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A Study on the Inflow Pattern of Paint according to the Hole Design
of the Drum-base in the Pressure-roller

Nam-Gyun Jeong

Division of Mechanical Engineering, Inha Technical College
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Abstract Recently, the ministry of environment banned the use of the existing airless method using the
spray in painting industrial facilities. Therefore, it is necessary to develop a pressure-roller attached to
existing airless painting systems. The hole design of the SUS piping and drum-bases of pressure-rollers
currently developed and sold have not been studied in detail, so their efficiency is questionable. In
particular, if sufficient paint is not supplied to both ends of the roller, it is necessary to rework with
a brush after painting. Therefore, the holes of the drum base need to be distributed so that the paint
can flow to both ends of the roller. In this study, numerical analysis was performed to determine the
effects of the hole design in the SUS piping and drum-base on the flow patterns of the paint and to
suggest more efficient design measures. The analysis results showed that the uniform placement of the
holes in the SUS piping is good for the balanced inflow of the paint. For the drum-base, the paint can
flow better into both ends of the roller when the holes are concentrated and machined on both ends

of the drum-base.
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gt FAR AEA B 304 AMSE= FAEIIETL
A AREFA Ho] SAAHAER dAISHA = AUTHTI.
DA ES] 7] LAEEL A&HHQI AR ol gt
A 7|&0] &EH Ao, VOCse} 22 EFE4
gk A2 B2 @4 A et o R A
I Y= A7oltH8 9l. olof wet X EE R AFAA
Ag EAT o] HRIEE Aol o s o]
SAA Angoldog Ashe 7|E oofg|A w9
ARE-Z FASAAL, TiEo] 27 E & HAE 2t
Y & Rolu S92 TAZ dfof gt ol2gt FAR
244 A oA= oftES}t T2 & R ASEL |
ojut E¢ EFOE AlFZ stojof sh 71& B9 &
< HRIE 5o E85 FHIst ZAGR7L FAI= H2d
EE E29] &5 A= dlof stEE A9 5&d 9
2] =7 =A UL itk ofof wet ofojgia
TR0 Anglo] tf4l FBpste] AR ASETN
2ol Fasirh guhAel =8 E8= HRIEE &5t
£ ARE 953 oE 1A= EHo|A9 TEH|
o|AF A Aot E89 3HS w= SUSHol HJAET}
42 = e 2o] 7RE o] A gobA ASH HRIE
£ ARE F9ANE $ glo) S-SR EEEolAd
o] £ Aol ARE #2711 SUSHE &°] 3
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£ Ato]2e} A, B 5ol IE HRIE fdFol
isto] ZpAIGE A7t o]0 AbE7E §lo 11 B4
o] 9J4lo] = Hlo|th. 3], ETE o83 B Al &
2 S o83t uAgo] FgFolojA o] R
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(a)

b)

Fig. 1. Example of pressure-roller assembly
(a) Pressure-roller (b) Components
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Fig. 2. Schematic diagram of SUS pipe
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Fig. 3. Computational domain and grids
for SUS pipe
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Fig. 4. Velocity distribution of paint in
existing SUS pipe
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Fig. 5. Pressure distribution in existing
SUS pipe
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Fig. 6. Velocity distribution of paint in
present SUS pipe
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Fig. 7. Inflow pattern of paint along the time
for existing SUS pipe

pars pmemeFrcin

0.2sec 0.4sec

= =
— .

0.6sec 0.8sec

-

Fig. 8. Inflow pattern of paint along the time
for present SUS pipe
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Fig. 9. Distribution of the paint volume
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Fig. 10. Geometry of drum-base
(a) existing drum-base
(b) present drum-base
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Fig. 11. Computational domains of pressure-roller

assembly
(a) existing drum-base (b) present drum-base
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Fig. 12. Boundary conditions

Fig. 13. Grid system for pressure-roller assembly
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