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Fig.1 Thrust bearing oil tank seal structure
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Fig. 3 Grid division and grid independence verification
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Tab.1 Grid division scheme
JrE MRS ERITTE/ A T B HEE (kg » s )
1 33 472 32 545 0.034 530
2 113 538 112 473 0.034 524
3 184 817 182 656 0.034 480
4 312 875 310 161 0.034 403
5 846 244 840 864 0.034 398
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Fig.4 Chart of oil mist leakage at different

speeds and clearances
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Fig.5 Pressure distribution cloud diagram in the sealed cavity
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Fig. 6 Pressure variation curve on thrust head wall
HTIEL 6 R A5 27 1) Bt (L F) 384 o % B 3k 11 Ak
(IR 3 AT R 2 TR R 0. 2 mm HEANE] 2. 0
mm . % B P HAR B TR T3 162 063. 5 Pa T £
148 588. 7 Pa; TEM % it 2255 — % B 0, IR )
R E O BE A S TR B R R
R AR 23— B B R AN7E 0.2 mm [A) B, 285 5
— BRI R R REE] 140 000 Pa BT,
MiAE 2.0 mm [A] B, Jk ST AR 105 000 Pa Bk ;
TE H BT 1 BT 6 g DX, DA T 1 i



+ 206 Ko BE WO R % 2023 4F
G0 e, BHL Lk A i 82 L T R] B E AL R T T B s B S Jﬂﬁ P EOME R R 2, TR
B DX 5 25 B s P9 B 1R g B 2 TRD B EL 1% 15 Jn i E%”%TPEW%% P2 T R 5 24 0 AR PR g %
PRRRAG . BT 5 . K 0 A Bl 5 S 453 A1) B %) 154 Wi ] BT S —YROKs TR T i i Ak b Bl B o BE PR
Tk /0N o %5 445 %) 1 9 A FH A0 il o ) i 344 o 7 ik T a2 BUE WA R R e AE 1 Ab

5§53 o TN 1) BT 384 0005 A A9 B 10 T g e A1
i DR A i 55 %
i 3 28 A 52 Wi 2 B 30PN 3 BE B9 O A AR

ESINEIRTIER

BB 7 ORI RN EE s E . HEBE R
0.2 mm i}, 7% 28 0] B BI04 B 132 4 /0N, 8 B s Y
PRI = | S VNP O e L B = A A= 1|1

{ELIZE T 1, 2 L HE T A S O Ok B R 13 P Ut
P 9t 9 AN BTG R AR TS B BN R L 4R
5 J JEE AR 10 U0 189 32 B, % B 0 O X
SEET O 7E M7 B IR SEAS R A, LT
A X 5 SCHR 9 TR T 4 2R — B0 A B
R 1 v Ak Pl T 368 1 A TE S U AR O R 480 it IX
iaji,i%jﬁﬂ’wfﬁﬁiﬂﬂéﬁjt

BE/(m s’ >_ I

100 120 140 160 180 200

II!!

I i

(a)02mm '(b)04mm '(c)OGmm (d)08mm (e)lOmm
L n

(f)12mm (g)14mm (h)16mm (1)18mm |(J)20mm

B7 BHENSHNEESHZE
Fig.7 Velocity distribution cloud in the sealed cavity
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Fig. 8 Velocity change curve at a position 0. 1 mm away
from the thrust head wall
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Experimental and Numerical Simulation Study on Mechanical Properties of

Sandstone with Prefabricated Intermittent Fissures

LIU Shu-xin,ZHENG Xu, DING Kai,ZHANG Dong-jie

(Institute of Mining and Coal, Inner Mongolia University of Science and Technology, Baotou 014010, China)

Abstract: In order to study the mechanical properties of rocks with prefabricated fissures, rock specimens with inter-
mittent fissures at different angles were prepared. Uniaxial compression test was carried out on the specimens with fis-
sures using uniaxial compression test equipment. It is found that the uniaxial compressive strength of 40° intermittent fis-
sures is the largest, followed by that of 60°and 20°. The PFC2D was used to simulate the test process. The change law of
microcrack and stress in the test process was analyzed. It is found that the strength of rock bridge has an important im-
pact on the uniaxial compressive strength of the specimen. Through comparison, the change law of stress-strain curve of
numerical simulation is basically consistent with that of physical test.

Key words: prefabricated fissures; uniaxial compression; PFC2D; numerical calculation
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Influence of Wear Clearance and Unit Speed on Oil Tank

Seal Leakage of Thrust Bearing
PENG Xu-yi' s QIN Cheng' , WU Zhong-hua' ,ZHANG Song-xiao' ,
NIE Sai',SUN Jie’ ,ZHENG Yuan®,ZHANG Yu-quan®
(1. Jiangxi Hongping Pumped Storage Co. ,LTD. , Yichun 330603, China; 2a. College of Water Conservancy and

Hydropower Engineering; 2b. College of Energy and Electrical Engineering, Hohai University, Nanjing 210098, China)

Abstract: As the time goes by, the seal of the bearing oil tank cover of the hydropower station is gradually worn, the
gap between dynamic and static increases, and the oil mist escapes seriously. In order to explore the influence of wear
clearance and unit speed on oil mist leakage in oil tank seal, a geometric model of thrust bearing oil tank seal of generator
was established. Using SST k-w turbulence model, steady state numerical simulation was carried out for oil mist leakage
at different clearances (0. 2 mm-2 mm) and rotating speeds (100 r/min-500 r/min). It is found that the influence of
clearance value on oil mist leakage is much higher than that of rotational speed. With the increase of clearance, the thrott-
ling effect of sealing teeth is weakened, the sealing inlet pressure is reduced, and the oil mist leakage at the top of the
tank cover is aggravated. The inlet and outlet velocity increases with the increase of wear clearance value. When the clear-
ance value increases from 0.2 mm to 2 mm. the inlet velocity increases from 20 m/s to 113 m/s. the outlet speed increa-
ses from 76 m/s to 144 m/s, the leakage volume increases from 0. 034 4 kg/s to 0. 053 8 kg/s. The research can provide
a theoretical basis for the optimization of sealing structure, the formulation of power station operation strategy. and the
judgment of sealing performance.

Key words: hydropower station; thrust bearing oil tank; seal clearance wear; oil mist leakage; SST k-w turbulence
model





