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Shape Design Improvement of the Rotary Cutting Machine to Improve
the Dust Capturing Efficiency using CFD

G.H Kim, HN Rhee and W.H Jeon

Dust released from the rotating timber cutting process causes various kinds of diseases as well as safety
issues. Although there were lots of efforts to reduce the amount of dust by installing large-sized dust collectors or
by using expensive high-quality cutters, they proved to be not so effective. In this study we want to modify and
improve the design of the rotary cutter system to prevent dust from being released to the environment as possible
by using computational fluid dynamics (CFD) analysis. We have developed CFD models of the conventional cutter
and several design modifications. Through the CFD analysis the characteristics of the air flow was predicted, and
then the behavior of dust produced during the cutting process was analyzed for different designs. The most efficient
design feature to capture dust inside the cutter as much as possible was chosen based on the CFD analysis results.
Finally the prototype of the ratary saw machine was constructed and tested to check the dust capturing efficiency,
which result is reasonably consistent with the predicted performance through the CFD analysis.

Keywords: 12
F2143%5(Dust Capture Efficiency)

LM E

EAE AR APk HelM dAshes vARA 9
o] BAL AIFS 2PN AloFS HWald wut opa}
ol A
X [e]

o
AU AL 2 AR S AR o

olefet £AIZ 3 a7te) ojg G A
AeAY AR A}%s}—z 5 ofe] A AS vheis
o glort @Rl TRA BAE o4l A @
o Sieh web] BAE A @ v 2ol 14 50 o]
oJsle] WAlst Fist nANAE 3719 BEoR Aols

A2 s 4R Aol Bagd Aol 2]

2 %idtﬁfﬂl 11741 FEEe LT

3AYEF) 7sdT T

= TEL : 061) 750-3824

# Corresponding author E-mail: hnrhee@sunchon.ac.kr

A 9EHCFD), R348 (Unsteady Flow), A4 "H(Particle Tracking Method), ] (Rotary Cutter),
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(e) Case 5 Model
Fig. 3 Streamline for each Model

Table. 1 Number of Particles through the Outlet
( Total Number : 2004)

Case 1 504
Case 2 912
Case 3 1124
Case 4 1396
Case 5 1885

Performance of the suction(%)

Time (s)

Fig. 4 Performance of the suction

(b) Type B

~~Casel
-=-Case2
-+Case3
~Case4
~(Case5

Fig. 5 Experiment System with and without Shape Design

Improvement



Fig. 6 Dust Measuring Locations
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Fig. 7 Comparison of the Amount of Dust
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