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[RRHBZE Brief summary of your presentation]

The motions of particles injected from two different sprayers were investigated. The present investigation deals
with automotive paint sprayers, high-speed rotary bell-cup atomizer and powder spray gun. The liquid droplets and
powders in each paint system were modeled as undeformable spherical particles, and the two-phase flow was
numerically computed with the Euler-Lagrange approach. The Reynolds-averaged Navier-Stokes equation was solved
with the standard k-e¢ model. The effect of turbulent eddies on the droplet motion was estimated using a stochastic
approach. Electrostatic force for particles was defined as gradient of the electrostatic potential calculated from the
Poisson’s equation. As a result, the particles were ejected from bell-cup atomizer parallel to target, and then were
curved in a vertical direction by shaping air flow blown from rear of the bell-cup. In case of powder spray gun, the
particles were injected toward the target, and spread by colliding with deflector. Despite the difference in spray system,
the spread of spray near nozzle was observed in both sprayers. Some particles in ghost were entrained by high-speed
airflow and reached the target, and some propagated radially outward and missed the target. The spray spread with the
mean particle diameter due to the inertia. Meanwhile, around the central axis, the spray mass density of bell-cup
atomizer was lower than that of powder spray gun in transport field. This occurs because swirl flow was generated by
shear force due to rotation of bell-cup. The coating film on the target had a relatively strong tendency to be torus-shape
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Figure 1. Spray mass den51ty distributions (top) Figure 2. Spray mass den51ty distributions (top) and
and w-velocity distributions (bottom) on the y-z w-velocity distributions (bottom) on the y-z planes

planes of bell-cup atomizer at gy = -75 kV. (a) of powder spray gun at o= -75 kV. (a) D3, =20
D3; =20 pm, (b) D3 = 40 pm, (c) D3, = 60 pm, (b) D3, =40 pum, (¢) D3, =60 pm
um




(thDEESEISHBONI-ME. BEEZE, What you learned from other presentations, general impression
you had, etc.]

ICLASS 2015 [Zfhifl « BBICHET 2% THY, TOMRIIHRYE, 27V s F—, =Py, WA
w, JRTJ1RE, T — AT, W ESIIT DT o TWE Lz, AN A AT Ak EF LWy
~OIERBIS o, THEICBT MR Lo EE 2 R L E Lz, B bk VOF k% -kl
O 27T —~< & LTEY 90T, "Modeling”®t v a &I L E L7Z. FM Global ®
Dr. K. V. Meredith (X VOF % AW C AT U > 7 Z—OBUERNT 217\, BRIk E G T2 7 ZAvinb i
H SN D RIE ORI Z SRR 2 Tk Le. BURiEifidkk 2 Bl o2 piciEnyy, ke
TR DS D FTH K ATREZR B 3B < 72 D720, BRI ZRIHK D - OITITRAE DRI S HE TH 5 & 1A
W, BOOHMTHLBIEL OMBIEEZR U E Lz, £, BERIZIIAT Y V7 7 —0FEWE R TIH
ST ENTE, ZOMEEZHOYLVIZTAHZ ENTEE L. KIT-ITS @ Prof. G. Chaussonnet (£ 7 —
TYART h~AP—%FH LTINS A~ AT MO T v ZAERELTEY, REBEIOSERIZE B2
WBRIAL « % 7 0 e A L FTRRE BN, FROEEMNETETEHELTHA O 2 L2 TRV
L % L7-. Beijing Institute of Technology ¢ Dr. Y. Li X CLSVOF :|Z X % Rayleigh-Taylor /% & ME D fihfr
ATV, WEFEOEEB D A H = AL EBEINTWE Lz, FHR%ZITIE, CLSVOF (2 L A Mk o KR 7
MTCH 44 72 Brunel University O FIR e E % 2 272 3 A C CLSVOF OfifIEST 7 = 72O\ TT 4 AH v
Ta VEITY, RO FRESL T ORBESICOWTOMRESD Z N TEE L. £7-, Livermore
Software Technology Company @ Dr. K.-S. Im & [Z5R —FRHIRAEATICOWTCT DT 4 AT w v a Y &ITD, Bl
TEDFEORBER R E2 AW LE Lz, NFLERTFPORIEAEICE, ELYSEICRT 5 bo
BRI OWTREEE A ) Z LN TEE L. /N7 » h Tk ICLASS 2012 OFERDME S,
CLSVOF |Z L A kil Ofi#HT T34 72 Dr. M. Arienti & Prof. M. Sussman 7° Tanasawa Award 23525 L, f#Cki
ERBROEHEY I 2 b—3 3 VIR > TIHE THREF T > LRI L O FIE R I B 2 R %
O ENRCEENTEY, FEAULEVELERL TS EEUE L.

[BEE Pictures]

K2 EXROKF




