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Abstract

The 3-D internal flow field of aerostatic bearing is numerically simulated and analyzed by using
CFD fluid calculation software. In the calculation, the calculation model of turbulence (Realizable
K-¢) is used. The calculation results are used to analyze the performance of the static pressure
bearing of the gas. It is concluded that the bearing capacity increases obviously with the increase
of the speed. The turbulent effect near the throttle hole is obvious, and the flow field away from
the throttle hole is gradually restored to the laminar flow. At the same time, the pressure and
Maher number of the section near the throttle hole are analyzed, and the results are obtained. The
supersonic phenomenon exists near the throttle hole, which has a certain influence on the stabili-
ty of the bearing, and through the pressure distribution near the throttle hole and the relationship
between the bearing capacity and the speed, the influence of the speed on the static characteristics
of the static pressure bearing can not be ignored.
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Figure 1. The model of gas basin and the position of throttle hole
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Figure 2. Schematic diagram of a computational fluid region
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Figure 3. Eccentricity (¢ = 0.3) position distribution at 90°
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Figure 4. Eccentricity (¢ = 0.3) position distribution at 306°
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Figure 5. The change of bearing capacity with the speed
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Figure 6. Interface pressure distribution diagram of the throttle hole

6. TRALFAENSHE

8. &it

SO I ST R AR, A CFD SR AT O BB T 55, 0 Wi I UMl 7
i FLBRAT X 45k DA B e ot e I S AR (52, 3l T S5 SR A vl A B R 458

1) FEFE SRR A1 AL BT B A7 AR W A IR BR80T AR R AL I i s 77 H
BUANRESE IR X JAT e B A B B AR BB e

2) SIS [F A A 1 LB 0 A S AR PR B, AR B R Ty 1), R B R AR
IRBCER, AT A 1R T A SR A, DAL AE S AL I B = A e, X il AR RS E VEAT 2

3) R IE AL, BT B TRAL, SRR N BT R R RS .

4) BEEFGERR m, AU A R R B BIEETAE K.

5) UL e 0 BE A A A B R A (i Lo R KRR, AR P BB IS L SO S, DR AN
BRI 0 0 [ e A R R AR S

DOI: 10.12677/ijfd.2018.63008 67 PRS-


https://doi.org/10.12677/ijfd.2018.63008

B

E&WMAE
E % BB 5L 4:(11562002), |1 H 2R 5 4100 H (2015GXNSFAA139262), |~ Fh i 78 4 Gl g 1t B

(GKYC201704),

%%fcﬁk

1] +&E—, bﬁi?ﬂa%ﬂ@&ﬁ 5liEM]. MR BRI R R AL, 1988.

[2] Bfﬁaﬁ B, SUREARSAR RS AT, 5% 3, 2000(4): 61-63.

[3] THE, 5. HT FLUENT A% M R SR p A B S Fe it 72 0], JETE 5% 3, 2009, 34(12): 77-81.

[4] PEEUE 55 BT FLUENT RA% [m) 3 SRR i 7007 B 0] HLBRSTH S i, 2012(10): 248-250.

[5] A%, HT CFD M1 2 )5 ARG [ RS LA 5 B W [D]: [AE 220018 5], WA/RYER: e /R VS
TR%:,2016.

[6] %iﬁﬁa BT FLUENT 3R 2 FLBR 5 il R 10 07 BL5 SR 3 W 92 [D]: [H-E 22 A8 3C]. MAZRIEE: I /RIE Tl ok
2, 2006.

[7]  FNVHEN, P, el 25T FLUENT 8000 2 L0 & R AR iR S e 1k 0047 30 5 SEIe st A [J]. MUR S W,
2007, 35(3): 170-172.

[8] Mori, H. (1961) A Theoretical Investigation of Pressure Depression in Externally Pressurized Gas-Lubricated Circular
Thrust Bearings. Transactions of the Japan Society of Mechanical Engineers, 83, 201.
https://doi.org/10.1115/1.3658925

[91 BB, “FIi 2SS R fl A A& R 7T [D]: [ 2208 30, MR IR /RTE Tk K24, 2010.

[10] g, BAN. /NFL L LA ARG SIS BT [T]. WUE 3N 5% 34, 2008, 28(4): 64-68.

[11] ZEizns, 56 KT RIARIILER AR ) Bk R B ARSI AT [J]. MU LA 544K, 2013, 49(13): 56-62.
[12] BERL. 2L RS AR 18 5 530 HE 7E[D]: [t 240018 3], Ky WK, 2017,

v
Hans X
RIS B B P A 2K
1. FTHF-51M BUE http:/kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJID

TNRIFIRMEESE: [ISSN], H AT ISSN: 2328-0557, RIA] A

2. FTHFHIM B T http:/cnki.net/
L “HEBRSCRREE” HEN, BN ERE, B A

hEE S http://www.hanspub.org/Submission.aspx
HAPIMEFE : ijfd@hanspub.org

DOI: 10.12677/ijfd.2018.63008 68 PRS-


https://doi.org/10.12677/ijfd.2018.63008
https://doi.org/10.1115/1.3658925
http://kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
http://cnki.net/
http://www.hanspub.org/Submission.aspx
mailto:ijfd@hanspub.org

	Simulation Analysis of Static Pressure Gas Bearing Based on CFD
	Abstract
	Keywords
	基于CFD静压气体轴承的仿真分析
	摘  要
	关键词
	1. 前言
	2. 基本方程
	3. 建立模型
	4. 网格划分
	5. 边界条件及初始化
	6. 求解计算
	7. 计算结果分析
	8. 结论
	基金项目
	参考文献

