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Perfomm ance analysis of high-speed hybrid gas bearings for rotating ran jet
/HANG Guang-hui LU Zhan-sheng

( School of Energy Science and Engineering H atbin Inst of Technology Harbin 150001, China)

Abstract The perfom ance of high-speed hybrid gas bearings for rotating ram jetwas siudied theoretically and num erically

to fulfill the requirem ent of bearing support for rotating ram jet The gas supply pressure was detem ned firstly by the work con-

dition of the rotating ran jet By employing the N ew ton m ethod and finite difference method the R eynolds equations for the gas

flow in the bearings were solved The pressure distributions of the hybrid bearings w ith different eccentricities and rotating

speed were obtained and the coupling mechanics of aerostatic and aerodynan ic was analyzed And also the number of orifices

sets which has effect on the pressure distrbution and lbad capacity was discussed Themaxmum rtorweights for different

rotating speeds and orifices set numbers which the hybrid gas bearings could provide were listed to establish the foundation

for the design of rotating ram jet rotor system.
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Fig 1 Total structural configuration
of the rotating ram jet
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Fig 2 Externally pressurized air bearing configuration
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(b) From this paper

Fig 4 Camparison of pressure
distribution of the aerostatic bearing
(e=Q0 h,=10un, d= 0 2mm, n= 0 r/min)
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Fig 5 Camparison of pressure distribution around the center of self-acting bearing ( A: dim ensionless bearing param eter)
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Fig 6 Pressure distributions of two sets orifices externally pressurized bearing (€= Q0 § &, = 20 un, d= 0 15 mm)
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Fig 8 Pressure distribution of hybrid bearing (2 sets orifices) with €= 0 5 at different rotating angular speeds
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Fig 9 Pressure distribution of hybrid bearing (2 sets orifices) atn= 10 kr/m in with different €
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Table 1 Design schedule of the ram jet rotor weights

Rotating One set Two sets Three sets Four sets
speed orifices orifices orifices orifices
40000 288 5N x2 328 3N x2 337 3N x2 353 INx2
50 000 308 2N x2 348 8N x2 364 2N x2 381 3N x2
60 000 322 3N %2 364 2N x2 385 6N x2 403 9N x2
70000 322 6N x2 373 TN x2 402 8N x2 421 8N x2
80000 340 2N x2 384 5N x2 417 2N x2 436 2N x2

{ X2 indicate the rotor is supported by wo bearings)
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