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Abstract: In the operation of hydroelectric generating unit, thrust bearings generate a considerable amount of residual

heat due to load-bearing, friction. and other factors. Poor heat dissipation performance of lubricating oil can give rise to

the tile burning phenomenon, thus causing massive economic losses. Nanoparticles can not only improve the lubrication

characteristics of lubricating oil but also enhance the heat transfer process of lubricating oil. Accordingly, through numer-

ical simulation, this study examined the heat dissipation enhancement effect of lubricating oil in thrust bearings when re-

inforced by nano-copper oxide particles with different concentrations (0. 1wt%, 0. 3wt% , 0. 5wt%). The results demon-

strate that the addition of nano-copper oxide can enhance the heat dissipation efficiency of lubricating oil, and the most fa-

vorable heat dissipation effect is achieved when the concentration of nano-copper oxide is 0. 5wt%.
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J5 0.156 2 1.399 0. 852 34,136
0. 1wt % 0.166 3 1.554 0. 859 37.141
0.3wt% 0.173 3 1. 445 0.874 38,411
0.5wt% 0.175 3 1.43 0. 884 40. 236
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Fig. 1 Side sectional view of thrust bearing structure
22 HEHWES
(DFELME ., B,

//
BRIz

I i) —0 1
2V

A,z g mhiaL o S B BE RS — A A
TR LI 380V R K I Y BT s S BE R R

O EEFF, WTF 2.y FIA SRR
S50

K u, vuyvu. BN w T 2y o2 Ji B R4
Hip WM LR S0 M T ENE S, .
S,.S. MEhi R T SCIR I, 48 B & E T R
JE 86 BE AME FH A i 1A i Hofth o A5 sl s

(D BER TR, FEFRIAE AR AR 22 (I 1 R
A FIAEXT PR BER TR

aT aT aT
fﬂﬁ+%@$+”):

dz

1 2 aT IT
[( ) P
Ko, HIEE ML T IR u v 5351
SRARTa] e R s e R AR AR BR s R AT
B FRREGO NEPEFERLIC SR,
(DR K TG = 91k 53 B 8L A [
18] G F8 PR R R M 1 5 ) L AR S DA A K
B AREEE 7 AR BT o A AR o B ORL
PGS . XA R R B R IH —f A
P MRt DR NS FHRE T,
& L HI PR BECA Ty, & L0 Y

}+/¢(P (5

’
r Jr dr

T=(Tyn —To)/(T . — T (6)
O i . EHE 7 SR i T Y I 238 1
)l R4 8 i 5, IR PE Hagen-Poiseuille’s law 7]
WHRE SR LR
7R'AP
Sul.

K. Q Ml A ;R N B & L HE T
ENRE S ERERTIBGRER 3y & S DRI ol B i i i)
25 L N E KR AR T M vl KD |

2 (7 AT AR HA S5 AR AR Bt E R
Sz F U L. RIS 3l 26 R 3G K, 1 Wl A
JEE 45 03 15 O, Uik 2 BEL g 3, S 2 E U D
JRZ s SRR T R
23 ML X ERIE

R REAR T B3 A B R T 45 SR ME A L AT
Xof 52 S 10E T Y P AR R R AR S A3 1 AT AL
K H Ansys Fluent #EA7T 5B, 4y B A Y
R v AT A TR ARG 55, s 5 7 A A % 1)
MR AT AR ST B WK 2,

3 X b 269 101,370 X 10" ,484 X 10" 4~

Q= )




CHEYE o

B SR LA < KB e v LA il R 4 K T T e A R A BB T 5 « 205 -

3.0x10°
1.5x10° 4.5%x10°

2 Ko HE MR

Fig.2 Mesh model of the simulation
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Fig. 4 Pressure distribution contour at 0. 1wt% concentration
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Fig.5 Velocity distribution contours
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Fig. 7 Temperature distribution contours of lubricating oil

with different nano-copper oxide concentrations
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Fig. 8 Temperature and heat dissipation efficiency

variation with different nano-copper oxide concentrations
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