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Influence of High Pressure Water Jet Nozzles on Cleaning Action

Motohiro Yokota®', Tatsuhiko Tanaka™?, Takayuki Hirano*®

Kazuya Komatsu™

Z and Tomoaki Kirihata™?

In order to clarify the practical cleaning action on a working surface resulting from impinging water jets
for wash jet nozzles, by means of a pressure sensitive film technique and an image processing method, we
measured distributions of impact pressures on flat plates against the impinging jets induced by a solid jet
nozzle and a flat one for several standoff distances and impinging angles. Next, we removed organisms
attached to marine floats, PVC plates, and steel pipes using these nozzles with several impinging angles.
Results indicated that an impinging angle of about 60° facilitated efficient cleaning of the attached marine
organisms. Characteristics of those distributions differed greatly for the solid jet nozzle and the flat one,
furthermore, impact pressure for the solid jet nozzle was larger than for the flat one.
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Fig. 1 . Scheme of the experimental setup.
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Fig. 2 . Test nozzles.
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Fig. 3. Aspects of the high-pressure water jets in air
(P. = 15 MPa).
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Fig. 4. Comparison of the distributions between the
brightness levels (i. e. impact pressures and the
eroded surface roughness).
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Fig. 5. Impact pressure Pw with normalized standoff dis-
tance x/d.
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Fig. 6 . Impact pressure patterns.
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Fig. 7. Change of normalized impact pressure width L/d
with x/d.
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Fig. 8 . Three-dimensional distributions of impact press-
ures with jet impingment angle e and 2/d for a
solid jet nozzle (P.=15MPa).

1260/100CTH B Z L b, FEIIEA D AATITIT35 deg?DE
WEELTWAI LIRS, Tibb, HREREOEL
IZIEEEERE R L T 5,

DE, WREEAEOZBIIOWTRTAS, Fig. 8
I2id, BE AVoBEIBT, AFENLEAS Y FE T
BEEE x/d = 60, 200, 300128 AHERENSHDOIZRTT

FREBEA OBRHEAE « |IO2WTRT, £, B

REHCEEICEETAHE (a=0deg) KKDOWTHRT
Hb, HE2E—7 LN EEHOEE (BIZIE, x/d= 60,

200), BB OHAMBRECTEFOBRENY v 7 EICEEO S

BRT LML, B2 -7 A S (FIRIE, x/d = 300)

ENLVBIIEWGHE 25, DEIL, aPERLTHIE
EOEHEENGA e RCTHD, B2 -7 L REHICS
Wi, epRELEDIZa= 0degDV ¥ TIRGATIIA
NERTABITL T, 2 ¥—2 X ) EEHE T a8
EMLCLRVESFEELL WY, TEFOLWSHE
hhe B, WFNORS Y FA 7HEEICBVWTH, HE
JEJ1id @ = 15~45 deg CRAENFETH L) TH 2,
—7, Fig. 9 IIEFE / A 0Baizs T, AERHRA
¥y P47 x/d = 17, 50, 100128 A ERIESIHH
DZRTFERETE 42 OMEFTHRAE  IIDOVTRT, I
LY, eBIP/dDBEME B IHEEENIELKETL
T,

3.2 BEWR, FEARUEENEOD®LS

TPRMI, YW (—BA500 mm D IEFETEE10
mm), R GMESS0 mm, X850 mm) B L UHWHEMAN
(100 mm, BE2500mm) MELIZT7IVR, 4
SHFRATA, HHE, AT4 Lk EORFEDOBRIN
LCEMRBREZT 7 (Fig. 108M), TNHIXHEIC24E
67 ARERELTVWAbDTH D, HHEH TREHTIZIE
EROLTFTFATAPAEL T, —H, BER LI
W7 VYR EEL TV D, BFREIH 15 MPal BT 5
ZERHP TORERAOBER, ROZEPVELMI R o7,

1) LAY FEAHA, 7VVRENEL CBRET B,
A CEEE S (BEREEAE «=0deg) T5LD,
WA o = 60 degBBETHEET L, HEEHLD D
BEMREGE & L CRIE L2 DS R,

(2) WEWB L OVRRERER L ICHE L THE T AR
DLFHFATA (KES30~90 mm) FEB XU
SEENCAET A 7 VAR (EE10~20 mm) FOFEEITE,
BETICEENOREVES / AV LT,

x/d =17 50 100

Fig. 9. Three-dimensional distributions of impact press-
ures with jet impingment angle « and x/d for a
flat jet nozzle (P.= 15MPa).



214 - H - PR - /MR - AR

Before cleaning

cleaning

After

Using solid jet nozzle

Using flat jet nozzle

Fig.10. Cleaning of marine organisms attached to a steel pipe and a PVC plate (P.= 15MPa).
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