The Japan Soci ety of Mechani cal Engineers

1798

AR £ 304 (B ) ‘ %2 No. 04-0920
71 % 707 S (2005-7) /

/ X)VEEED b DRAESHC & 2 BERERNERESIL*

OAN Y &R F OB O O E BT
AR EY EE ®E M MRS BRY

Noise Reduction of a Supersonic Jet Using Gas Injection
from a Nozzle Wall

Mikiya ARAKI*®, Kosuke KUWABARA, Masaaki ARAI,
Tsuneaki ISHIMA, Seiichi SHIGA and Tomio OBOKATA

** Department of Mechanical Engineering, Gunma University,
1-5-1 Tenjin-cho, Kiryu-shi, Gunma, 376-8515 Japan

Effects of gas injection from a nozzle wall on screech reduction of a supersonic under expanded
jet are investigated experimentally. From a converging round nozzle, air is injected into the
atmosphere (Main jet) at a pressure ratio of 2.25 (M=1.14). The exit diameter of the main jet
nozzle is 8.0 mm. From small nozzles mounted in the main jet nozzle wall, air is injected in the
normal direction to the main jet (Secondary jet). The exit diameter of the secondary nozzles is 1.0

"mm. The number of the secondary nozzles is selected to be 2 or 4, and the mass flow rate of each
secondary jet is set at 2.09% or 4.0% of the main jet. With the secondary jets, the screech SPL is
reduced by 23 dB at the maximum, and the frequency profile of the broadband noise is also influenced.
And with the secondary jets, the total pressure of the main jet is slightly decreased with the increase
in the total mass flow rate of the secondary jets. Consequently, it is shown that the gas injection
method is effective in screech reduction with a small loss in the total pressure.
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Fig, 1 (a) Schematic of the experimental setup and (b) the
detail of the secondary jet nozzle arrangement.
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Table 1 Main jet conditions.

Pressure ratio 225
Jet Mach number 114
Screech mode Toroidal

Table 2 Secondary jet conditions.

Mass flow rate of
each secondary jet
WI/O secondary jet 0.0 % of the main jet
2 secondary jets 20% 40%
4 secondary jets 20% 40%
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(a) W/O secondary jet

(b) 2 secondary jets, mass flow rate =2.0 %, 0 =0deg

(¢) 2 secondary jets, mass flow rate=2.0 %, 6 =90 deg
Fig, 2 Typical schieren
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(c) 2 secondary jets, mass flow rate=2.0 %, O =90 deg
Fig. 3 SPL as a function of the frequency.
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