR Round-Sine Round-Square Square-Sine
Fl Square-Square /3 AACE B FLH O -E5Z A5 5 [
L B ST 7L B AR E S My Lt -
JTEAE S . A 4RT BLAG B BUR £ (1) i
FL I LA £ 5 Bl R, 24 0 43 B0 v s /T3 —

LR ABLIN, & USRI TGV T B, e T R 2 v s g LA
T e ShBE R, IRAIARABEA RO IR I IR 48 B2 I N
R AAAR, AT 5 B SR I TCVE TR B, I 317 R 4L (R K/
5 s LB R R A A O B 4 R gF v
£ 400H 233l i IS AR, H AR Esh s {8 10V
KA.

|_(a)

—s—Round-sine
—— Round-square
—=—Square-sine
—E—ISq uare-square
0 10 20 30 40 50 60
uv

Voo im/s)
e T -

o

V., Jmis)
=

—+— Round-sine
—=—Round-square
—8—Square-sine

—a— Square-square

1 1 1 1
20 30 40 50 60
uv

Fig 4 Maxinun and average jet velocity as a
function of the forcing voltages atx /d= 1 3
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Fig 5 Maxinun and average jet velocity as a function of the forcing frequencies atx /d=1 3
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Fig 6 Maxinum and average jet velocity as a function of the forcing frequencies atx /d= 13 §
Actuatorsiv: U= 40V
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Fig 7 Response signal of the synthetic jet atx /d= 1.3 canpared with the electrical driving signal
A ctuatorsiv: Square wave U,= 400mV
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