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Abstract: The computational fluid dynamics (CFD) two phase flow and dynamic mesh
technologies were applied to the numerical calculation of dynamic characteristics of journal
bearing. A new journal bearing dynamic characteristic solving model using the two phase
flow theory of CFD model was established. The two phase flow theory of computational flu-
id dynamics for the journal bearing dynamic characteristics did not need to define the oil film
rupture boundary condition, and it can generate more complementary and more accurate flow
information. The pressure distribution characteristics of the sliding bearing were compared,
and the cavitation characteristics and the effects of the journal bearing were calculated. Fi-
nally, the effect of the two phase flow theory of CFD model on dynamic characteristics of
journal bearing was analyzed. Calculation results show that the cavitation ratio increases sig-

nificantly with the increase of rotating speed, eccentricity, and vaporization pressure, and
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decreases slowly with the increase of inlet pressure. Using two phase flow, calculation re-

sults also show that the direct stiffness increases, the cross stiffness decreases and the direct and

cross dampings decrease. The deviation between the single phase flow and the two phase flow

increases with the increase of eccentricity.

Key words: journal bearing; dynamic characteristics;

computational fluid dynamics (CFD); two phase flow; dynamic mesh

T il AR T R AR K B R G R R
ST A R B AL VAR A R LA A e B LA 2 4
BB T EZ N R, W3 oK 0 3 ) R 2 07
W T RAE M S8, B AT sh iR 3h ) R
YERF 9% K £ # 5T 1€ Reynolds J7 12 ZL fl B0,
Reynolds 7 # &% N-S B ik, i+8 45 R g
8 55 U, Sz W iy 7 R M L {ESR % Reynolds J7 #2 B
B IR A 0 3 BT T Bl R Bl ) R P R 4R
RS LY il AR T R R A L A 2R,
22 7 BR . BE & 15 AR 3 )1 %% (computa-
tional fluid dynamics, CFD) 4 K 1) & &, B W 4b
IEFE JF R BT = 48 CFD # R /9 15 zh il &
FgE .

3R Bl R Bl ) R SR AR SR
JE XN 42 R WAL ARCHS DX N 4 o 454 L R T o
e 1 75V R i it D B L S PR b e T B O
B 10 52 56 45 R 2 B Sl R T 97 IOl AL AR
BAETE. R T R el M AR ST SR R R S 2 SOk
L5 14 1 3 sl b R 9 AR 23 AT BRCR 3o 3 sl il R
R 25 T T 23 A AT TR IS TR A R AR
2 A IS W A A S SE PR AL S SR
B 45 W) G B AR SR — 20 B A IR e A
)18 2R 2h ) FEVER % o CED 3l (A% B AR
FH T8 3l R W EE L BELJE R BOK il i sr 7T
CFD 7 AH it 3838 9 3h 4l 7K 2l 7 e Pk oR i B AL 1
BT BRI T AR AL T 3l R D A A R L
BEOIHT T S AR O A R AR e R i TR R
WESE T P AH UL X T 2l il 3l R P 1

1 BHHEAERBES AR

B 15 T B0 il R g Fe i T R AL K
) ST 30 235 R R B B0 R XN T A 58 A i 2L L i
TR L A A5OR L AT B 2 R S A R R
7. [ A A — BE BT 5Y 35 43 S0l WL 4% ) I Bl Al R 67
XASBHMILRAERES Y 24T
Dellis #il Arcoumanis™" | B &5 i & 1% 1% 2% 7% WL
Z2A5 B0 1 30 R 7 XY BR S A W S SR TE R
MR,

1 i 3 AR A s R R
Fig.'1 Working principle diagram of journal bearing

[ZESIEEY/MIN

HAR

&2 67 XSO P ARTE 25 43 A1
Fig. 2 Gas liquid two phase flow morphological

character in zone of negative pressure

JIT A 33X B S 56 45 BEAR UL B, b R £ R X S
B b2 DA AR I 1 T2 IR & A . AR 4
Reynolds J5 & K& CFD 3K fif 152 A 2 7 5 — A2 1)
WA AT, BRI A i S il R i T X 43 SR I
JIEL 52 IR XL R SRy T o A A 5 i AR 3
TRV L B 0 A P B T R A X T 3l R P RE 1
AN
2 B EhEh A B 14 CFD WHER

R

2.1 BESMEBXS

A SC UL R AE 1 Bl Al R R SR X 4L 8] 3 45
T U Bl R G DA S5 A L B R il oK R
W TE PN A A 1 S R TR i vl O
N Bl R i O L T Bl Al R R R R ) i A



9512 P FRAE BT PR U e T S R B R R 2823

P 3 Sl R A 454 ]

Fig.3 Grid structure of journal bearing model
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Fig. 7 Influence of parameters on cavitation ratio
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Table 1 ““Dynamic characteristic coefficient of journal bearing

NIl 240/ (10° N/m)

FHJE Z %/ (10" N » s/m)

% R Ry Ry Ry e 5l 3 g Cor o Con o
x/hy y/h=0.010 43,8 —28.0 89.8 56.2  x/wh=7y/wh=0.010  6.40 5.42 5. 80 17.4
z/hs y/h=0. 005 31.2 —33.2 81.6 52.4  x/wh=7y/wh=0.005  6.68 5.28 6. 00 17.6
x/hs y/h=0.002 40.0 —41.0  86.0 50.0 2/ wh=y/ wh=0. 002 6. 20 6.10 6. 40 19.1

R2 FAXRHERKBERSHITARRKBEREAMBELER
Table 2 Relative deviation comparison between this paper and foreign paper using single phase flow model
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SR AR A
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1 VT-FAST™ 8.7 30.7 2.95 5.21 13.9 6.63 9.83 5. 11
2 DyRoBeS-BePerf™ 13.2 45.7 5.63 16. 02 27.3 18.6 28.5 8.52
3 VT-EXPRESS! 22.6 53.2 5.01 13. 96 34.4 26.7 25.0 9. 66
4 CFX-TASCflow™ 5.9 9.8 2.01 0.31 7.19 9.1 6.67 4.55
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