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A Study on the Effects of Temperature Rise and Turbulence
on the Performance of Large Tilting Pad Journal Bearings

Hyun-Cheon Ha and Kyung-Woong Kim

Department of Precision Engineering and Mechatronics
Korea Advanced Institute of Science and Technology

Abstract—The thermohydrodynamic performance of large tilting ped journal bearings is analyzed,
taking into account the three dimensional variation of lubricant viscosity. The eddy viscosity model
based on wall formula is applied. The effects of temperature rise and turbulence on the bearing
performance are studied in comparision with the isothermal or the laminar analysis. It is shown
that these effects have significant influence on temperature distribution, load capacity and power

loss of the bearing.
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Table 1. Dimensional and operational parameters used
in numerical analysis for a 4-pad tilting pad journal

bearing (Load between pad)
Diameter D =300 mm

Length L=150 mm(L/D=0.5)
Radial clearance C,=0.45 mm(C,/R=0.003)
Pad thickness T,=48 mm

Pad arcs B=280 deg/ea

Pivot position B,=05

Oil density p=850 kg/m?

Oil specific heat

Oil viscosity A case)
Oil viscosity -{B case)
Oil T coefficient

Oil thermal conductivity
Air thermal conductivity
Pad thermal condctivity
Convection heat transfer

¢ =2200 J/kg'C

u=0.027 kg/msec @407T
u=0.016 kg/msec @60C
a=0.0267/C

K,=0.145 W/m<T
K,=0.025 W/mT
K,=120 W/mT

h, =350 W/m*C
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Fig. 6. Contour maps for the temperature through pad
and fluid film in the mid-plane in the case of insulated
shaft temperature

N=3600 rpm, m=0.0, &=0.7 (laminar flow)
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Fig. 7. Contour maps for the temperature through pad
and fluid film in the mid-plane in the case of constant
shaft temperature

N=3600 rpm, m=0.0, £=0.7 (laminar flow)
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Fig. 8. Contour maps for the temperature through pad
and fluid film in the mid-plane in the case of insulated
shaft temperature

N=3600 rpm, m=0.0, &=0.7 (turbulent flow)

Fig. 9. Contour maps for the temperature through pad
and fluid film in the mid-plane in the case of constant
shaft temperature

N=3600 rpm, m=0.0, &=0.7 (turbulent flow)
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