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Fig. 1 Thrust bearing diagram of hydro-generator unit
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Fig. 2 Diagram of oil film
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Fig. 3 Pressure distribution of thrust pad under different speeds
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Fig. 4 Temperature distribution of thrust pad

under different speeds
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Fig.5 Velocity distribution of mirror plate under
different speeds

P T AR A e A S & 3 ) B R Ak R A
VAT 3 J J5E 88 77 1) 3 2 ) 0 A1 AL A () G 5] 6
Firs . BB 2 7% T o e #1525 DA
[7i) 057 5 F) S A e 0 Ab S B, 0. 98k (A A
T T R T 1) 1 G AN ) Ry SR B
Tl 3 BU I E A By 2T B 0 i L HURE S
HHE 77 FU R 1D A B B HEAT 3T

TE 0. 25h ', ¥ BB, w8 8 DX 3 B R
A2 T ARAY B R A 2 Mk 3 T A
T3 FUAVGE AR 18] 5 R 8 T AR L 7 3 0
AL E B TR D, AR R B R E] 0. 50A
P E IR B R OR L e R 46,2 m/s . I
e X 1) FE G 5 1) B2 Bl H i AR XA
Jrds . 18 0. 75h 8, B B TT O [ A, 3
A MAER BN NS T M EA L AZEEREIC. 7%
UEHESIFLR 0. 98 7 H , 3 B HF (1 3E 1 PL R
121 5 J2 ) S 3 1 T S D L LT A T



« 208 - KO BE B % 2023 4F
7 ' i ) 457 32
FiE/(m-s™) FE/(m-s)
15,104 4255 —e— HEOVRE
14,078 37.938 401 —=— RXEE
e BAR |
13.053 33723 254 BARED 28
12.027 29.507
11.002 25292 % 304 24 n;?
9876 21.077 > =
8.951 16.861 HH 254 =
1925 12.646 Td 20 E
5200 8.431 20
5874
4848 gk 154 o
0.000
F#(ms)  (a)0h F(ms’y  (0)0.25h 10+ N
46.242 7 S T T T T T T T T T
i sz 0 20 40 60 80 100 120 140 160 180 200
41618 27.128 ‘ 5%a/(r-min”)
36.994 24.114 ES T“%ET’EE%EQE'%*quU—j]
32.369 21.100 NE S im RX/E
Z 7:5 1::5 Fig. 8 Temperature difference and maximum pressure
121 15071 |

18.497
13.873
9.248
4624
0.000

12.057
9.043
6.028
3.014
0.000

\

(¢)0.50h
Fi/(m-s™)
29.000

)

(d)0.75h

26.100
23.200
20.300
17.400
14.500
11.600
8.700
5.800

- 2.900
0.000

(¢)0.98h
o HEgEThEEESAARSEREST
Fig. 6 Velocity distribution of oil film at different

heights under design speed
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Fig.7 Pressure and temperature distribution of thrust

pad under runaway speed
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Optimal Dispatching of Manwan Reservoir Ecological Service

Value Based on Energy Value Analysis
FU Jiang-feng, ZHANG Dai-qing, ZHANG Hui, MA Sen, CHEN Yi-jing
(Faculty of Electric Power Engineering, Kunming University of Science and Technology, Kunming 650500, China)

Abstract: In order to realize the sustainable utilization and maintain the healthy development of river and reservoir e-
cosystem, this paper applied energy value analysis to reservoir ecological operation for discussing the energy optimal oper-
ation of reservoir ecological service value. With the objective of maximizing the service energy of Manwan Reservoir and
the constraints of ecological water demand and social economic water consumption, an optimal operation model of reser-
voir ecosystem service energy was established, and the ant colony algorithm was used to solve the model. The results
show that the total service energy of Manwan Reservoir is 2. 10 X 10* sej in high flow year, 1. 79 X 10* sej in normal
year, 1.58X10% sej in dry year. Main service values are ecological regulation, water supply and ecological support, ma-
terial production followed, cultural entertainment is the minimum. The results have practical value and important signifi-
cance for maintaining the healthy development of the Lancang River basin, especially for the ecosystem of the Manwan
Reservoir Region.

Key words: river and reservoir; ecosystem; service value; optimal scheduling; Manwan Reservoir
LA CACALA LA LA LA LA LA LA A LA LA LA LA LA LA LA LA LA L A LA LA LA LA LA LA LA LA LA LA LA LA LA LA LA LAL AL AL
(L35 208 T)

Influence of Rotating Speed on QOil Film Characteristics of

Thrust Bearing of Hydro-generator Unit
ZHANG Jian,DING Qiang, MA Hai-bo, WANG Tong, WANG Hao-yu
(China Energy Dadu River Repair &. Installation CO. ,LTD. , Leshan 614000, China)

Abstract: The performance of thrust bearing is very important to the energy conversion efficiency and stable opera-
tion of hydro-generator unit. Therefore. the thrust bearing of a hydropower station was taken as the research object. The
characteristics of thrust bearing oil film under different rotating speed conditions were studied. The pressure, speed and
temperature distribution inside the oil film were analyzed. The influence law of rotating speed on the performance of
thrust bearing was clarified. The results show that the rotational speed cannot change the pressure distribution on the
thrust pad surface, but with the increase of rotational speed, the relationship between the maximum pressure and rota-
tional speed is almost linear; The high temperature zone on the thrust pad surface moves away from the main shaft to-
wards the oil outlet side with the increase of the rotating speed. and the average temperature difference and the maximum
temperature difference show an upward trend. At runaway speed, the thrust bearing needs to bear much higher pressure
than the rated speed, and also needs to bear local high temperature. The maximum temperature difference at runaway
speed is more than 40 K, which is easy to cause bearing bush burning. The research results provide theoretical support
for the operation and optimal design of thrust bearings in hydropower stations.

Key words: thrust bearing; oil film characteristics; numerical simulation;runaway speed





