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Three-Dimensional Heat Transfer Analysis on
Tilting-Pad Thrust Bearings

Ho Jong Kim', Sung Pil Choi* and Hyun Chun Ha*
Dept. of Automobile Engineering, Doowon Technical College, *Turbolink, Inc.

Abstract — In the present study, we developed a numerical analysis seftware to predict performance of tilting-
pad thrust bearings. The finite element method was adopted to compute lubricant film pressure and temperature.
Three-dimensional heat transfer equations were solved simultaneously for the lubricant film, pad, and ranner.
Groove temperature was assumed with two different models. From application of the software to a thrust bearing,
it has been seen that the three-dimensional analysis predicts higher temperature than the average temperature
analysis. It has also been found that the groove model with a hot-oil-carry-over factor predicts higher tem-

perature.

Key words — thrust bearing, tilting pad, heat transfer, groove temperature, load capacity.
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Fig. 1. Schematics of a tilting pad.
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Fig. 7. Flow chart for the advanced analysis.

Table 1. Data on the sample bearing

BEARING SPECIFICATION

Bearing type Tilting pad
Out diameter 266.7 mm
Inner diameter 144.5 mm
No. of pad 8

Pad angle 38°

Rad. pivot location

Circum. pivot loc.

102.8 mm (rel.: 0.5)
22.8° (rel.: 0.6)

LUBRICANT
ISO grade VG 32
Viscosity 32¢S at 40°C, 5.4cS at 100°C

Specific gravity
Specific heat

0.8592 at 20°C
1952.3 at 20°C

Supply flow rate 80 L/min
Supply temperature  45°C
OPERATION

Rotating speed 5400 rpm
Thrust load 46 kKN
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Table 2. Data on the pad and runner
Pad thickness: 30 mm

Pad ..
a Pad conductivity: 40 W/m°C
Runner thickness: 20 mm
Density: 7800 Kg/m®
Runner Conductivity: 20 W/m°C
Specific heat: 480 J/Kg°C
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Fig. 8. Variations of the pivot film thickness with
respect to the axial load.
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Fig. 9. Variations of film temperatures with respect to
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Table 3. Summary of results

AVG FIX HOC
he (um) 69.4 73.1 69.2
P () 434 43.1 40.8
T CC) 65.7 719 0.6
T, (°C) 534 53.4 56.7
7, (0) 54.5 543 53.8
H, (kW) 22.54 2147 20.35
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k, : thermal conductivity of runner

k, : thermal conductivity of pad

R, R :pad inside and outside radii,
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p :pad angle

7 :radial pivot position

G, : circumferential pivot position

h : film thickness

h. :pivot fitm thickness

XV zZ : Cartesian coordinates

7,6z : Cylindrical coordinates

O Qe Quiy Qs Qe - flow rate

H, : dissipation

X : hot-oil-carry-over factor
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