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Fig. 1 Flow between two parallel plates
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Fig. 2 Calculated results of velocity distribution( R, =5 408)
1. B, =8,=0, 2. B,=10,B8,=0, 3. B, = 0,B, =20, 4. B, = 10, B, =20.

Note: @ mean test value in reference [9], B, = B, =0.

B2 SArEESA (R =5 408)
1. B,=B8.=0,2. B,=10,8,=0,3. B, = 0,B,=20,4. B, = 10, B, =20.
1. @ F R Leutheusser ZDIFT R B LR LER, B, = B, =0.

H, B4R mE 2 iR, & (DFRRPE Couette FEiFL (B =5 408, B.—= B.= 0 YA EF
5r%, 35 Leutheusser AW LWL RHFT T HE. HE 2 JUEH, HEER 5T
RERVIS BRI, RUACRANERSTEESETESN. MIEZCOMWOAINERE
B ENBE B o 1w AL HIHEHMADEGRME@EWTUL
B, $imENBERSENMERSIMEREES THERRAEZR, REEERNESN
R ERME. B, FENEANERERERF AT RALHABETZBETH
TEEsZEIMAHEER, XBREHERE. ik, WEEERNEEER#MERZEE
BRRsSMG e, RAFRENE S HESTMrE RS HE.

4 g

a. GEMXMFERMEFES KRGS, BET A SR ERBERE



H3H KZEE. —HERERELSTF IR —ESAEREER 275

1. X R R e A8 b T 40 b 7 0k 3 AL TR O R L Bl A AR
b HIHTEATHERESNERTEIR FERRETHERERSIARF.
c. MAEEGRFEREAERXFHE Couvette FFHHFTT HTITH, FRELEEIE
HYE, RUMRAASCRE$ 7B E RS HIT TR & T RM.

2 F X A

[ 1] Constantinescu V N. On turbulent lubrication. Proc. Inst. Mech. Eng., 1959, 173 : 881—889.

[2] Elrod HG., Ng CW. A theory for turbulent films and its application to bearings. Trans. ASME(F), 1967, 89 : 346 —
362.

{3] NgCW., Pan CHT. A linearized turbulent lubrication theory. Trans. ASME(D), 1965, 87 : 675—688.

[4] Hirs G G. A bulk flow theory for turbulence in lubricant films. Trans. ASME(F), 1973, 95: 137 —146.

(5] EH. XFERHERECTM His RSB, HRTEREFIR, 1978, (4) : 25,

[6] Jones W P, Launder B E. The calculation of low Reynolds number phenomena with a two-equation model of turbulence.
Int. J. Heat and Mass Transfer, 1973,16 : 1 119.

[ 7] Hassid S, Poreh A M. Turbulent energy dissipation model for flows with drag reduction. J. Fluids Eng. (ASME), 1978,
100 : 107.

{ 8] Ljyuboja M, Rodi W. Calculation of turbulent wall jets with an algebraic Reynolds stress mod~l. J. FFluids Eng. (ASME).
1980, 102 : 350.

[ 9] Leutheusser HJ, Aydin E M. Plane Couette flow berwsar staco.h and cugh walls. Exrerinents in Fluids, 1991, 11 ¢
302—312.

A New Method of Theoretical Analysis of Turbulent Lubrication Using
a Combined Model of Turbulence

Zhang Yunqing Zhang Zhiming
(Department of Mechanwcal Engmeering  Shanghm University  Shanghm 200072 Chna)

Abstract Theoretical bases of the conventional turbulent lubrication theories used for high speed
and light load condition are briefly analyzed. A theoretically sounder combined model of turbulent
lubrication is formed, based on consideration of boundary conditions and internal structure of the
lubrication flow field. The low Reynolds turbulence number k-¢ model is used for the near-wall
region, and the algebraic Reynolds stress model used for the turbulence kernel. Complex turbulent
Iubrication cases are analyzed by this model. A turbulent lubrication equation of the Reynolds type
applicable to high pressure annular seals and heavily loaded journal bearings is derived with
consideration of inertia effect. Calculational results of turbulent Couette flow obtained by applying
this combined turbulent lubrication model compare well with experimental data, and validity of the
theory is confirmed. It can be used for turbulent lubrication analysis under high pressure annular
seals and high speed-heavily loaded journal bearings.

Key words turbulent lubrication, complicated flow field, inertia effect, turbulence model,

algebraic Reynolds stress model



