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ABSTRACT

This study is about the development and revision of a blower design for a ventilation system. In this study,
to describe the flow in the 4000CMM grade blower, 3-dimensional steady-state turbulence was assumed to
govern the flow equation. The flow field with velocity distribution according to the elbow duct of the ventilation
system is also compared. Finally, vibration was observed in the blower at the installation to ventilation system.
The cause was due to a problem in the manufacturing process of the airfoil type impeller.

Key Words : Blower(Z327]), Ventilation System(Zt7|A| A, Impeller( 22 ), CFD(H 474215

A EHE ATk W PR A9} o] A

1. M B e £3719 A FFANE AT W9 A
Askel Wy At BE FFS I wE
don 48 $E/E A 5 ge 4 AN AelelE S Sa) Aefsta gt

$53 Qe FAZA S shielnt 53 23 WA A5 A 2H7] A ol o
$%709 A% £330 PP B g 5 T AU SV AT S8 dul )i zd
oz ALHIT 9= wdE S T A ZUEo| < TEIL Utk A U AR A A
HEHE £Zr)o AC ZUE EXA Al2E A ol AAlste Ad|ZAY B 2 2% &
AS Bel % a7 £E700 Aol Agu] m /18 FF/VE Rl dAR ANtk e A
Rol FRAYNS T YAHD QY glo] By T AAVA TS A9 ArIN2RL A
e g 8 HOR M2HI NA AEAL Yok H3, 5

o Agos AgHE $F 3
o2 wol AgHI gom, P § ofnys

1
# Corresponding Author : csyi@gntech.ac.kr Ao Eﬂfﬂ- 73%% —/Fi]?'sﬂﬁy% %8]1 stolata 9
Tel: +82-55-751-3865, Fax: +82-55-751-3631 om E3 B A7 gl A2EL 08 £

Copyright © The Korean Society of Manufacturing Process Engineers. This is an Open-Access article distributed under the terms of the Creative Commons Attribution-Noncommercial 3.0 License
(CC BY-NC 3.0 http:/creativecommons.org/licenses/by-nc/3.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

- 17 —



oA, olds, BAEE, o1FA: FIVAVIEEIA, Aled, A1x

F719] A5 skl obd AMwldsl wet &
371 Aeol GEbA] wEdl NEAAE Bl A
A S el gle F2E 7R gat

2 A7 W AdAel A8 @7IAzEdl
AeHE $3700 B Ao, FWE AAS &
THE $37] 83 U3t Ak frEsde

71 s Auk
2 T A59AA, A, dRAUA
WA G a8z Ay A g o]
o714 FHFEI2 Realizable k-¢
two layer 22 & #
2 Segregated ¥ EF= AT £ 2
Aol g BEWslE 259 o IFgFe
T OI7NA A A S gt
ddefol FAYE FA3str] 93] MRF7IHE
Agste] AoAA AAE IJAANINA FIE
dde] o] IJHEHAE Foste HAAEHAA FF
[e]

o b

FF7e T LA fFEol FYHL BEE
A

2.2 A=A

FF71 g frEsliAds A7 Al Fig.
17 Zo] dF& tiZIged 101,1305Pa= A s}
I, ETE 104,757PaR 7FAS G o) 3 o] f
= | A%l 3 27=xAL W93 Ao
o gyt o g A8 FF7Y AS ZTUWE
A7 & AA ZHE AA AT}

Outlet : pressure [104757 Pa ]

Revolution: 1180 rpm

s

Inlet : pressure (101326 Pa )

Fig. 1 Boundary conditions
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Velocity {(m/s)

041605 21.713 43000 64.307 85.604 106,

(a) Velocity vector

Total Pressure (Pa)

-1786.5 384,16 2554.9 .9172‘5 & 6896.3 P067.0
(c) Total pressure
Fig. 2 Results of vector and scalar contour
Table 1 Comparison of results
Design CFD
Flow rate[CMM] 4,000 4,158
Total pressure[mmAq] 350 359
Qx P,
"= Seo0x 10z mp  S0% &

o7)A % Q=249480m’/hr, A3}t P=359mmAg,
=3 HP=300kWolt}

s T8l FZ7100 digt A 43, ©l
£ Z7Z Fig 33 2°] 4,000CMMTF $27|2 Azt
3T

Pressure (Pa)

- 1554.5 -136.23 1282.0 27003 41184

(b) Static pressure

Temperature (K)

299.40 301.76 304.13 306.49 308.85 311.22

(d) Temperature

Fig. 3 Production of 4,000CMM grade fan
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Fig. 7 Result of 3™ complement
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(b) Type-2
Fig. 8 Modification of the fan design
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Fig. 9 Modification of inlet
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Fig. 10 Comparison of streamline

Velocity Mag.
118.981

107.083

(b) Type-2

Fig. 11 Comparison of velocity

(a) Type-1

ARYE HQls AX3te EATHAA
T A AeE AR ESTY 2HE fF
o] iIiPA F1FE F YEF A3t {55
o] Fo|E AmrR vy Yt E3F Inlet Coneoll
BaEe dde 2A4sly, dRYE WS A
A3ted, FUFETE MIPHA ZE2EE ¥, &
TFH 28& J|ERTAAN & A3t uln
HAA wAtEE FEREAS FYSATH

Fig. 112 fFAEXE vl d Zo|H, Type-19]
H3) HF FAE Type27t $F7] E79 2=Ho
A e Aed Aol A w77t &Sl
o) FAAAL YFE FUAT F UATH

=
=]

— 21 —



oA, olds, BAEE, o1FA: FIVAVIEEIA, Aled, A1x

]

\

\W

Velocity [m/s]
5 o]

n

Postion

Fig. 12 Comparison of elbow duct inlet

30

25

— N

—p=Type-1

2
=)

Velocity [mis]
5 &

wn

12314 =w=Type-2

-

2 3 4
Postion

Fig. 13 Comparison of elbow duct outlet
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