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A gerotor is suitable for miniature manufacturing because it has high discharge per 1 cycle and a
simple structure, while also being widely used for lubrication oil of engines and as a hydraulic
source of automatic transmission. In the automobile industry, improvements in fuel efficiency and
noise reduction have recently come to the fore. It has also been necessary to continuously
improve the flow rate and noise of internal gear pumps for better fuel efficiency through optimal
gerotor and port shape design. In this study, to develop an optimal gerotor with a new lobe shape,
2-ellipses-combined, the equation of the lobe shape was derived, and CFD analysis results were
compared for 2-ellipses with those of the previous gerotors (3-ellipses and ellipse1-involute-
ellipse2). A performance test for the oil pump with the optimal rotor (2-ellipses) was carried out
and showed good agreement with the results obtained from CFD analysis.
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Fig. 3 Orthogonal condition for finding contact points
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Table 1 Rotor profiles according to the values of design

parameters

Table 2 Lobe shape’s change according to increase of
the design parameter
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Fig. 7 Schematic model for predicting flow rate and
irregularity
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Fig. 8 Schematic model for predicting specific sliding
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Fig. 13 Profiles of optimal rotors (circle, 2-ellipses, 3-
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Table 3 Performance parameters of optimal rotors (2-
ellipses, 3-ellipses and ell1-inv-ell2)

Type Flow rate | Irregularity S;.)ec'%ﬁc Pressure
(kg/s) (%) slipping | angle

Circle 0.6534 3.37 2.31 27.47
3-Ellipses | 0.6703 3.96 1.27 23.53
Ell1-Inv-Ell2| 0.6702 3.99 1.26 23.72
2-Ellipses | 0.6720 3.7 1.35 18.38
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Fig. 16 Mesh for CFD analysis

Table 4 Material properties of AFT

Kinematic Dynamic
viscosity viscosity

8.2 mm*/sec |0.0066 kg/ms

Temperature| Density

80 C 799.7 kg/m*
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Fig. 17 CFD analyses results of 2-ellipses oil pumps

Table 5 Comparing CFD results 2-ellipses with 3-
ellipses and elll-inv-ell2

Flow rate(kg/s) | Irregularity (%)
3-Ellipses 0.5428 3.6050
Elll-inv-ell2 0.5471 3.4467
2-Ellipses 0.5613 2.7871

> Inner rotor

QOuter rotor

Fig. 18 Prototypes and performance tester
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Table 6 Test results of 2-ellipses prototypes

Prototype 1 Prototype 2
Test 1 0.5495 0.5483
fl Test 2 0.5519 0.5521
OW Iale et 3 0.5521 0.5483
(kg/s)
Test 4 0.5517 0.5479
Test 5 0.5514 0.5507

Table 7 Comparison of flow rates regarding to theory,
CFD analysis, and performance test

CFD Performance
analysis test
0.5613
(1.98%)

Theory

Flow rate 0.67208

(kg/s) (22.11%) 0.5504

eol, & 10719] d|o]E|(Table 6)°l thak <t
S AT o2, fEA 9 AeAE
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%I (No. 2014R1A1A4A01009110).
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