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One-dimensional Steady State Thermal Effects of Journal Bearings
LIU Daquan, MIAO Tongchen
Department of Engineering Mechanics, Zhengzhou University

Abstract: A simplified one-dimensional thermal model was built on the basis of the original two-dimensional thermal

model. Firstly, the oil-temperature governing equation and the generalized Reynolds equation were uncoupled by assuming
that the Poiseuille term of the circumferential velocity can be neglected. Then the temperature variation across the film was
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assumed to be represented by a cubic polynomial, including the thermal boundary conditions at fluid film-solid interfaces, a F iyl

simplified form of one-dimensional film temperature system of governing equations was derived by integrating across the
film thickness and the analysis formula of film-bush interface temperature was obtained. The calculated results are
compared with experimental measurements. The overall agreement is satisfactory, and significant computing time is
saved, only accounting for 0.1% of two-dimensional finite element method’ s. It should prove useful in practical
calculations of journal bearing thermal performance.

Keywords: one-dimensional thermal model uncouple system of governing equations film-bush interface
temperature

e Hs H W 2009-10-21 14 1] H 1] 2010-08-11 M %% it %% 47 H ] 2010-11-25
DOI:
H4ETH :

FFAEE)T BARFAHFTRITH (2008B130002)
TR AE# R4

1E& T

{E# Email: dada76@163.com

EE B

ES TP Ve

TR W] 655 BREENL 2 BERPID IR A2 0 2% 5 h R 42 [0]. P [ L TR 243, 2008,28(2): 103-109

MRz 055, DUMERE — AR A g i iR I [9]. P i pL T2 244, 2007,27(19): 74-79

TR BT KB R G ) O AR e i 1) SO B A R [I]. Th R L AR 244, 2007,27(4): 40-46
L B K )8 W B LS 2 BRI 2t — R A v 2 R R &R [3]. th R L AR 244, 2007,27(15): 21-27
FRAE Farh e RN LRGN AR 45 AR B[], E AL TR 4R, 2007,27(6): 35-38

ASEERE R4 T Hopfor B AT IR S EAG R[], P B HL TR %4, 2006,26(22): 41-45

FEAAL AR R B A L AR BT Y AR A v O] T E B AR A R, 2009,29(19): 99-104

FE] LA AR SRR AL SR P 2N L I ) AR | ) R I [9]. o E L TR AAR, 2009,29(6): 100-104

SRR X SRER Fw [ R,y LA RO R e 1 el 2 i 25 ) SO s 7RI [9]. Hh [ B L TR %4, 2008,28(36): 98-
102

10. TJjH BANIE ESCIRIRIARE R GBI - 2 JUP IDAR R AP [I]. th [ HIHL DR 244K, 2008,28(8): 74-79
11, PNEIP AEIC TR L ki T R MR LB ) e Jo i phe i) 2 10 [9]. 0 [ s LT RE224, 2008,28(9): 81-85

N
pi

© @ N o o s~ w NP

b 1B A R TR T

b XK A

AR

F Article by Liu,T.Q
F Article by Miao,T.C



12, AU AR l] N T S 1 = AR FID LA U ) B B AR AR P I[0]. TP IE AL LR, 2008,28(15): 92-97
13. KR QB H ) RGeS A TE A R R D AR SEE (3] v B AL DR A4, 2008,28(7): 32-39

14, BEAR BN BEHA7 . AN AR 2% I F I PR BORDEFE L], T E B L R 244k, 2007,27(16): 60-64

15. FhEHP BRAEL ARBEAK. IR Talirilt R LT A iR Tohl A K EE AL RS RI[I]. PR AL T RE A% 4R, 2006,26(1): 120-126

Copyright by H[H FLHL T 2243



