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Abstract: The CFD analysis on the performance of the rotor oil pump in the automatic transmission with
and without the tunnel in the cover was carried out theoretically. Model 1 has a tunnel on the cover and
Model 2 does not have one. As the rotating speed increases from 1,000 to 6,000 rpm, the discharged
flow rate of Model 1 increases from 10.65 rpm to 64.67 rpm and volumetric efficiency increases from
81.3% to 87.8%. The Model 2 shows the similar discharged flow rate and volume efficiency with those
of the Model 1. The torque load of Model 1 increases from 3.21 N'm to 3.38 N'm with increasing from
1000 to 2,000 rpm, and the Model 2 shows almost similar one. However, at the high speed like 6,000
rpm, the torque load of Model 2 is 4.37 Nm, which is 2.4% higher than that of the Model 1. The reason
is that the presence of cover tunnel can decrease pulsating pressure and vibration. Therefore, the
application of cover tunnel in the gerotor pump can increase performance and decrease sound and
vibration.

Key Words : Gerotor oil pump, Tunnel effect, Discharged flow rate, Torque load, Pressure ripple
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/ Quter rotor

Inner rotor

(a) Inner and outer rotor of a gerotor oil pump

Pressure
Monitoring
Point : Inlet

Pressure
Monitoring -~ '
Point : Qutlet « N
|
Outlet

(b) Modeling of the gerotor oil pump

Fig. 1 Inner and outer rotor geometry and

simulation schematic of gerotor pump

Y | N

(a) Model 1 (with cover tunnel) L : Real
image, R : Flow field

(b) Model 2 (without cover tunnel) L : Real
image, R : Flow field

Fig. 2 Gerotor oil pump with and without the cover

tunnel
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Transport equation :
8 —_—
S PF)HY « (pVE)= vV « (IVf,)+ B~ R()

Phase change rate (Vapor generation) :

Vch 2(}7_1%)
R(z - Qa o PPy 3pl (1 - f’U - fg) (2)

Phase change rate (Condensation) :

Vch 2 (p - pv)

PPy

A=C o 3p;
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Table 1 Design parameters of a gerotor oil pump
Item Value
Inner teeth, Z, (EA) 13
Outer teeth, Z, (EA) 14
Volumetric displacement (mL) 12
Side clearance  (mm) 0.035
Body clearance  (mm) 0.0125
Tip clearance  (mm) 0.09
Table 2 Design parameters of a gerotor oil pump
Item Value
Outlet pressure 16 bar
Operation 1000
condition RPM 2000,
3000
. . 0.00586
Viscosity Pa-s
: . 821.1
0?1. Density ke/m’®
condition Temperature 85T
Dissolved gas
fraction 10%
2.2 M=2E HZ M=z
B oadol AgE ARH HLE AEUET] S
cUYze A9 HALse] wet Yro 7
o7l A9 A 293 FRFHE 15
of A2E PFxo| IHELEEE 1,000, 2,000, 6,000
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