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Currently, the PRAIRIE System is applied to the
propeller of the naval ship in operation to improve
the underwater acoustic stealth performance of

the naval ship. However, optimization research is
insufficient in terms of operability, such as controlling
the amount of air injection into the PRAIRIE System
and analyzing the contribution to underwater radiation
noise. Therefore, in this paper, an efficient PRAIRIE
system operation plan and additional research
directions for optimizing underwater radiation noise
were presented through analysis of the results of
underwater radiation noise measurement.

27|27 | 2AFAR|(PRAIRIE System),
ZHIAFAZ(Underwater Radiated Noise),
17 |(Propeller), &% (Cavitation),
S2442)(Cl5),

S &7 | 2AFEZ| (Masker Air System),
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ISSN: 2635-4926 https://doi.org/10.31818/JKNST.2023.03.6.1.54

‘ M) Check for updates ‘

A X O = L
S5t AHA Hs

= o Ol= = -
kM Z 2ot S7|EAA A
= (@)

24 28 9o AL

A Study on the Optimal Operation of the PRAIRIE System
for the Improvement of Underwater Acoustic Stealth
Performance

OlAT", MBS, OIHIS®, OIXHY’, ZUXIH°, Mo

HZRAABE B[S HTA ASTISHYATE
PHRRAAIZE BT |SUTA 7 [HHTY
HRDAAIZE ST |STA APAK
HRRAARIE BT ISAUTA WRHYATE
HRRAAIYE BT ISUTA I [BYSHYATY
SHZRAAIZE BT |SOTA 17| /24277

Sang Gu Lee", Jong Hyeok Seo?, Je Dong Lee®, Jae Young Lee*, Ji Hyung Kim®,
Hyun Kyoo Jung®

"Noise & Vibration Senior Researcher, Naval Technology Research Institute,
Naval Logistics Command

2Command, ROK Navy/Chief of Engineering Research Department, Naval
Technology Research Institute, Naval Logistics Command

®Director of Engineering Research Department, Naval Technology Research
Institute, Naval Logistics Command

“Balancing Researcher, Naval Technology Research Institute, Naval Logistics
Command

®Engine Performance Senior Researcher, Naval Technology Research Institute,
Naval Logistics Command

®Propeller/Reduction Gear Researcher, Naval Technology Research Institute,
Naval Logistics Command

LAE
2B ePAAA QL AR ABE AR AH TS
o] shuba 2429l 7] &4 o] W R 3 Hofol o}, 2 AR = ¢
RHE 5 RALS A4S AT A71S 48 R AL T HA
A 50 A7 A Fol o], F () 2AN 2] 22 AR & E
&A% 2 WAL o) 2T Y} 28 F HAFH Fol 7| A4
A ARE BHH 08 2884 91 hybrid 2444

54 © 2023 Korea Society for Naval Science & Technology


https://crossmark.crossref.org/dialog/?doi=10.31818/JKNST.2023.03.6.1.54&domain=http://journal.knst.kr/&uri_scheme=http:&cm_version=v1.5

Sang Gu Lee et al., A Study on the Optimal Operation of the PRAIRIE System for the Improvement of Underwater Acoustic ...

UFeRd ute} o] B w1l A4S, 19864 ARE
o B2 715 A5 slzel A AR7HA B
AGEE WAL A £FPALE F2E AT =
e asit

MIL-STD-740B
(1965)

Airborne Structureborne
Noise Noise
l |
MIL-STD-740-1 MIL-STD-740-2
(1986) (1986)

ROK Navy STD
(2004)

MIL-STD-740
(1986)

Fig. 1. % A7/21% 7|Z2|

AR ] A9, NEEHEY dEHQA 235
£ 919 271 2AMAE 48313 o, ol A
o] 7134 o] AAJsto] gAGH o AZEAE
2% 0 2 o} masker air system(MAS)¥} propeller
(FZ7]) oA FA =& cavitation noise(Z54S) B
A& 93t PRAIRIE (propeller air induced emission)
system (PAS) 0.2 WE 4= Qlt}. o] FolA] §h=t gt
PRAIRIE system%t Z|-& 0|}, @A 7}A] system @&
2 918 A= A Wo] FYEIA o} 1 AT o]
gt A7goltt. oo & Aol A= PASS] 5/} ot3] o
wE FPFLATAY FEPALS Y R[]
2 B2 pASY] 25 2T B4} HH 284S A
A BeFS ALkl

o 2

Spectrum level [dB, re1pPa]
/

i

% AL AR & S
AdF71 T2 HI)F 7‘]"3]—15 ,800 rpmgi F=35)
< ZE7F sYYUo|BER o] 4400 TE or-
2 79 oF 400 Hz 0|2} Faipol
G2, A7 Bl gEslols e
ﬂ A< (rpm) 7F w9 =AU A ™
710} AAAE 2t wf A S0}

Journal of the KNST

KNST

T H Y E = 1kHz 0]512] SF3 oA 7]
E2 54& 7Hth wiA 9 O 2 propeller?] -,
%%_/i\_%gl 03'5}0] =oug CIS(cav1tat10n inception
| o=} q]x]—x]—x—] &
OJ—C—’— | X]E} CIS 0] XLJ propeller £-3-2 oF
1.5 dB/kts - 2 dB/kts &0 & Z7}5}1}, CIS o] T of =
9F 3.5 dB/kts °|A}9] _/1\_% Z7}7} @AY st} Cavitation
2 AZHER FA =Y, T F37]7} uf$ ZHobA 1 kHz
ool i< v Qo] et RS vl Ack. Fu o

rlo
Jlm

o
o A5 AufFke £ 32 = Fig. 20] UER T
Distribution of Contribution to URN
Aux.|Mach. D/E
/ R/G
D/G /
Propeller
¥ (after|CIS)—|

Propeller
(before CIS)

Freq.[Hz]
Fig. 2. AS2E +FUAAS 70 Of

Cavitation 47 Z-20] wheh MFa2o 4] A}
% oo AT} obA 7] 2ol 1 1t
o] JFL vAE B4 A, T SEL A
25 dB o] 5 HAL S F7HE 7HA 271 & SHHH2].
gh&:o] wE propeller cavitation®] § &2 Fig. 30 Y
ehac

Spectrum level [dB, re 1 pPal
Ship speed [kts]

Frequency [Hz]

I
Q
w
UOII
ﬂ.IE

propeller cavitation £t 0f

2023; 6(1); pp. 54-61 55



KNST

HAE Y B, A LS FAE FHOE 7]
3] S 7|4 2% 7] (propulsion motor) &
%] AT} 5HA|RE Fig. 204 & 4= 91%°] 1 kHz
ot FFap o] A3 F A= 7S o, B
5 AH7F 482 AF 9 propeller?] 1 kHz
% o] 5] 7f Aol of#= A

-

S EAME o] &3t T AL EA A
£ol= MASE} PASTE Qlom, 2 A= ols F+
7HA] Al &' A 5Ho] masked system©|2} 5}t
Masked system2 &7 33 4359 A = 4
HE A7 s A"t B sl T7IHE
2 QI3 S AT A (oc) EYA| (acoustic imped-
ance mismatch) & ©|-&3l| &3 A} 452 G5t
MASE 7|39 9] v &3 AHAA=E ALt
propeller cavitation &3> PASE EA|5}1 it} &£
ol A= =t sitoll A A& 52l PASO] gk &5
g 9 AX] 5 LetE Rl £ 7] &sH A

7

lo
1o

LN

—_—

T
el

f

f

3.1 7] ¢

PAS9] Q9 B A2 propeller cavitation©f 23t A
o 27} Mot @ B4 Aolch. HASH propeller
blade S A (trailing edge) 9] &g FH 49 Z7]
Qf(vapor pressure, 2,340 Pa) E.r} © YolA QA o]
Sh7H | HA 7L 7S EHAY B4 71A S0 dEol B2
IO 7 HojFo] 37| 7|27t FAE T o] et 7|2
+ propeller blade®] A7} G ollA Blojutd Bh=
=& A 53 F o] 2 AT 2 ZH (cavitation noise)d}
o, 1 292 9177k AEeH3]. 28 propeller
blade EHH9] oA (leading edge)o| A 57171 W<
(PRAIRIE) | ™ cavitation 7] 3 Yj5of 2k7+9] Z7]7}
EAsto] 57 W 7|5 4A 5] FA] ZSFEE cav-
itationof 2Jgt 7} 432 A WAYSHA| A=th. &
Sl cavitation> 3~2] Robxl F7|F 0= Qg HA 9|
713t A4e| B & G/ToA A H 45375 propel-
ler2 B 7] Zof PRAIRIEE Y ZH(PRAIRIE air cooler)
AlA 718t @2 A5, A 2”9 T = Fig. 49}
Zo] ettt o] e} fARE Z7|EAMFA 2= A= o
(Royal Navy) 2] o} 1L E] (Agouti) A| AE]o] QITH4].

CLOSES ALARMS Masker
@65C @57°C air system
P
i i PRAIRIE
<< AT Proce. D< AIR COOLER

75— 28PSI <204°C—~>52°C

®a
Bé[]
®m
oun

BLEED AIR
COOLER
(starting air)

<204 °C!

Air Press.
250 - 75 PSI
(<496 °C)

7FAEHI(G/T) =710l 4] PRAIRIE air coolers &
o YZ4= 7= #4710] 0.D(oil distribution) box
2 Adstr] Mol 37|42 oF 75 PSIOA] 2F 28 PSI
2 7etoto] &4 propeller blade 2] 22 hole
2 v EBs]. 3= ol H 2852 PAS A~
+& WAYUES wostr] fisto] A A& 5
DOO Class9] PAS & A5 =& Fig. 5°] UEFW L.

Check Valve
>40PSI
e > Funnel top

PRAIRIE
AIR COOLER

<496 °C > 52°C

OO i

H
‘Air Press.
75 - (26 - 57) PSI

Open valve
(Prop. Rotat’g)

Air Press. CLOSES
250 »> 75 PSI @218°C
(< 496 °C)

ALARMS
@232C . BLEED
-t AIRCOOLER  frmmnnnns
(starting Air)

G/T

Fig. 5. DOO Class &7 |2AEX| X o

DOO Class9] PAS v ¥ X] = G/T — PRAIRIE air
cooler — 47|09 (R/G) & F7|5 o] F5A7IH, o]=
o= Sl gl 22 21 E P2t (bleed air cooler —
PRAIRIE air cooler) ¥ tf4 Afo|7} WHASIH, 2|&
As7loldo R AYEL B/ W2 2L fAT 2
Aoz ut=r] 94 3+ sw2] PRAIRIE air cooler
S d3st 2 Y7 a&doe ta 5T 74
o] Q1t}. 718 31 PRAIRIE air cooler?} R/G Alo] 9 pro-
peller 3]AA] 4 7|W5t= valverl AA| = o] Q.
o] propeller 3] TAYSH= FA(-) 22 QITE F

56 2023; 6(1); pp. 54-61 Journal of the KNST



Sang Gu Lee et al., A Study on the Optimal Operation of the PRAIRIE System for the Improvement of Underwater Acoustic ...

Z(FTS) WF HT ESE 5H 02 5f= safety

9] by-pass 719S 7FA| 3 9ol A, 3+ 93
AA| PAST} 2HE5HA] FH P G 27 71
S

o

4194 HE

PAS7} 55 ek
k7] SlefiA e A A AR Bestag, &
T5AT A (ADD) A HHT =7 AHETE A&
519101, o] & Figs. 6-8°] L EFHTH]].

=Fo] 2, Figs. 6-8°] UERH A3} Zo] PASE
Z-5eol et A g5 AFeE0] S5 54
= H et} 53] Fig. 79 UEFd CIS +3 kts®] 2 kHz 9]
& Fo 1S Blwshd ol ¥ Fig. 7914 =
PASQ] 9J3Fo] A1, FH&ro] Z7}5}= Fig. 8- PAS off
Z A9 A2L0] = AL 92 9t} ESE PAS T
FARGOl ket &It TS A FEut B o] ¥

o X w, ol F7|BARF 70 %S 23T FL A3}
Y Aol T7FoteE AL AT 5= Utk oA T
== PAS off
== PAS_70%

=== PAS_100%

o~

dB [ref. 1 pPa/Hz @ 1 m]

--- Spectral slope: -5 dB/Oct.
--- Spectral slope: -3 dB/Oct.

Frequency [Hz]

Fig. 6. &4 SZHIAAS 2Z(CIS kts)

Unknown PAS off
E noise P.air &tEAS == PAS_70%
é === PAS_100%
N
I
S
Il <
o o
5 N
-
“-. ~.
Bl N ™™
m il .
° —-—- Spectral slope: -5 dB/Oct. S
--= Spectral slope: -3 dB/Oct. TYsEd

Frequency [Hz]

Fig. 7. &9 39042 45 (CIS + 3 kts)

Journal of the KNST

KNST

== PAS off
== PAS_70%
=== PAS_100%

~
~
.

dB [ref. 1 yPa/Hz @ 1 m]

—-—- Spectral slope: -3 dB/Oct. ‘

Frequency [Hz]

Fig. 8. &2 SZHAA2 42 (CIS + 5 kts)

FARAF 270 G FFLANLS
5b7] Sistol 2 kitz ol Fuks eie]
A5to] Fig. 99 UEFHTE. PAS off 24
+ 3 kts7HA] 9F 3.3 dB/kts 59 2335717 4
o} + 5 ktso| &= 9F 3.4 dB/kts =0 2 JALSHA|
7}5}H, o] propellerof| A cavitation &4y A]9] &
ARl £23F7F i oF 3.5 dB/kts@} H|-¢- FAFRE 4
=2 Ho|H, 3+&9] F7to] e} cavitation?] A HjS
oot BFTRH AZHSEE e ot BE E5t
g9,

i
fifo
[t oo

(oo it T oA i

< Cavitation X|8f It —— (IS

—— CIS+3kts
t —a— CIS+5kis

9F 3.4 dB/kts 7}

dB [ref. 1 yPa/Hz @ 1 m]

///
3.3 dB/kts B2+

Frequency [Hz]

Fig. 9. PAS—OffA| £ZHIAAS H5}
2 100 %2 ZH5A]
Al 27 < Figs. 10-119] L}

HEZX +3 ktsW]-X] = 0.4dB

- 1.0 dB =29 717} EOM AR Aol FIHE A
574 A= QIA|sfof A B} = o F

2023; 6(1); pp. 54-61 57



. SEAIHE, CIS + 3 kts O] 5Pl A F-ARSE A =<=0] &
ThHe 22 PASOIA W&EHE= 57
| AA propeller®] A3 H Tt} =0FA masking®
540l 2 Ao g A} 12U CIS + 3 kts
+5kts F29F2.4dB - 3.1dB7} 715} oY,
% S7HA FAF A A 9 cavitationo] 27t
&2l °F 6.8 dBETH= W2 F & Helrh
avitation speedOf|A] $+<& S7to] wE A
271 4291 1.5 dB/kts - 2 dB/kts@} F-A}
A] PAS7} cavitationS QA ATt TASH
2} A, PAS7} A5-5} A =¥ cavitation©] 9]
£ =7} gi€lQl 3.5 dB/ktsE U= non-cavitation
o A 9] propeller 2237} 52 9F 1.5 dB/kts
-2 dB/kts9] fiH-S 7}A Tkl & 4= QITh PAS 100 %
BALZAY ) CI1S @ CIS + 5 kts HJH] CIS + 3 kts2]
A3 280 §5 A5 AMEE B BTN
of %7kl 71915t el 7hs ol QB 2hH e
AEZFE Q35

¢]
E3
il
)
o
ot
P

o

(]

a =
oN ?

ol
N, R

£

O BN g do oz &
N

no

=]
[¢]

N

= dlo

S

2 rlr do

fr ro

ox

i3
a

of oty Sk
P 30

18

== CIS

'E === C|S + 3 kts
- == C|S+5 kts
®
N °t3.1dB &7t
S~
©
o
=
-
o
<
o /
s °k0.4dB &7t
Frequency [Hz]
Fig. 10. PAS-70 %A| £5HUALAS &5}
Unknown = CIS
noise === C|S + 3 kts

=== CIS+5kts

°k2.4dB &7t

dB [ref. 1 pPa/Hz @ 1 m]

2k1.0dB &7t

Frequency [Hz]

Fig. 11. PAS-100 %A| S HAIAS HS}

SIS WS EE 7 BA 5] 919 PAS
off tiu] 71 EAL 2710 &t T4 o] 2 H|w s}
©f Fig. 12 - Fig. 14°] YEFHT}. CISOI A= PAS A-5A]

L A Zn: g g o] AL w5 27151t CIS + 3 ktse
AT G2 PAS HAF 2 MR F Aol glon,
At g Fofl A= 100 %A T A F7H7F AE
Hr}. CIS + 5 ktsi= PAS EAA] L0k tf ol A 4
50| FASH, Ay oA = o T4 243
5 U5 100 % wAFO AT AFo] F7HE T

T 9] 285717 AX B, BA} 100 %0]A
A

20

=== PAS off
15 [| === PAS_70%
=== PAS_100%

10

Difference level [dB]
(8]

2k10dB &7t

Frequency [Hz]
Fig. 12. PAS ZtZA| £=ZHAAS B3}H(CIS kts)

20

Unknown === PAS off
noise = PAS_70%
=a== PAS_100%

15

10 =117 P. Air
SEDN

Difference level [dB]
(8]

Frequency [Hz]
Fig. 13. PAS ZtZA| £=ZHAAS BI3}H(CIS + 3 kts)

20

=== PAS off
15 === PAS_70%
=== PAS_100%

10

Difference level [dB]
(5]

B>
oo

Frequency [Hz]
Fig. 14. PAS ZtSA| $ZHUAIAS H5}H(CIS + 5 kts)

o2t A3 A 2I5Hd, PAS BAE ATk 9
ool Zt7F = IXIh ol= PASE A}
735 ARt ] PAS AFA| 42 (self noise)

o] 11
£k T ool A g e, R Akl we} At o

nh

18 N

58 2023; 6(1); pp. 54-61 Journal of the KNST



Sang Gu Lee et al., A Study on the Optimal Operation of the PRAIRIE System for the Improvement of Underwater Acoustic ... |[[{IBY)

1_
AS Z50] tiSt self noise tHH] propeller 4-2-0]
20 h&of A= cavitation TAY-GFF AFQlo] PAS
self noise®]| masking®| o] $§H&0] F71o| e I Fubp
o] Ag2 A9 4T £EE FAIR 1Y,
propeller 43-0] PAS self noise 2T} 52 T&oA =
non-cavitation £79] & A SF7 =59 EA
< 7}RITh CIS + 5 kts7FA]| = PAS 70 %2} 100 %9] &
S22 Hol7} S AR 50|, oA 2 B4

PAS FF/Jol th gt sl e-& Fig. 15°] YrebWiTt.

o

PAS On = Off
(URN test)

1.5-2 EdB/kts]

=== Non-Cavitation
e PAS_Off
=== PAS_On

dB [ref. 1 yPa/Hz @ 1 m]

Leakage air noise
(URN test)

\m———————

2y

Ship spee\&,[kts]
Fig. 15. 34 PAS 2aHA0] T3t THEd

53 284 FHol "asit}. Ayl utaka PAS
70 % % 100 %9] 27H4] HLE (mode) 2 &% B4

T Sl

5. A HRb Ak

FHY $FSF 294 A FHS BHoz A4
e B/ RAFA Y 284S HAB] S
5 s slolo} sl 7|40 7449 A7t WA G
71%0] glow, B9 A4 B F L EHACNHE &
249 el E3t e 79

TEAQ B RAEA] 28 A= AP A
Fxlo] dasint

A WA= 48 pas 54 FHoln. 3 TALS
AT 27 2 4Z ST B PAS 2-8A] Ft
= 5740l mpepslofof Attt 283 9] ¢, Ax ¥
&8 ol AR FFTPALE AF AT 9leH,

Journal of the KNST

41 o
oo b @‘:
[ i

ox,

o

i

1p

e

4
ol

oo
oN
o
=
£
o U?,li
1B
e
g
>
wn
Mo
o
o
e
)
=)
ot
)
ol

1o pE oft

pitch A 122 Zatsjof gt}
15.4] 3712 A0 2 propeller
overside noise) E4 F4Jo] " 95}
U g1 A4 H]) E overside noise Al @
o 4 8313 9oL}, PAS THE 2}
ropellero A WA= overside noise A|HP2
Sh4) Skt whebAl, PASTH 23 ARA G ] ]2
2 W] AN PAS BE 2543
PEPEREE L FEPE ey

yo
s

g

>

wn

N

f

B~ b
oo oo

o

e
it
X
oo

b
o
o

e
iz
2o
o
fru

T
A

el
Jut

e

rQox pob ol Ay ot rlo L 1o
o2 '
Ol

O < )
o I ox

= kI

R

rlo o
=
i
2

Hr x
(R
il
ox,
filo
tot
s
ot
i
30
filo
Y, B
S

52 70 A+

d59 HHSE ol =3
o, A HAE = PAS v
I A5 FF 8 ddo] Qs 7|E FHL &%
ARG AHA] PASO| 5L 9] 37171 EuiE
A= 7H8 S A E&oHAE, FH S 28otHA T8

o&2 T10 R

H o

S7t= ) o
(fresh water maker)& o]-83tt}H HE 9
H7 glo] TN =

T2, Fig. 169 Wb vl Zho] 2 2 thA| o A
-84 71 A propeller 37] EZ holeZt f-AFSE 9 9

4 7 2elE 8ol Zolth,

Fig. 16. 71ZA| propeller2] PAS ZiAt O

2023, 6(1); pp. 54-61 59



KNST

Buffer disk

A <
(stopper C"‘*)

) o= - &
P (|

, Disk hole l !

Piston

Ny I

AN
\1 [
Valve%—?
(B HZEEH

Fig. 17. Reverse—check valve i 0f

T HA = PAS Wl B A5 safety HA| 3 W H (reverse-
check valve) 9] 7igro]t}. Fig. 150 LeFd HEQ} ZHo]
PAS F71HEZ 918 R/G-propeller 7t vjH W S
o] ©lgt &4 WA 919 propeller 51A 4]
etz safery WH 7L gleh. T 27 B0l pas 2
= o Ug]r Ab.]—gj\o] o] HH]:]E E_gH OUHE]:Q 3'_7]_1:_
propelleri Hl= 5]01 ;q/\l:la o]x—] ol-_-_7]]-x] /\Zl:ﬂ-
ta 570l 719151l Ut Safety ' EH S A = 2}
il 37149 HiE W Sol TSk, vjae]
o124 B), B H% YR Az R, B
propeller hub t}2-0] 715 Ao 50| 4fo]
AT % ek ol 2ie 371 W& T B £ L) =
7HA] BAE ol 2ot7] Yoto] safety WHEE reverse-
check HE Fej2 A 83 4= 9loH, /g == Fig. 17
of persiet.

Reverse-check ¥l H = propeller 3] &Zof w2t
Spgats T Sl o) W A fRE Y,

2900] e A JHOIAL Wr A} Ao ¥ A 9
W4 o ge] S WA AME ], T U e

m

b

a=3
‘6‘]—7:]0

rp e
n[o 4o ©

A= ol-_,__,] A o %
17, 71 42 o] 9A reverse-check ®EH 9] A
= = Aoz dAEofof gt
O}z]uto 2 pAS &84 27| 0]9]o] EA A& 7
AJof] T3t o]t} Cavitation propeller 3] A A] gt
Aok sidE A5tz A3l 715k AAH E-E RotA
A BEASFE R propeller S 715 QA A HET} o] &

S Valve &7
(B AZEEH

Ty
Valve &7
(HH & HATH

it
GAE Lol &

oo
og‘l_"
[~
n@
[~
%,
o
ook
o
]o

O.?“.‘:
oZ:
=
19 o
ch
=k
]I,loll
Ol
Sk

(

919}
o]

Mo J
o
Hu)
-,
au)
-,
rir

pr opeller cav-

Hask3l7] 99

rir oot

ofN Mz Bx
m.th UIO
i oop

Fll‘ OI_._] mlo
N

N
N
>,
N

7] 2ol ot
ol & 7oA = &d
FE4S EA5 PASOﬂ
oFoitt. E3H PAS &
F7H A Al =

ﬂ%>
ofy
ok
>
P~
jo
i)

ol :?gﬂ NE

Il?l',

i
fijrt
d0 i

N
2L e TSk

ok 9 ox do

i H1
9 =

.l

Mo og x>
oo 10 o 8

Hr
ol
Sl

>

o R
2 ofN
L oo

>~ rlr
el g
el l>
N
o
ot
2}
-
i<}
e
0 (
I
i
k1
N
g >
38,
o)
by 4y
|
A

In g,
-

y fr
N

%
i;:_:

B>

2,
ol
o,
=2
A1
o
ot
my dlo
i)
mlm
rL
,
i
(2 r
n°l'

tl’_l-

H oo &k
ot
_:‘:, Q.
H
o
filo
S
)
N

LURC)
rr
Bl
_\E
ﬂ\L
)
o
o
)

=2
S~

4
o
<t
o
i

£
==
A
ox
e
e o
4%,
N
( Ob
ot
o,
2o,

Mo ML of

ot EllO
ot
i
re
o 2
rlr
o
N
Sid
2

2 4 B 22
)

=)
H
i
et
P
o,
Ix)

60 2023; 6(1); pp. 54-61 Journal of the KNST



Sang Gu Lee et al., A Study on the Optimal Operation of the PRAIRIE System for the Improvement of Underwater Acoustic ...

I
zl:!-j-'{!: i
[1] O|5/%, 2YM, 53|, “SEAYA M5 SAS 25t PRAIRIE

7| AR AF,” Journal of the KIMST, Vol. 23, No. 6, pp.
602-608, 2020.

[2] ola7, A, TEE, M4, HAH, “SEUAAS 2HO)
SZTIN A0 et D&, ST |2 MI0|LE F=AHSHE S, 2012.

[3] Underwater Ship Husbandry Manuals, Chapter 3,
Propellers, 2005.

[4] Prairie / Masker, FAS, Military Analysis Network,
man.fas.org

[5] Prairie ans Masked Air Flow Rates, DDG 51 Class Advisory
NR 04-94.

Journal of the KNST

2023; 6(1); pp. 54-61

KNST

61



	수중음향 스텔스 성능 향상을 위한 공기분사장치 최적 운용 방안 연구
	Abstract
	1. 서론
	2. 수중방사소음 특성
	3. PRAIRIE system 특성
	4. 수중방사소음 분석
	5. 발전 방안 제안
	6. 결론
	참고문헌


