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Q 9o E g3 g7EE ALFE-Eo] 83% oAl £ 10,000 m¥/mind 9l A4 718 Aisly] Yot £E
7] A4 S 2AFRIY, $AFHS Bolo] £37] AT $87] HAL A=A $37] 4o F2 Wol A&
He HA3E A83IEQl ANSYS CFX 13.0& AREste] £Asj4S okt S840 A" 2L %
16,200 m*/min, 344 893 rpm, 2% 330 Tolth. Bxo] H]ZFS 3.150|1, Y=L 90m~212molw, F
265kg/minl. & 3ttt $872 FYEE EXoZ 3t 879 AXAALS F&3| sty Ysto] +RHELA S
o] Wslo] W2 4] AL AR HAAFAAT B 25 Finne RES 285l0] $x|5)4S 33t 27 HEEYA
FE 1, FHELASE 0.1 F97F AR AAddT FAREA UERSTE Duct deflector7h HA]of sto] wx]+&=
IS A H7] Y5to] Duct deflector’t Q= Zdy}; Qle Bdg vlwste] a4 $Pst3ct 842 2
I}, Duct deflector® AX|et F9 ImpellerolA Ha 167% @451, BossOllAl+= B 133% 5716 Aoz
Uebgth Dust deflector®] Zojo met & 5712 mdl& AJAdstar, olof tisto] F4] £x|&4e 45190, Zo]
7} 7F 20 Case 57F H4450] 7 943 Ao2 Yt Case 59 %7 462 44 880 rpm, BF
16,200 m*/min¥ A<, A 691.7 mmAqet A¢EE 83.3%= LreEhytct.

Abstract The blower erosion phenomenon was investigated to develop a long-life blower with a volume
flow rate of 10,000 m’/min with the required total pressure efficiency of 83% or more. The blower
performance and blower erosion were predicted through numerical analysis by computational fluid
dynamics(CFD). The conditions used for numerical analysis were an air volume of 16,200 m>/min, a
rotation speed of 893 rpm, and a temperature of 330°C. The specific gravity, particle size, and amount
of the dust was 3.15, 90 mm~212 m, and is 265 kg/min, respectively. To examine the effects of a dust
deflector on erosion, erosion analysis was performed by comparing the models with and without a dust
deflector. Numerical analysis showed that when the dust deflector is installed, the average tended to
decrease by 167% in the impeller and 133% in the boss. CFD using the Finne's model for erosion
revealed a parallel restitution coefficient of 1 and a perpendicular restitution coefficient of 0.1. The
blower performance of case 5 was 691.7 mmAq, and the efficiency was 83.3% when the rotation speed
and the air volume flow rate were 880 rpm and 16,200 m’/min, respectively.
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Fig. 1. Impeller erosion cases.
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Fig. 2. Brosion of Kiln I.D. blower (S company).
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(c) Front view

Fig. 3. Model for CFD.
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(b) Rotor
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Fig. 4. Mesh of CFD.
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Fig. 6. Shape of impeller and dust deflector.
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Table 2. Average value of Erosion rate density
[kg/m?sl.

Type Impeller Boss

Case 1 0.00080 0.00023

Case 2 0.00074 106.5% | 0.00022 105.5% |

Case 3 0.00061 123.5% | 0.00020 114.7% |

Case 4 0.00045 143.2% | 0.00019 119.0% |

Case 5 0.00040 150.0% | 0.00019 119.0% 4

Fig. 10. Velocity streamline[m/s] of case 5.
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Fig. 11. Total pressure-volume flowrate curve of case 5.
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Fig. 12. Efficiency-volume flowrate curve of case 5.
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