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Abstract —Elliptical bearings are widely used for large steam turbines owing to their excellent load carrying
capacity and good dynamic stability. Power loss in bearings is an extremely important parameter, especially for
high turbine capacities. Optimization of operation conditions and design variables such as bearing clearance and
bearing length can reduce the power loss in elliptical bearings. Although changes in the oil supply method have
served to increase the efficiency of the tilting pad journal bearing, it has not explicitly improved elliptical bear-
ings. In this study, we verify the static characteristics of an elliptical bearing by changing the direction of oil sup-
ply. We evaluate the bearing power loss and bearing metal temperature, and compare the bearing performance
and reliability in different test cases. The direction of oil supply is 90° (9 o'clock) and 270° (3 o'clock) when the
rotor rotates in a counterclockwise direction. We use an elliptical bearing with an inner diameter and active length
of 220.30 and 110.00 mm, respectively. Bearing power loss and bearing metal temperatures are measured and
evaluated by rotor rotational speed, oil flow rate, and bearing load. The results reveal a 20 reduction in the power
loss when the direction of oil supply is 90. Furthermore, the oil film on the upper part of the bearing has a high
temperature when the direction of oil supply is 90°. In contrast, when the direction of oil supply is 270°, the oil
film on the upper part of the bearing is relatively cold.

Keywords —elliptical bearing(E-1 & ] o] &), power loss(&
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Nomenclature

: Shear stress (N/m?)

: Viscosity (Pa-sec)

: Velocity (m/s)

: Oil film thickness (m)
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Fig. 1. Schematic of bearing test equipment.
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Vol. 34, No. 4, August, 2018



140

Table 1. Main test equipment capacity

Equipment Value Accuracy
Torque meter (N-m) 500 +0.5
Oil flow rate (L/min) 100 +1
Load cell (Ton) 20 +0.01
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Table 3. Test conditions

Load Oil flow rate

No Rotational speed

(kN) (L/min) (rpm)
1 12.5 -
2 250 -
_ 30
3 375 600~4200 rpm (A600 rpm)
4 50.0
5 12.5 600~4200 rpm (A600 rpm)
6 250 50 600~4200 rpm (A600 rpm)
7 375 600~4200 rpm (A600 rpm)
8 50.0 600~4200 rpm (A600 rpm)
9 12.5 -
10 250 -
70
1 375 600~4200 rpm (A600 rpm)
12 50.0 -
13 125 -
14 250 -
_ 90
15 375 600~4200 rpm (A600 rpm)
16 50.0 -
30
®— Oijl Supply 270degree
2 | Qil Supply 90degree
20 |
% ']
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Fig. 6. Rotational speed vs. power loss with 37.5 kN,
50 L/min oil flow rate.
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Fig. 7. Power loss by bearing load with 50 L/min oil
flow rate.
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Fig. 8. Power loss ratio for 50 kN to 12.5 kN with 50 L/
min oil flow rate.
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Fig. 9. Power loss by oil flow rate with 37.5 kN.
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Fig. 10. Power loss difference between 90 L/min and 30
L/min at 12.5 kN.
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Fig. 11. Bearing metal temperature by rotational speed
of oil supply 270 degree with 37.5 kN, 50 L/min.
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Fig. 12. Bearing metal temperature by rotational speed
of oil supply 90 degree with 37.5 kN, 50 L/min.

o]y H713d0] U= 280 degreedlA] AL
A3 A whEe] WAgtE 9 S 270 degree
Wk wojgol = Fig 113} o] AT$IA] 280
degreedl| X &7} 744 F Zulslthy) MRz o=w
Aasidint. ol eollx Wkd ede] FHFoE <l
st FAd wiEE WEke oA Rt WzkeuR] 7t
7] w2l Adetellx] L7t FRA R gk Aow
Helt} SFA|9k, Fig. 128} o] 9 FF 90 degree
2 Hjold ShellA s HjolRoll U mlxl A
o] HA vhE]7] wlitoll 280 degreeclA o]

2 w7 4% F Aage @I ok

3-2-9. HIO1 GIZ01l 2 I HE 2%
QAUAFF 50 Liming 243 AEjollA] Wl 315
< 12.5 KNFE 50 kN7EA] S7HA0Z0 dElell A 4200



& 12.5kN
o 0] 250N
2 A 37.5kN v
< ¥— 50.0kN \
o 804
5 vt
]
& e
2 19 Lo '
E v |
2 s mE_
= f| -l
2 A " \ [
© B0 4 Lem L]
= Yeu .
2 in
T 50 (B I =" ! v
3 g ¥l n
v
40 T I 1
] 0 180 270 360

TC position, degree

Fig. 13. Bearing metal temperature by bearing load for
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Fig. 15. Bearing metal temperature by oil flow rate for
oil supply 270 degree with 37.5 kN at 4200 rpm.

100

#— 30L/min
0 4 ®— 50U/min
Q A 70L/min
= ¥— 90L/min
o 804
El
@
s
£ 70+
g
=
g 6oy
-
g .
E 50 .
=
Y
40 T T T
) a0 180 270 360

TC position, degree

Fig. 16. Bearing metal temperature by oil flow rate for
oil supply 90 degree with 37.5 kN at 4200 rpm.
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Fig. 17. Schematic bearing oil temperature distribution
with oil supply 270 degree.

Cold oil

Fig. 18. Schematic bearing oil temperature distribution
with oil supply 90 degree.
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