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Abstract

In order to study the influence of different acceleration ratios on the aerodynamic performance of
meridional accelerated axial flow fans, fans with an acceleration ratio of 1.32 and labeled As C
were selected as the model reference. Meanwhile, fans A, B, D and E with an acceleration ratio of
1.55, 1.43, 1.22 and 1.12 were selected as the comparison objects. The numerical simulation re-
sults show that the influence on the flow field of the fan is mainly concentrated in the low pressure
area at the side of the guide cone and the tail when the fan deviates from the optimal acceleration
ratio design point, and the flow loss at the tail accounts for a large part of the total loss. As the ac-
celeration ratio decreases, the eddy current area diffuses from the tail end of the guide cone to the
rotor blade area, which has obvious interaction with the main flow and greatly reduces the fan
performance. Different acceleration ratios have a significant effect on the blade’s power capacity,
and the fan’s performance curve distribution presents the law of decreasing distribution on both
sides with the optimal acceleration ratio value of 1.32 as symmetry.
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Figure 1. Geometric model of each part of the fan
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Figure 2. Model impeller C
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Table 1. Basic parameters of fan C
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Figure 3. Geometric figures of five different acceleration ratio impellers
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Table 2. Contrast parameters of five types of fans
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Figure 4. The whole mesh diagram of the fan system
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Table 3. Grid independence verification results
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Figure 5. Local mesh encryption of blade
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Figure 6. Field drawing of fan performance test
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Figure 7. The full pressure flow curve of the original model is

compared with the test

7. RIREIE[E - REHMZSIXIEXIEL

RAHLD ME, FERENT 2 ke/s I, FAREZEA BRI oG8 K@ s . BEE Dk b A
Wik, ol B Ol R i R I A R, BRI RN . HRERT 2 ke/s I, =
ANAMLE A - it AL — 2R 2R 35k, 45xE T Dy E PR UL, HZRAA B S, 1]
W T b AN BTN, R ORI X, s U 2 SR 2, AEH C A RWIE, B AR AL
C R, B T O RS ARG A i F8 o 72 B CE LA TLRh KL 3 KM : KL C > KWL B >

KHLD > KHLE> XKL A

—=— XA
—o— JXULB
—A— KHLC
3000 —— J)—(L*)-LD
—o— XWLE
2500 |
. 2000 |
£
4 1500 F
<
1000
500 |
0 1 1 1 1 1
0.0 0.5 1.0 1.5 2.0 2.5

e (ke/s)

Figure 8. Total pressure-flow curve
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Figure 9. Efficiency-flow curves
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Figure 10. Meridional velocity flow diagram of fan A
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Figure 11. Meridional velocity flow diagram of fan B
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Figure 12. Meridional velocity flow diagram of fan C
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Figure 13. Meridional velocity flow diagram of fan D
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Figure 14. Meridional velocity flow diagram of fan E
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Figure 15. High pressure distribution on 2/3 blades of fan A
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Figure 16. High pressure distribution on 2/3 blades of fan B
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Figure 17. High pressure distribution on 2/3 blades of fan C
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Figure 18. High pressure distribution on 2/3 blades of fan D
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Figure 19. High pressure distribution on 2/3 blades of fan E
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Figure 20. Total pressure and efficiency diagram of the optimal

working point of the fan with different acceleration ratios
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