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Effect of different liquid jets on impact pressure of high-speed liquid jet in water
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V\iaﬁwmiﬂimmﬂ (Impact driven method) ’Lu‘g@mamﬁﬁmdﬂ Horizontal single-stage gas gun
(HSSGG) Tasmsnaaasiiazlfusinairsnua 4 whalunisndadng laun W fnaudina dausalain
EaTTat, fﬁamﬁ@ﬂ’nm”unizumnmaaﬁwg'aﬁ%mﬂazlfq@fmmmﬁuﬁﬂizﬂam‘hmﬁsﬂm&ﬁﬂw%n
8w (Piezoelectric polyvinylideni fluoride film, PVDF) I@]uﬁ’mﬁ’?@ﬂ’nm"'umzl,mnmaaﬁwjaﬁiwzma6]
INMIMAaINUI Laszaenniveswadany PVDF wnduanudunszunnazdenanasoniiufiszos 1 cm
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qzdlendni 2 em Lﬁadﬂ’mﬁﬂwd‘mLﬂuﬁadl‘ﬁi:U:‘Yl’]dluﬂ’]iﬁdﬂ?’mL%ﬁLﬁﬂ1ﬁLﬁ@ﬂ’]’]&lL%’Jij‘lﬁlq@ luiiide
J28z 2 cm LLazwudﬁmmﬁum:Lmﬂmadéwjom{ﬂﬁmgaﬁqﬂ Tapfidrindy 361 MPa flszps 2 cm 99
qmamﬁ’ﬁmamymwmamaammﬁﬁwa@iamm@”umumnﬁa AMURMILIY AINFAIAD WaEANNLTILFES
LLazﬁnmwzmamnﬁ’sﬁ@wud%ﬁ@mm@”unmmnmaa water vapor bubble uazfIWINNMINAsaY lay

ANNARNIZLNNVEY bubble a]:ﬁmgaﬂhmm@”unmmﬂmadé‘iwja

ANAan: m'lmvumzl,mn, ﬁ’lw;\‘lﬂ’a’mﬁ’sgd, Impact driven method, PVDF

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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nITuaRdad (Rain impact) atadasdud
'ﬁu@”aﬂmwL%ﬁ;gd’lunmﬁciummﬂumﬁﬁ'ﬂ
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F.P.Bowden waz J.H.Brunton [6] laAaduinaiia
mswﬁméwﬁammﬁagﬂ@:Jmsﬂi:l,mnmaans:qu
ANNLTIF S9138n1 Impact driven method lag
mmsnwﬁmﬁwﬁammL%’Jgaq@whﬁ'u 1,200 m/s
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ndarenaia mm@”umzl,mﬂmaaéiwjaﬁwﬁ
ANUI52 270 mis axdenuenilndifoani uazas
BuaaadNINiszez 40 mm e ndaiewaia
WONINNAEINUMTE IR B TLATUUULEY PMMA
anane

gonnlud w.a. 2552 :;@ﬁi'i’ﬂ AN uazAUE
18] ledneuazdsuiisumIIanInNunIzuNna 8
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mmﬁwmmL%’sgaﬁiz@”ummﬁ’smﬁal,ﬁm e

HAASIWIGIEINATA Impact driven  method 7
ANML57 1,240 — 2,290 m/s lagdAnENEnswazad
waaa 3 LUy %au@iaumm:ﬁgwmﬂu 30°, 60°
LAZUUUNTINIEUEN UazilawIa3nida 0.7 mm
IﬂUﬁwmﬁﬂmﬁm‘"umnmﬂmam"wjdmmﬁaqd
289%168 PVDF film 91nn1snaaesnuin vade i
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driven method 1%‘1;@‘1’1@&80 Horizontal Single
Stage Gas Gun (HSSGG) Fswfiavasdvsils
Anwnfie 1 GLme TnIUANe INTwUwER uas
LOANATOR HANINNHEIFNINBNTNAVBITLHENS
TERINRIAANU PVDF @annuaunIzunnanaie
IINNI1IATIITANINGUNIZUNN WU L8
5EN9VBINIRANY PVDF  1ANG1AMNAL
ﬂiszmmzﬁma@mLLazmmﬁuﬂisznmaoﬁ'wjo
ﬁw:ﬁmqaﬁq@ Tagfidwriny 720 MPa fiszes 1
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nnsaalaseainsldnzia (Cutting  underwater
structures) Wa=n13L312b@nezia (Driling
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MPa Lazda31N1I MAa 22 /min IINNNTENEATNWEN
vjm”asma”aathUmwmmL%qdi’wﬁ'umﬂﬁﬂms
N8NTWULLLY Shadowgraph  WUNTILAA bubble
sou 9 Swsludnuundsiiuiuniiiia cavitation
uanmnﬁﬂ'@ﬁnmmimzmejaaﬁwjamwm%agja
UUAIIEG NBANHIA N B AN T DA BUAZTN
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shock wave NeUszunos 22.7 MPa Waswuny
§UAUBI water vapor bubble fvinlwiAa shock
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gonlud w.a. 2553  TuLaT LnBNATAINT
WazAMe [13] lEANBINIIIALTIAUNITZULNNVBIAN
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Tunsénwnit mMandadinianuiigeazly
INA%A Impact driven method [6,7] Tasinafiaiiaz
ﬁam:qumwﬁ?qa (High-speed projectile) 'y
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stage gas gun (HSSGG) @”\‘lgﬂﬁ 1 &efl
fudsznaunanae DUAUAITAIINAUEY (High
pressure reservoir) ﬁadans:qummﬁaqd (Lunch
tube) NaT2UN8ANAT (Pressure relief section)
WoInaxau (Test chamber) I@ﬂﬂ”dl,ﬁummﬁuggq
aliiduiigudnaniniole 762 cm 81121 cm
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ITUNUANNALAINENL 15 cm QNBBNLULA
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wadlAnneluRainasay ﬂs:qum‘ﬁﬁmwm
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¥ ] 6 a
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NWIALYINNL 1.25 g m”agﬁﬁ 2a %a“‘gcﬂmaaa
(HGGSS)  auNINFIIANULIIVDINTEFDE]
321319 50 19 350 m/s  IUUARZAMNAUTLAL
(Driving pressure) §24184W13A9zaEANNINYID
FNBUITIART IR AN EaNNNIRENd o U WA
@Tagﬂﬁ' 2b lasnszguazdanuiilszunm 220
m/s gﬂi‘*ﬁ‘lumsmaamﬁ%m LRZANLIITBY
NRFUILNAIINANNAUTLVEIINA 5 bar ﬁayj’
n’mluﬁ'uﬁuﬁ”’mﬂ'nsm”uga (High  pressure

reservoir)
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reservoir
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==
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U7 2 (a) NIEgUANLTIFI (Projectile) Uaz
(b) Eﬂmwaaﬁ’sﬁ@ (Nozzle geometry)
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3 NIINANNARVDIAINY

ﬁiwjammﬁ’sgaﬁgnwﬁwim HSSGG aziin
f1WILUY Impulsive jet I@ﬂﬂ“’uﬁﬁﬁwﬂamumnm
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ﬁ@hgﬂunmé"uﬁzu Faanuandifaduduainy
auuuulaurda (Dynamic pressure) w3aaNaM
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Piezoelectric polyvinylideni fluoride film (PVDF)
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tuiinlaveosdlaalal Fedygrmildazidu
wssanlann (Votage) annsinsinundiurmlu
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FWNTUNNEILAAIN water vapor bubble AiLAa
uimlagsauvasdinednean lasmuaziduaas
wqﬁﬂiim"’aﬂmﬂﬁgﬂa%mavﬁamuﬁmuﬁﬂu
UNANNIEI A, Matthujak  Uazame [15] 69164
mm@Tum:LmnﬁLﬁﬂﬁmngﬂﬁuﬁnvlﬂ@:Jaaa
%Iazﬂﬂﬂfﬂ:ﬁﬁzammm”uni:LmnﬁLﬁﬂmna"wjau,a:
LAN3N water vapor bubble @yaLLamsLu;sﬂﬁ 4 ﬁfia
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NWIBVB A. Matthujak Lazatke [15]
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Fiavad ihwin anu anunila  anudfn g PREE L INTAR] ANULTIRE
YBINAAD luana R @ # 20° anuTan (KJ/Kg) 7 25°
(g/mol) # 20° i 20° (N/m) 7 40° (m/s)
(Kg/m’) (cSt) (Jig°c)
1{’1 18 998 1.003 0.0728 4.19 2,257 (at '1000 C) 1483
s 198 840 1.8~ 4.0 0.0244 1.97 267.49 (at 170°C) 1350
e 170 810 15-25 0.0235 2.02 314.01(at117.8°C) 1324
ihauufalaiu 32 750 1.6 0.0220 23 896  (at 90°C) 1250
AaA ¥ v A& ° v A
nyzunnlunvildaluinle Fee1adududasinng
400 WAWIFNNNT water hammer tANLANUANIAN B
= \\ater Jet .
350 F ——@— Diesel Jet @]avl’l]
7 Gasoline Jet
© 300F I Kerosene Jet |3
o
s
~ 250 F
o 4.0
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? 200
8
b 150 F 85t
g @ 5
E 100 £ % 30F
A [0
e v % 25F
0 : : : \ \ &
0 1 2 3 4 5 6 5
Stand-off Distance (cm) é 2ot
a A A A o o o - sk —e&— Bubble impact pressure
U 6 BnwavesrhavasdinwidendIua S e st rpact rocere
NITUNNNIZLLANN 6 10 : : : : :
0 1 2 3 4 5 6

Lﬁaﬁmitmﬁmi“ﬂ“vhumnﬁaﬁﬂ WUIN
mm@unmmnmaamwamummmmaammﬂa
Wudies B1anfie uaz uwuLLﬂaImau
ANy laufawvinny 361, 307, 278 uaz 247
MPa 5282 2 cm WAzIINMINTNA UL
NINEAT N DIV aIRalwAsR 1 Wudn
Qma‘fﬂwmwawadmmﬁﬁwa@iamm@”um:l,mﬂ
A9 AURWILIL ANEIRILAzAS DS D9
IANURDAARDINUFNNIT water hammer NI
luama (P = pov, e P Aamnueunizunn
(Pa) 0 @8 ANURWIUIH (kg/m’) C A AT
\§e4 (m/s) and V, @a @NMTIVIRINI (M/s)) Wi
LEAIIT AITNAUNTEUNNDBISIWINTIA
ANMNRNAWSALRNNNT water hammer H9UNI19L
Wunisdaluinfen wdegnelsfiany aunis
water hammer liaunsaldlunsduimainuan

Stand-off Distance (cm)

gﬂﬁ 7 ANNABNITUNNVDIAIWITNAL water

vapor bubble 132812619 ¢)

gﬂﬁ 7 mem']m”umumnmaaﬁwjaﬁwﬁ'u
water vapor bubble ﬁs:ﬂz@hm WUTT ANAY
nIzunniinan water vapor bubble feinunnin
AIWINNITYZNIINTZUND Lﬁaammf‘iaﬁwju%'u
Lﬂﬁauﬁaanmﬂﬁ"sa@ﬁwﬂaaztﬁmﬂi:mumumn
@7 (Break-up) nsuanidunlosazans
waztianissziwenanssdule
vuduAawosleindud s

(Atomization)
(Vaporization)
WEANITUASILALNNILAA cavitation FIVNAINNAL
N3zUNNVBY water vapor bubble &Jmmmﬁmm
cﬂumﬂmmmwa wananftganuinin e
iwﬂwmamnmmmnmumm@uﬂsumﬂmadﬁw
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