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Study on the RPM Characteristics of Rotary Atomizer

for Various Air Turbine and Nozzle Types
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ABSTRACT : Basic concepts and procedures for designing air turbine and atomizing disk, which require
core technologies, of rotary atomizer were established. Experimental data agreed well with the computational
fluid dynamics analysis results. The rotary atomizer RPM was varied remarkably for various air turbine and
atomizing disk types. Experimentally, the atomizer with 20° slope-contraction and 2 nozzle air turbine has
shown the most desirable performance.
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Actual fluid power = Disk friction power ~ + Bearing friction

by turbine(A) of disk and turbine(B) power(C)
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Fig. 1. Power balance of painting equipment.
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Fig. 2. Velocity triangle of air turbine.

F7IHW19 F8& Fig 29 £=44¥e=y
H Fct. =277 =EAHY =22 7H §49Y
He F7)12 £Z¥(impulse type) EI¥! cascade®
FHsEA FEE T 2Hu HYE FH3)
t 371 443o2E HY cascasded] &L oE
AHatg 7HAR 321, HY WEAA ¢gEde] &

gigeg, AU HUFH( L, ) ol&FHd

)

REE( 70)& THSHof doh. aE2 44 H
HNEEe (2 A% 2ol YT  UTHI]



o 2, 3 4 9 165

Lisw = 7L widew = 772m 4 U ,C, tan BN,
= 27 N .,m afr( sz' )C 2€08S ajtan B
- i wD, M _air
= 27 N ,m 4 ( 3 ) I )cos a ptanf
4 dupe
w
= 47 .:N . m? ( ﬂﬂ'f.P'z )cos a,tan B

)

o AL, 2831 oT 2779 HAREEE 9|
gt} BB E8( )= Sodererbergel ATTA A [1]
$ o] 83t BFristHoh.

HYl 2 g23g 3d dwez spgsid
Pfleiderere] ZE24 [2]5 o|&3t9, 8¥ € 23
o} 9 fAdd npREHE OF 4 3oz BH
"o}

L,f,total = Lf.furbine + Lf.a'isle
Klme‘}D?*'KleU%DE' (3)

K .
81 P w (D% + D)

ol K, 0.88x10-3 0], o & F¢ #39 2

Eolth B3 U, D= HEAY IASEE

Uehde, 9% a3 92 TS
HAF FAH= Wyl g8 TA=E vt

23THLE e 2] g8EH2]

2 373

L,=98fWU,=4.9fWD,0 4

o]l W, D8 U, = FAA(EW, tj23)9]

=
Z FHZY AR YF£=E Yepdch =3 f
© wolge stEASTE ofvsty, guloide ¢
0.0015, B wWoig o] 79 0.005 =51 wojge] 7
2 0003 9 e Zeth aHEZ (1) A (2), (3)
2 (4) Jogry, S¥sE gy go] FHAG

D 12
4 ppml, N,,m cosap tanfB — 4.9 fWD,
n 02

%pm(lﬁ + DY)

©)

22 F7] €Nie] A 2 AFFA 93 AN

6) A& olgstel, TH7IYIY AALTFARY
A RREE =59 AA(d,), A=(a) B
B( N,) 22l B¥le H7%3( D), d=( 4 2 H
3 may) S 2RE & 3lo, ol2d gEol H
Qo) 7)E YA A%E(Basic design specifications)©]
g0

=Z9 AAE YiME FAX HIFHS
ZE2XH ENOZ F5AF 9 =F URoM 1%
3719 7S dHEolep dtu, HFHo=
ZE7NM fFcl A (Choking)H=A X E 4
AdANN BES ol Btk F =2ETHY A
21E BAE7] M =59 Zol AR 23
& ot o, olEg =& &I n A4 o
#E Fanno lineS W& ¢4EA FF534 ¥ [3]
& Agste AT

Aol 71 F71ER /G4 A 2l oA
Z-81) oA (Converging-diverging cross section)
o 25 ZE S 44 itk #5280 {2
£ Ze 37IEYY dAle =E2RH AdsHe ¥
19 #4, 3% & B H5E 19l ERles
FdsEe 3719 Al &5 2 YAH2H(Incidence
angle)o] H¥le] HA 4=} F dA}=F A=
5002 AR =377 BHwe AR Holy
50°2t% 9] ¢, &EFE& A A camber linee 2 Ao
2 AZ3d ZA%AL, & 2AE e 729
SRR S ELFA we} 07, 10°, 20° 71 €72 Fa-
FUHEEE 3712 Fehe] gHlS HASFAA4] =T,
AAE HE P daf Fo 92 AGRAGE
3 3] 4(Computational fluid dynamics analysis)-& &
3} [5], 1Yl ERA )M 9] {51t (Flow separation) L
A% B ARE ZESY, HAFHL 8 ¥F A
A7} o] FolF .

N

T

s

s

H¥olE M9A M4z



166 71 ¥

480601

6652000

Veoity Vectors Cotored By Vedocity Magutude (w)

Hor 04,2003
TLUPNT .8 (3. cophed rmp)

Fig.3 CFD result of turbine with 0° slope—contraction.
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Fig.4 CFD result of turbine with 10° slope-contraction.
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Fig.5 CFD result of turbine with 20° siope—contraction.
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Fig.7 Painting equipment RPM vs air volume.
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Table 1. Disk RPM for various design specifications
using converging—diverging type air turbine
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, | 10| 130 |1955| % [12.300 50 |3370
8 | 130 {23930| %0 |16,250| 50 | 4,290
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o sjstel G, oo A £ YU t: turbine
x : axial flow
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Nomenclature 2 : turbine exit
C : flow velocity[ m/s ] nEd
D : diameter[ m ]
dn : nozzle diameter[ m ] [1] Dixon, S. L. "Fluid Mechanics and
f : friction factor Thermodynamics of Turbomachinery”, 3rd edn,
La : power|[ watt ] Pergamon Press(1978)
mair : air flow rate[ kg/s ] [2] &tA0E, BHAE "R A ZIAY, F-23(1998)

Nn : number of nozzles

Ut :
W
: absolute flow angle| deg |

= £ o T, Q0

rotational speed at turbine tip[ m/s ]
weight[ kg ]

: relative flow angle[ deg ]
: density[ kg/m3 ]
: angular frequency of turbine[ sec-1 ]

: turbine efficiency
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