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Abstract

To reduce the flow pulsation of the pan-cycloid pump of the aircraft engine effectively in different
flight heights on the premise of maintaining excellent volumetric efficiency, simulations of flow
field in the pan-cycloid pump of different cavity structure in different working heights are con-
ducted with CFD method in this paper. It found that for high-speed single-stage pump, communi-
cating inlet cavity or communicating both inlet and outlet cavity can reduce the flow pulsation ef-
fectively. Meanwhile, in order to reduce the pressure pulsation, the analysis under the situation of
communicating both inlet and outlet cavity is carried out further, and we find that with the in-
crease of the area of communication and decrease of the distance between the cavity, the actual
flow rate increases at first and then declines, and the flow pulsation declines rapidly at first and
then rises slowly. It is justified that this situation can reduce the flow pulsation effectively, while
maintaining the enough actual flow. For multi-stage pump, through the simulation of two-stage
pan-cycloid pump with 4 inner rotor teeth, it is proved that dislocation method can significantly
reduce the flow pulsation of multi-stage pump.
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Figure 1. Two traditional cavities’ structure
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Figure 2. The fluid domain of improved pan-cycloid pump
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Figure 3. The fluid domain of single-stage pan-cycloid pump
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Figure 4. Grid: Single-stage pan-cycloid pump volume
chamber in fluid domain
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Figure 5. Grid: The fluid domain of the inlet and outlet cav-
ity of the single-stage pan-cycloid pump
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Table 3. Flow characteristic simulation result for different communication parts under different

heights
igXHEETWKE%E%ﬁﬁEﬁﬁWE%%
PABGEET=RIA = BE/m PRI E/L/min it =k Eh/L/min
ERLpiil 0 11.73 1.77
ERpiil 4000 9.58 2.83
ESapi] 6000 8.69 3.16
ESapil 8000 7.38 3.43
ESapil 10,000 6.06 3.72
VA8 0 11.92 1.83
i ampbtapi] 4000 9.73 2.90
i pmpbtapi] 6000 8.78 3.17
e E 8000 757 343
H g 10,000 6.06 3.74
prigmplapii] 0 12.07 155
prigmpbrapi] 4000 10.07 2.68
prigmpbrapi] 6000 9.08 3.06
HEOVEE 8000 7.57 3.33
prigmMap ] 10,000 6.06 361
HE. H @ 0 12.07 1.60
i HIOE 4000 10.03 2.63
e HOE 6000 9.08 2.98
e HOVEE 8000 7.57 3.32
e HOvEE 10,000 6.06 3.66
AQuy

35

—— AR

—— AR
HimiENE

—— i R

25

o 2000 4000 6000 8000 10000 12000
%E

Figure 6. Curve: The influence of communication position
on the flow pulsation in different height
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Figure 7. Curve: The influence of communication position
on the actual flow in different height
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Figure 8. Curve: Effect of communicate area and cavity dis-
tant on actual flow of ground state
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Figure 9. Curve: effect of communicate area and cavity dis-
tant on actual flow at 10 km
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Figure 10. Curve: Effect of communicate area and cavity
distant on flow pulsation of ground state
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distant on actual flow at 10 km
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Figure 12. Prototype two-stage pan-cycloid pump
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Figure 13. Dislocated two-stage pan-cycloid pump
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Figure 14. Pressure cloud: Prototype two-stage pan-cycloid
pump
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Figure 15. Pulsating flow diagram: Prototype two-stage pan-cycloid
pump
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Figure 16. Pressure cloud: Dislocated two-stage pan-cycloid
pump
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Figure 17. Pulsating flow diagram: Dislocated two-stage pan-cycloid
pump
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