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Experimental Study for The Development of a Blower to Extend The
Life of The Impeller and Reduce The Power Cost by Changing the
Air Flow
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Abstract In this study, the prototype of a blower was designed and made to develop a long-life blower
with a volume flow rate of 10,000 m®/min with a required total pressure efficiency of 83% or more. Five
experimental impellers with various lengths of dust deflectors were manufactured and used for the
erosion experiments. The erosion test was conducted by operating for 160 hours in a self-produced
closed loop-type erosion test apparatus. A prototype of a model blower was designed, fabricated, and
tested. The results revealed a total pressure, air volume flow rate, and efficiency of 690.6 mmAq, 16,243.6
m’/min, and 83.6%, respectively, as the result of conversion to a blower based on the measured value
of the blower model. The prototype was designed and fabricated as the experimental erosion equipment
of the blower. A blower with a dust deflector was developed by performing the erosion experiments
under harsh conditions. The blower showed an improved effect of more than 190% based on the wear

thickness of the impeller compared to a conventional blower without a dust deflector.
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Fig. 1. Structure of double suction blower.
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Fig. 2. Impeller erosion cases.
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(b) Side view

Fig. 3. Erosion of Kiln I.D. blower (S company).
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Fig. 4. Impeller 3D drawings for erosion test.
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Fig. 5. Photograph of Impeller for erosion test.

Fig. 6. Photograph of blower erosion tester.
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Table 1. Specification of cast steel shot

C 0.80~1.10%
Mn 0.60~1.20%
Cheml.c.'al Si 0.50~1.20%
composition
P <0.03%
S <0.03%

Normal:40~50HRC(377~509HV)
Max deviation 3.0 HRC or 40HV
>7.50g/cm3
2,200 to 2,500 times

Homogeneous tempered martensite or
troostite

Hardness

Hardness deviation

Density

Durability

Microstructure
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Fig. 7. Photograph of erosion test result.
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Fig. 8. Photograph of erosion test result.
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Fig. 9. 3D scanning data for erosion.
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Table 2. Erosion [mml.

T RMS Av
ype (Max./Min. excluded) crage
Non dust
deflector 1.0191 - 1.5212 -
Dust | o5200 | 1926 %1 | 04357 | 349.1 %t
deflector
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Fig. 10. Photograph of erosion field test result (non
deflector type blower).

Fig. 11. Photograph of erosion field test result (dust
deflector type blower).
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Fig. 12. Photograph of model blower impeller.

=X

Fig. 13. Photograph of model blower installation.
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Table 3. Model blower measurements and
development blower specifications.

Item Model blower Dex;il;)‘)s:r]ent
measurements specifications
Flow rate [m’/min] 548.1 16,200
Total pressure [mmAq] 237.5 690
Impeller diameter [mm] 975 3,330
Impeller speed [rpm)] 1,183 880
Shaft power [W] 25.4 2,201.7
Gas temperature [C] 16.1 330.0
Specific weight [kgi/m’] 1.210 0.547
Efficiency [%] 83.6 83.0
3. 842
2 ATl M) AUE goto] aTEE AL

a
€] 83% ol4J?l FF 10,000 m’/minFo] F414 %
F71(5g0] 71& 5371 WiHl 130% °oVHE Nds]
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ot 2

(D) 338719 4] AAZAE AA-AZsto] 7123t
27102 FAAFS £33t Dust deflector?}
Bate $57190 /W 457171 Dust deflector
7} Qe 71E $87100 Histo] JEe nfREAE
71E0E 190% olde] AEI} Sl AoRE
LEFE T

(2) Dust deflector7l 25 24l $Z7|E AA-A|
ot 337 462 AT A, 24 5371
SR 710 E U SR A A A
et 690.6 mmAq, % 16,243.6 m’/min, E&
83.6%% UERTE.

References

[1] Sung-Taek Jeon, Jin-Pyo Cho, “Effect of Pitch Angle
and Blade Length on an Axial Flow Fan Performance”,

Journal of the Korea Academia-Industrial cooperation

Society, Vol. 14, No. 7, pp. 3170-3176, 2013.
DOL: https://doi.org/10.5762/KAI1S.2013.14.7.3170

[2] Jong-Sung Lee, Choon-Man Jang, “Performance

224

Characteristics of the Double-Inlet Centrifugal Blower
according to the Shape of an Impeller’, Journal of
Fluid Machinery, Vol. 17, No. 1, pp. 28-34, 2014.
DOLI: http://dx.doi.org/10.5293/kfma.2014.17.1.028

[3] Jeong-Seok Kang, Jin-Taek Kim, Cheol-Hyung Lee,
Byung-Joon Baek, “A Study on Three-Dimensional
Flow Analysis and Noise Source of Sirocco Fan’,
Journal of the Korea Academia-Industrial cooperation
Society, Vol. 19, No. 12, pp. 896-902, 2018.

DOL: https://doi.org/10.5762/KAIS.2018.19.12.896

[4] Ho-Sang Jang, Hawon Lee, Se-Yun Hwang, Jang -Hyun
Lee, “Numerical Simulation of Erosion Rate on Pipe
Elbow Using Coupled Behavior of Fluid and Particle”,
Journal of Ocean Engineering and Technology, Vol.
31, No 1, pp. 14-21, 2017.

DOIL: https://doi.org/10.5574/KSOE.2017.31.1.014

[5] Chul Hee Jo, Jun-Ho Lee, Choon-Man Jang, Su-Jin
Heang, “Numerical Study for the Influence of
Environment Temperature on Offshore Arctic Pipeline
and Impingement Erosion Analysis by using Thermal
Flow Simulation”, Journal of the Korean Society of
Marine Engineering, Vol. 39, No. 3 pp. 201~205, 2015.
DOIL: http://dx.doi.org/10.5916/ikosme.2015.39.3.201

[6] Jae Ho Paek, llkwang Jang, Yong Hoon Jang,
“Performance Evaluation of Wall Blower Nozzle using
Erosion Analysis”, 7ribology and Lubricants, Vol. 34,
No. 5, pp. 175~182, 2018.

DOI: https://doi.org/10.9725/kts.2018.34.5.175

[71 Md Rakibuzzaman, Hyoung-Ho Kim, Kyungwuk Kim,
Sang-Ho Suh, Kyung Yup Kim, “Numerical Study of
Sediment Erosion Analysis in Francis Turbine”,
Sustainability, Vol. 11, No. 5, pp. 1423~1431, 2019.
DOL: https://doi.org/10.3390/sul11051423

[8] KS B 6311, “Testing methods for industrial fans”,
Korean Standards, 2017.

71 ol

2l A(II-Gyoum Kim) [H31¥]

19884 29 : QAsiriskw T

s 71A} (FHAh

1990 2¢ : <Qlstety i

71 A58 (FSHAD

20009 2¢¥ : siest sk

7\Aser T (FEHEAL

+ 20049 39 ~ 20109 10¥ : %
HHEHEFE) A7

+ 20129 19 ~ 20189 29 : FHVE(R) d7-4%

< 20164 9¢¥ ~ @A : ZFAst 7| A ARG TpAL

(TAEoR
FAZA, AA71AdH], 57128}



0!“-1

7|55 WRoR 499 P Ay A

4t @ Z(Woo-Cheul Park) ENEE!

- 19874 29 : AsjTEtL 7|AE
skl (Z5hAD)

- 19899 89 : QISTTL /1A

sk} (FsHAA)

19974 24 © dskfeti 7142

sk} (gstabap

+ 19974 89 ~ @A : et

NANLDBIAT: 35

Ae@ T8 9 A2E, A5 3 &3, IF71A4EN|

£ A M(Sang-Suk Sohn) [(H3/¢]
+ 19839 29 : steEtw Fe
ot J)ABe (B
19859 24 @ QIstefeta ekl
PAZSIT} (@D
+ 198649 99 ~ 20124 1¥ : A4
AR 2759 AF
+ 20129 9¥ ~ @A HFS

al _ﬁl_.{'\_

Al Bofy

vzﬂﬂ A, 371%3

Z & H(Young-Nam Kim) (3]
+ 20184 8¢ : WS4 St
Bugeps dplER A (301

AD)

+ 19849 79 ~ 201449 99 : ()
T SHEARRER 3%

* 20144 10¥ ~ @4 : &F=EF
71 AAY oI HiEolA

(AP
FA71A

225



