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AF7F 2A o]lar ¢ 2.25 ~ 2599 % %— AgstA Jok 28 EAE T3
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53 8% 27

Unsteady, density—based, 2D—flow
V., 30 m/s
P, 19.399 kPa
T, 216.65 K
Chord length 0.3 m
Re # 6.2e+5
Viscous model k—e

1 mm
B 3 mm
C 1 mm
E D1 3 mm
D2 4 mm
D
F ! E 1 mm
F 1.5 mm
Electrode (©1) B Fi 1 mm
F2 3 mm
J% 51 ©@Y & o]F A= ATAAE AFOo|H LA
I 4 s 2o
case AFAolE FH HATE 34 Eez )

1 @d J G HAA -4, -2 0,2 .4 68
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3 ol AT o5 "2 (1 kHz) 8

4 olF A= s dA (2.5 kHz) 8
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B 6 Case 29} 39 B2~ o C, &%)
Case 2 Case 3
Pulse .
(Single 1 kHz) (Dual 1 kHz)
Ist 0.040511 0.024676
2nd 0.056987 0.034966
3rd 0.055159 0.033119
4th 0.046466 0.034708
Average 0.049781 0.031867
B 7 Case 29} 39] HA o O SUE(%)
Case 2 Case 3
Pulse .
(Single 1 kHz) (Dual 1 kHz)
Ist 0.001688 0.002876
2nd 0.010059 0.007616
3rd -0.00088 0.001272
4th -0.00319 0.000164
Average 0.001921 0.002982

AOA 8 Single 1kHz

AOA 8 _Single_1kHz

——originalCl ——

a3 60 Al W G0 G 2TE (case 2)

AQA8 Dual 1kHz

AOA 8 Dual_1kHz

—og | &=

I 61 ARt W G, ¢ 1PE (case 3)
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A~ 9 % Y THES UERE ®ola, 19 61# 62+ Z+7Z} case 33 49
Alzrell W ¢ 9 ¢ a#EZolty. ol B HAVF RiREHSFE ouX] £ F
A= Mo Fol AR oAl Ae & F %\‘jr a8y ¢ AF case
3% 4 EF SWA HA o]F vA] Fo] Frteke Ale & 7 UL case 40
ME olF oA FolAl= BEEa €T F vk ol AV whHR | wet
cavity -2 7] zzlo] d2 Farnnt =y F/14& 7HAx wstekr) o
To® F4H} Case 4% case 39 H|&] £ A|F 9k A7 25 v ¢
A717F =il 27 "Fo® A negative lift 37 EHSE Fhaof osth
positive lift &R} M &A Ho] TA A7k gib] &S oF 0.04% Z7HA
713 F5-& 0.003% 4~ AlF T

A

AOA 8 Dual_2.5kHz AOA 8 Dual_2.5 kHz
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a3 62 Al e G0t G X (case 4)

H 8 Case 31} 49] ®A o C; Z3UE%)

Case 3 Case 4

Pulse

(Dual 1 kHz) (Dual 2.5 kHz)

Ist 0.024676 0.042666
2nd 0.034966 0.015995
3rd 0.033119 0.076735
4th 0.034708 0.084463
5th 0.035982 0.089705
6th 0.036994 0.087133
7th 0.086019
8th 0.084807
9th 0.082364
10th 0.079437
11th 0.074139
12th 0.06844
13th 0.063937
14th 0.060073
15th 0.056967
Average 0.033407 0.070192
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£ 9 Case 3i} 49] BA o () 5HE(%)

Case 3 Case 4

Pulse

(Dual 1 kHz) (Dual 2.5 kHz)

Ist 0.002876 -0.05483
2nd 0.007616 -0.02496
3rd 0.001272 0.020169
4th 0.000164 0.019261
5th -0.00026 0.015983
6th -0.00062 0.007752
7th 0.003542
8th 0.003341
9th 0.003739
10th 0.003375
11th 0.000375
12th -0.00198
13th -0.00396
14th -0.00552
15th -0.00626
Average 0.001841 -0.00133
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A Study on Flow Control by Multi—-Pulse
Plasma Sparkjet Actuator

Junhan Bae
Department of Mechanical and Aerospace Engineering

University of Ulsan, Korea

ABSTRACT

A study was conducted using multi-pulse plasma actuators for flow control under
high altitude conditions. A prior study was conducted to analyze the characteristics of
sparkjet actuators by changing discharge conditions and selected an actuator model with
an orifice length of 1 mm and electrode position of 2 mm.

Experiments have determined the minimum values of the capacities and quantities of
driveable transistors and capacitors when building multi-pulse circuits with selected
models and then stably increasing the actuator from normal pulses. A pulse of 10 was
injected simultaneously into each actuator and the driving frequency was set to 1 kHz.
Based on this, a multi-pulse plasma actuator model that can be applied in high-altitude
environments was produced and a study was conducted to see the possibility of
disturbance of the flow with a plasma actuator between supersonic flows using the
supersonic wind tunnel of Seoul National University. However, observing flow
disturbances in supersonic flow requires more than 40 actuators or higher than the
transistors and capaZicitors currently in use. Therefore, many trials and errors are
required to experimentally verify flow control in supersonic flows with currently
available resources. However, subsonic flows with relatively low dynamic pressure are
expected to produce visible flow control effects. At a flow velocity of 30 m/s, sparkjet
actuator was inserted at 0.1 ¢ point in NACAQ0012 airfoil to perform a computational
analysis using multip—pulses of 1 kHz and 25 kHz. In the case of 1 kHz lift was
increased due to the effect of continuing surface pressure, but the drag was also
confirmed to rise. For frequencies of 2.5 kHz, the negative lift effect prevailed, reducing

lift from 1 kHz per pulse and increasing drag.
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