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Abstract

Taking the T4-79 No.5 fan as the research object, numerical simulation method is adopted to study
the influence of impeller structural parameters change on the performance of the centrifugal fan
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under the condition of high specific speed. On the basis of the original fan model, the number of
blades, the ratio of wheel diameter, the ratio of width to diameter and the outlet installation angle
of the impeller were respectively changed. Through numerical simulation, the aerodynamic anal-
ysis and flow characteristics analysis of the impeller of different structures in the working range
of high specific speed were carried out. The results show that reducing the number of blades, in-
creasing the ratio of wheel diameter and reducing the ratio of width to diameter are beneficial to
improve the performance of the centrifugal fan. With the decrease of outlet installation angle,
pressure decreases; efficiency increases; and specific speed increases, which are suitable for high
specific speed operation.
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Figure 1. Diagram of centrifugal fan impeller
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Table 1. Basic parameters of prototype fan

F 1 REXNEZIMERSH

i H Hfl TiH HifE

M6 O E % DyY/mm 352 B2 pu° 22.37
M6 H T E A% D/mm 500 25 ol 500
e L 5 b/mm 125 HIRVRE R 0.22
Rz 16 it 4 E R 0.38
HE3d nir-min” 1450 PR i L0 A L T 78.6

RiH] Pro/E BATHEAT ZHEGAR, SRJE S SRS AT A RIS 5, 45 IR NSRS AR
iR EE S SRR AT DU e .

T2 5 T O AN VR R v R0 T B RS O RV EBRAIE S SR, EEIRTT A Y, 2k 2 ok T 350
JInE, EJMERRMAK, HUbZR &% S T SR USRS, 25158 = 2H 10 400 73 R AF gt SRR .

fEZ R er, AR BCE GO EERY, Xt TR SRR R AT AR 400 T3 RIS A A AT Sk
R TERAPERAE -

DOI: 10.12677/m0s.2020.94043 441 e RSE TR


https://doi.org/10.12677/mos.2020.94043

IR S

1800

(a) "4t (c) B Lo R LA T L 1]
Figure 2. Prototype fan model
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Table 2. Grid independence validates data
2. MRS TT R M ISR
FF5 o % £ A o 1% ##JE/Pa 4 /Pa EERHI%
1 230 /5 8771 720.4 756.4 75.13
2 350 200 1 726.8 771.6 76.63
3 400 /i 250 726.3 771.1 76.58
4 500 /3 300 /i 726.5 772.7 76.75
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Figure 3. Comparison of prototype model performance curve
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Table 3. Verification of grid independence of 8-blade impeller
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Figure 4. Performance curve of different blade numbers
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Figure 5. 50% high speed cloud chart with different number of blades
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Figure 6. Performance curve of different wheel diameter ratio
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Figure 7. 180° meridian plane velocity streamline diagram with different wheel diameter ratio
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Figure 8. Performance curve of different width diameter ratio
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Figure 9. Flow line diagram of total pressure at 180° meridian with different width diameter ratio
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Figure 10. Performance curve of different outlet installation angles
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