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wsniFutinidelvianuauladnuniedfudwjsnanuiags (high-speed liquid jet)
iesnndamniswuvoadariu (rain impact) fugtusudnusags [1-8] desnléd@nuds
anudagslundnuduicmngsudu Wy nsAnuAeddu cavitation [9, 10] 1A3esfuImAs
(fire extinguisher) mvﬂ,uiagLﬁmﬁumiﬁmimaa"mq (jet cutting technology) N15¥Nd@z81n
Tanlagdns (material cleaning by jets) N159tdaduswarN151912QlUIAlABNINTEUNN
ﬁuaqé’wiqmm%qq (mining and tunneling by means of high-speed jet impingements)
[11-20] msaainsuluaiessudiien [21-24] nsdaidusfaledulunioseuduleledu
(direct injection gasoline engine, GDI engine) [25-28] & ¢ LA Se38ud SCRAM jet
(Supersonic Combustion Ram Jet engine, SCRAM jet engine) [29-36]
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gﬂﬁ 1 shadowgraph image of high-speed water jet injected into ambient air at jet
velocity of 1,282 m/s (Mach number = 3.77) [39]
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A11115989ln83875un31 impact acceleration method #3538 Bowden and Brunton
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Shock wave
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shock wave
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31]17; 2 shadowgraph image of high-speed water jet injected into water at jet velocity
of 374 m/s [39]

1nddesine Aldndudnafutuaznu fifenisinvifatudiinrnga
a4 (high-speed liquid jet) nsalfidsjaidu Newtonian fluid Tnedainluluveslvaluaniuz
whd (gas phase) WU 81 ﬁﬂ‘g‘dﬁl 1 k@ng High-speed water jet into ambient air el
UagUu dUnideurngulanereiu@neinisui high-speed jet u1Useynalgiuauaiu
nswnng wu nsdaeuuuldldiay (needleless) lnglddmismnuisgeaesiendadnlulu
Awidslaense waz n1ssnviniseaiuvesiowdenlududonluauadasnsdadivemuia
gadrlnszunnyiianedaiden (40-92] uenainiudadsiuulfniiluuszgndldly
gaamnssuliauns wu nsdnlassasidddnzialasdinaninuiags (et cutting marine
structures) Wson1staglanzia (jet drilling at the bottom of the sea) [43, 44] 91TIANIS
msUszgndlilutagiunuin liisusidmsanudigaiidudins Newtonian fluid Aidad
luveslvaanuzufia (e1me) wiihy widiinrametsuiludszendldlunsditdadms
ausagluvesivaluaniuzveamad (liquid phase) 1w ¥ dnzia vdeusinszetdludu
Fon 1usu FeldBudnsfnwifsaiuaudnuarvesdisiiidu Newtonian fluid lngdn
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aelutiuicuda [39] ﬁﬂg‘d‘ﬁ' 2 @n 9 shadowsgraph image of high-speed water jet
injected into water Tuvaizfinisnanua MsAnwInudnwazdAaseY vosd1rsananiags
nydifawau Non-Newtonian fluid fdailuluvesvar Feszneulufe dnuazvesd
W3 AINMTIVOIAINT N1TUANFT (break up) NISHANAY (Mixing) T¥NINANINUTBUNAT
AILTIVBIAINA (et velocity) szazniswadnluluvesnas (penetration distance) LAy
Flaifnuiselandnivwdensnuindeuas ffuniteilfeiingussasdiiendnuasdng
Audnwurd1Raysingg vesd s Non-Newtonian fluid ansiiagduvesivan Sanginssuuas
Anudnuzaneg MAnTuaziiatugiunn (unandy micosecond) fuiulunsideiasld
81801NANLTIFRINNABIANWTIEITINAUmATANITA18A MUY shadowgraph Tun1s
BTUIUHANTTANY

1.2 TnUIzaeAvDIUIY

1. leU3uUTuaznAaa UYAMAae BN seaunuiIgs (high-speed projectile) 19l
aumunzanlun1swdndns Non-Newtonian fluid A2131159¢ (high-speed Non-
Newtonian fluid jet) 1n&A3% impact acceleration method

2. Lﬁ'amamé”]ﬂﬂ Non-Newtonian fluid 3135784 (high-speed Non-Newtonian fluid
jet) Wodalusmeauazluveman

3. 1leaBureAAIdnYIzLAL I ANTINA19Y YBsEMa Non-Newtonian fluid Anmi§age
(high-speed Non-Newtonian fluid jet) dlodaluoniauazlureavan

4. \ilofnw1dvEnavesiuUsene Milnardenudnuazuaadiis Non-Newtonian fluid
mmL%’JQQ (high-speed Non-Newtonian fluid jet) Tuvaaian
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1. 89ALUY U%’wgqamsauz (ballistic performance) uWagNAHBUYANARDIBINTTFHU
A3L39g9 (high-speed projectile) AlHlunsuand rsAImIEIge (high-speed jet) Tngi3
impact acceleration method Trtianuwngauiunsalan Non-Newtonian fluid Tuvesuad

2. nAaosnAnd1s Non-Newtonian fluid A2135agaidnlulueniadieldidudoya
ﬁugmmm@mé’ﬂwmmma"ﬂm Non-Newtonian fluid ﬂ’gmﬁazﬂatﬁaﬁﬂu‘uauwa’s ()

3. nAaeINARA I Non-Newtonian fluid aradigdlureunar Inslunismaaosiuiinn
w3 (parameters) ndnlun1sfinw Ao vlinvewounaIvasaIms (types of liquid jet)

4. pudnwazddnyiiaulasie 017 dnuazvesdmis AaTvesdms (et body) N3
LANAY (break up) N1SHANNY (Mixing) 5¥NINAINIAUVBUNAT AITIVBIRIN (et
velocity) szznmsvjadnluluveanan (penetration distance) uagdus 3NN15eNeA NG
ndosAUFIFAUmAlANITANBAMKU shadowgraph
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1.4 s2108UT5Y

1. vhnsdsara3deiiieados (Literature survey) agiaziden

2. N5 YFulssaussaug (ballistic performance) WagnAdaUYANARBIBINTYHY
A113L59g4 (high-speed projectile) #l4lun1swAna¥s Non-Newtonian fluid A13115g4
(high-speed Non-Newtonian fluid jet) Ine35 impact acceleration method

3. MaauNana1wa Non-Newtonian fluid Aauisagensdidaginaninusigadilulu
91N

4. MAaauNana11 AL 5IgInIEand e Non-Newtonian fluid wlulu veunan
¥iln

5. finun parameters #1499 (YAYBUNAIVBIAIN wardue) ﬁﬁ@m%wam@m SICE
Y9981 Non-Newtonian fluid a21157g9

6. enazinsuilviulgduvans e wasnnaouiaify

7. agunanisAnw

1.5 Uselewinldsu

1. 5tenudnuazueI819 3 Non-Newtonian fluid A2131453¢4 (high-speed Non-
Newtonian fluid jet) Tuvaanan

2. 589U (parameters) #n4 fiflnasonadnwuzY0sa1We Non-Newtonian fluid
ﬂ’nm%ﬁﬁjﬂ (high-speed Non-Newtonian fluid jet) Tuvesiman

3, 9199z Aunuaesina (Non-Newtonian fluid) e fusuluusazduislunig
Fmnssu wndemans vsedue

4. anansaimu ot lUUszendldfuanuiunsunng aranunssildayms malulad
M3%@ (cutting technology) wagausnudug MAetedléass



