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Effect of different liquid jets on impact pressure of high-speed liquid jet in water
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Abstract

This research is to study the effect of the impact pressure of high speed liquid jets in water at
various stand-off distances from the nozzle exit. The high-speed liquid jets were generated by the impact
of a projectile, which know as impact driven method, launched by horizontal single stage gas gun
(HSSGG). The types of jets used in the experiment are water, diesel, kerosene and gasoline. The impact
pressures of the jets were measured by the PVDF pressure sensor. This study is to measure the impact
pressure of the jets at various stands-off distances from the nozzle exit. From the measurement, the
impact pressure of all jets decreased when the stand-off distance increased but the pressures at 1 cm
stand-off distance are lower than that of 2 cm stand-off distance because the jets need further distance to

accelerate itself to the maximum speed. The impact pressure of a water jet is the highest, being 361 MPa
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at a stand-off distance of 2 cm. The significantly physical properties are density, surface tension and

sound speed. Moreover, it was found that the impact pressures of water vapor bubble and jets took place

all experiments. The impact pressures of water vapor bubble are higher than that of jet at all stand-off

distance.

Keywords: Impact pressure, High speed liquid jet, Impact driven method, PVDF
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P = (17,975V — 2614. 4) x (6.894757 x 10°) (1)
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drag) fAﬁaLﬂqu@mmﬂﬂﬁmam"wﬁd pnciuiiszes
1 cm azdldndiniifiszes 2 om Lﬁaoﬁnﬂﬁwama
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22328 2 cm WI9INNHIAA

..

(d).z.= 133 Us

waem

(b)t=67 us

()t =;oo Ms  (g)t=233 us (h)l‘=-267 s

(e) t=167 us

3UN 5 MInzuNNIaIsINILAzWIBMALLYA
I0ANNAW PVDF nuilaiawidanszes 20 mm 1

NWIBVaY A. Matthujak Lazake [15]
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YDIWAD luana AU Ep # 20° aNuTan (KJIKg) 7 25°
(g/mol) i 20° i 20° (N/m) # 40° (ms)

(Kg/m’) (cSt) Wig°c)

i 18 998 1.003 0.0728 4.19 2,257 (at 100° C) 1483
WnaudLs 198 840 1.8 - 4.0 0.0244 1.97 267.49 (at 170°C) 1350
iaiufna 170 810 15-25 0.0235 2.02 314.01(at117.8°C) 1324
ihsuuRaloau 32 750 16 0.0220 23 896  (at 90°C) 1250
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E 100}
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o . . . . .
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WUI
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LEAII1 AITNAUNTEUNNYDIRIWINTIE
ANMNFUWBENLFUNNT water hammer D9l
Wunisdaluiifaiy udognslsfiany aunis
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WAIWIRNNIT water hammer LANLANIWAIANBA
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4.0 T T T T T

35F
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Impact Pressure (MPa)

=-——g—  Bubble impact pressure

=——@===Jet impact pressure

1.0 L L L L L
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Stand-off Distance (cm)

gﬂﬁ 7 mmﬁumumﬂmaaﬁwjaﬁﬁ'u water

vapor bubble N1¥28Z64

Eﬂﬁ? LLammm@”umszﬂmaaéi’wjaf:’]ﬁ'u
water vapor bubble ﬁi:ﬂ:@i’ms] WU AU
NILUNNALAAN water vapor bubble Jf131NNI1
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