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Flow and temperature characteristics of wall film in bearing

chamber located in hot region of aero-engine

FANG Long, CHEN Guoding

(School of Mechanical Engineering,
Northwestern Polytechnical University, Xi’an 710072, China)

Abstract; The wall film in bearing chamber is divided into flow control units which are
related to each other. Based on the motion state of droplet and wall film, the mass, momen-
tum and heat transfer were analyzed in each flow control unit. And then the unsteady mass.,
momentum and heat equations of each flow control unit were established and solved by house
coding with help of Matlab. A theoretical method to analyze flow and heat transfer charac-
teristics of wall film in bearing chamber was established. Results showed that the film thick-
ness was within the range of 0—1mm, the film velocity was within range of 0—5m/s, and
the film temperature was within the range of 100—140 'C. At the same condition, the high-
est film temperature increased by 13% compared with the lowest film temperature. The film
velocity and temperature increased with the rotor speed, while the film thickness decreased

with the rotor speed. The film thickness and velocity increased with inlet flow rate, while
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the film temperature decreased with inlet flow rate. The research work is not only a theoreti-

cal foundation but also a data support for improvements of the efficiency of aero engines.
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Table 1 Physical properties calculation formula of oil

HERTIE-S 4 VAN
od/ (kg/m*) 0a=974.8—0. 754, +273. 15)

ca/(J/(kg+ T ca=178042. 8(t\n +273.15)
A/ (W/(m e+ C)) A¢=0.1536—0.0001(t,, +273.15)

va/(mm?/s) Inln(yy+0.8)=21.17—3. 54Int.em

x2 EEUHSHTELAK

Table 2 Physical properties calculation formula of air

R 4 HHAKX
oo/ (kg/m*) pe=1.22—0.0025(t,, +273. 15)

ce/J/(kg+ C))  ¢,=1.009940.0001 (£, +273.15)
A/ (W/(m e+ C)) A, =0.02455—0. 000074 (¢, +273. 15)

ve/(mm?*/s) ve=17.4087-+0.004416Intp,
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Fig. 4 Influence of rotor speed on film thickness.

average Vclocity and average temperature
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Fig. 6 Comparison between theoretical and experimental

results in literature[ 28] of wall film thickness
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