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Abstract : The movement of a particle in a jet stream and the distribution of particle
groups of different sizes are theoretically investigated for application in water jet and
shot blast technology. In particular, the trajectory of a particle and radial kinetic energy
distribution of particles immediately before colliding with the plate, which is perpendicular
to the axis of the jet, in the jet stream are calculated by using the equation of motion
taking into account Basset force. Results clarify that, in the case Qf uniform mixture
flow at the nozzle, particles near the central axis of the jet collide with the impinged
plate in a nearly uniform distribution pattern. The larger the particle the more apt it
will be to move in a straight line in the jet, what's more, as velocity increases accuracy

increases as well,

#®

[l

PAL=Y T Ty MEHET LT, BRFORTOED 2 ML LBIEETH L, HTEIHY
DEFEZEEEROTNIB IOV TRE DR P 25H Db DD, WEH L ) bIHEEEHELICS
VB B ORI AR IR R BAS VI, —8 Y R RV CHEBE R ORTERIZ oW
Tikd T YR IR TnRV,

DEDLS BRIV E, BEBRFORFORHTRAT LI LRI I VS HROERY
BHEEMABEELRRETHS ). S TRENHATELRLT VBRI TEE DT —
FRLHRNBOEBREERL, ThEAVT, T PEHEE RSSO R AT OB % & O
BT RIOER L AV F — 545 2 BIEEFE O LA SBRE L7z, & ORE, B3O8 ETo—
KBRS OEUEZ M TEL L EDIT, h—= ¥, TIXMNLARE~OERE LD LE
%o



76 AR EEMFFRE $£39% (1990) B #

£ =

b o BT DT | O FENE
b w : BB OB 17 O Y AEE
Co: IR
Cv: Bk DIBEMEE R
D :/ ANOHE
h X% ¥ Nt 7ias
Ks: 2%k y MOFREE
M #EkOEE
m ERASR LB S DK OB
R :#HERDFEE
TR MR
t ERRY
V REROEE
W BT O
x BN B
z ERESEIO. Vb DR
7 RV TEhE
v BRI
T E
P KDEE
O MERDEE
T TR
WEc BERPL, mo BKE

o JXNHO, r ¥FEHNE,

z  ByIA

i ®# KX

TITRER Y HEECER 5, WAEWOBIK BT, BEM ORROKFILESY F X
(r, 2) CHEEBT B8, MFEBHHRRERATE L 5,5

M(d %%/ dt?) =Fo+Fv+Fa+Fo+Fr (1)
ST, Fo (3EEREKE MMM L BHS, Fv WHBEHT), Fold/Sky hHY, Fo 38

7, Fr GENTHY, ZRERRRTESR D,

1 —  dx :
n=~meum(——ﬁ) 2)
2 dt

ol (- )

dt



BEHAHEEDIBTAT TV -V 7ORSICHTAERGME (ER - B - &N &Nk ER B 77

— —
~ 4 dW = dX%x
Fy=— 7R*P ,Cy (————— ) (3)
3 dt dt?
t. = 4=
g vi d — g—)/dt
F—g, ] AW - G (4)
2RN w04/t — T
— 4 —
Fc=?7l'R3Psg (5)
FF=—?”R3P1g (6)

72721 Co @ Re BRAEME IS Chart 1. ISR THR T AW, 22 LI TR 2EEDORNGZILY
P, RIS X Y EROBENBEFORMFEOBEKF OEE 2 BEERICL > TRd Ao 27201
WTREOFTHRLZVEOET B, Hn (casel) IMFZER L SfHEDA %2 2 T RILDOEN
EL, We=ar, W.=a(z—h) - (7) («iZFH) Thhb,

Fish (case2) IFEIUFREREZILY LI, b WiziihigE LTEDTORAB LY, -7 25
CNEWHRETHEMN LR TEBAL, T42bbR(9) MR, EH” (Platel.), X (10) &M
Bed ? (Plate2.), . (11)iXAmano® (Plate3.), A (13)i% MEeE?, Poreh® 7 — % (Plate 4.),
TEERW, DTFToRXE Lz, 8, FR6OROT—F L OFILIEFAHEIZRLTH 5,

RNOREBNX TR EERONT AV,

W,=W;o(1+erf?")
7'=(05D—r) 2

W, = [2g(r)] £(r)/ [f/’;g(r)]

1 [3~Nk z/r— (1/4)(z —r)?

£(r) —7/7—7 [1+0/4) (@ ~1)1 } ®
g(r) =2,/D(0.5D—r)
2 RF VIR NaATE

L T
0=z<3.2DT
Wzm:‘WO }

32D=z2<12DC 9)

W.n =sin? (Z/,I?)—3>/<Z/D7~3 >2Wo

B MBS & OB R RIS O R a5 [ A 1
0.0001bvgr<7bw/ 28T

W. = sin® 1I:tr/ (tjr)ZW’“ } (10)




78 FARFFMFEBRE  H39% (1990) R %

The,/ 28<r<2be T
= (bv/1.4r)* W:n
HfENE  bw = 0.088z

H RS L CHEHEIURORAFES R REEIE  (h/D=12)
0=r<19DT

1— D—1.9)? :
Wen = 0417 —g—/lT-—)— Wo } (11)

19D<r=4D T

[——-exp i—(——l 9) } +0. 417——1—15] W,

B B B A o0 MR e 5 M A 1
3K 7—(1,/4)7°

W——l——— (12)
ToaN T g [1+(1/4)77

N =r/2 K= ZﬂSOszrdr

Tl 22 WA 38 D VR A 7 TR E A 1
bu(h~02)<z=<hT

W, -/[— lth—a) /b.+02}" —1] X0.5740.5 Won

0.2°
by (h—3.73) < z < bu (h—0.2) T
W= ['Lzexp {(— h;z —0.2)2}+1—%2] W o | } (13)

b. (h—5)<z<b. (h—3.73) T
W.= [1/1.2 {—2X(3.73—0.2)}exp {— (3.73—0.2)%
{(h—z) /b.—3.73} +1/1.2 exp{— (3.73—0.2)3 +1—1,/1.2] W:n
EMEE b, =0.078r

DIFD LS il Ugoh sl TS 2 A VKIE D O EEE T C— R ICHA L72B10, Fofse
WEEESICHETLIRREODENFHROEFH AN - OB+ KD, EET I N F— DK N
BEAEOEE, MTIES LT LHB SN2 5Th b,

BHEEHEE

T (casel) 1B DR FEBC OV TORERRE R T, Fig LIZE—FBNT % ) AV OLEHT
POMEELYITHRALLL EOBEKT TORT OB TH L, BREAFTRRNICHEEING,
e Tid/, AVHODOMNEIZA LT, 2220088 BB 2HER EICW- s TE8 2R T
A, TRIZBNTH, T IIRAMED SBHEAOHEICIGERS L Chhkv, #ATE ZVH
OTORFENH Y AGA (#=0.5mm, ¢ =0.1mm, 0.02mmDfEFE) ##FHD LIELBEDE
ZR ETORFOEFREM S ERTOBE L AN —5H 2Fig2 lSRT, ZOBHE ﬂﬁﬁqz )

JANVEDL/TADORBT, BB SORTF 10 ﬁl’i’?ﬂﬁf"‘Vo—Om/s’C?’“)\?‘é zonT



AEHNHEABCBIAT 7V -V 7ORG BT A RRNFE  (BE Bl A -8k EE LK) 79

HERIT o770 SDE I ANEEDP SMTIRAT LHE, BB L LHEMEHIIDZ o TRT
HFREORE CRALTE D, EET AV F— B — 23 Lk b, Figdilid /) XVE
TORPS, o A5H (Fig.2. L EA—5&) OREBRLEAL LHEOBEHERTH OEE - 4V
F-BHERT. BREEALOAVERYZTH I EFTFHREINL,

X 1077
0 ¢ T T T 7 T T T
% : D=7.0X10""m
R=1.0X10""m
8 h=8.4X10"2m
E I a =200
' Case (1)
g
N
5
8.4 ) ) 1 L ' ) 1 1 1 xX10-®
10 15

Fig. 1. Trajectory, from the nozzle to the plate, of a single particle.
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Fig. 2 . Radial kinetic energy distribution of particles immediately before colliding with the
plat

(particles pass through the inside of nozzle).
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Fig. 3 . Radial kinetic energy distribution of particles immediately before colliding with the

plate

(Particles enter jet stream at point of flow from the nozzle).
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Fig. ‘4 . Trajectory, from the nozzle to the plate, of-a single particle.
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Fig. 5. Trajectory, from the nozzle to the plate, of a single particle.
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Fig. 6 . Radial kinetic energy distribution of particles immediately before colliding with the
plate
(Particles enter jet stream at point of flow from the nozzle).
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Plate 1. Axial distribution of maximum jet velocity used for the present theoretical calculation.
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Plate 2. Axial distribution of maximum jet velocity used for the present theoretical calculation.
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