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Abstract: The two—phase flow and heat transfer on the wall of bearing chamber are the basis of the fine de-
sign of the bearing chamber and are closely related to the structure of the bearing chamber wall. Aiming at the
two—phase flow and heat transfer of a bearing chamber wall with typical tapered structure, based on the VOF two—
phase flow model, through a comparison with the cylindrical bearing chamber and a parametric analysis, the ef-
fects of the tapered structure on heat transfer were obtained. This paper uses the non—dimensional analysis meth-
od to establish the convective heat transfer criterion formula that is suitable for the tapered bearing chamber in the
range of common operating conditions. Studies have shown that the heat transfer of the tapered bearing chamber
wall is slightly less than that of the cylindrical cavity. The heat transfer rate of the tapered chamber wall increases
with the increase of the engine main shaft rotating speed, linearly increases with the increase of the oil supply,
and decreases first and then increases with the increase of the sealed air flow.
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Table 1 Main dimensions of bearing chamber 0 1 4
- Calculated time/s
ftem Size Fig. 4 Variation of chamber wall heat transfer with time
Large end diameter of outer wall L /mm 388
Small end diameter of outer wall L,/mm 342 - N .
t l ? 23 HETERZE
Tapered angle 6/(°) 72 N . NN .
Somall end dismeter of L o g T3 Bl R R PR IS A R Bl TR i 4
Inner diameter of oil inleld/mjn 113 *E Msjﬂ:{ﬁﬁ(VOF)*Eﬂf[‘%:% Ij:" EQW*H ‘{)ﬁfﬁ] © E
Outer diameter of oil inlet d,/mm 158 VOF E.:ﬂqj ’ﬁﬁ@ﬁﬁjﬂﬁ:%ﬁﬁﬁ%)fﬁ%@ﬂ»gg*ﬁ
Inner diameter of sealed gas inlet d;/mm 190 TE 'EEI — B A 'EE‘ — —FEIJ ﬁ: WY 53 %ﬁ - VOF *ﬁ R DS
Outer diameter of sealed gas inlet d,/mm 214 jié’i"l’éﬁﬁ s ﬁ[] —F;T:t
Main shaft diameter ¢/mm 57 17 9 n ) )
Vent pipe inclination angle a/( ") 57 pq|:8t(aqp") + V'(aqpqv,,):| = S“q +;(mﬂa - mqp)(l)
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Fig. 5 Experimental model and mesh

Table 2 Main dimensions of experimental model

Item Value

Inner radius of chamber wall R ;/mm 119.5

Outer radius of chamber wall R ,/mm 144.5
Chamber wall length L,/mm 115
Chamber wall length L/mm 95
Small radius of inner wall r ;/mm 71.5
Large radius of inner wall r ,/mm 82.5
Diameter of scavenge oil pipe d/mm 40
Length of oil of scavenge oil pipe hA/mm 20
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Table 3 Parameters of bearing chamber typical operating conditions

Shaft speed/(r/min) 0il flow/( L/min)

Operating condition

0il temperature/K

Chamber wall

Air temperature/K

temperature/K
1 4000 16 330 383 423
2 4000 16 345 415 460
3 4000 16 403 478 549
4 4000 16 425 473 551
5 4000 10 422 520 606
Table 4 Heat transfer of chamber wall at different operating conditions
Operating condition 1 2 3 4 5
Heat transfer of cylindrical chamber wall/W 1308 2394 5328 5074 6320
Heat transfer of tapered chamber wall/W 1204 2175 4869 4738 6234
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