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Development of Localized Roots Type Medium-Vacuum Pump
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ABSTRACT

Due to a roots type medium vacuum pump is operated in condition of 1~1073 torr vacuum, it could be applied for production
and process of industrial parts, such as precise processing, vaporization, enrichment, separation, casting, metaling, welding,
transportation. Therefore, the demand of this pump is increasing nowadays in our industrial markets of semiconductor, electric,
electronic, automobile, material, environmental and transporting industries. However, the pumps are almost imported, because
the domestic pumps are inferior in fields of vacuum range as under 10-'torr, relevant techniques(design, fabrication, casting, test,
etc.) to the imported ones.

In this study, essential parts of the development pump are designed with using of CFD and 3D decodes, FEM for analysing
strength and deformation, generated heat, vibration and noise control, and are casted with using of mechanochemistry techniques
for decreasing of weights, increasing of heat resistances and abrasion durability of materials for pump caing and impellers
especially. Besides, in order to achieve ultimate vacuum around 10-torr, this pump is compesed of 6 stages, among which 1st
stage is operated separately from remained stages. Additionally, a test rig for prototype pumps(300m*h and 2,500m’/h) is
designed and procured as to apply for multi-staged rootz type vacuum pump, with modification of the test method recommended

by KS B 6314 “Positive-displacement oil-sealed rotary vacuum pumps”.
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Table 1. Environmaenal condition for flow analysis

Condition
Static equilibrium : 101325 Pa,

Section

Environmental condition of

[— Flow Trajectories

(]
12

Pressure (Pa)

-B000000 I

' |

Trajectory Length (m)

Fig. 5 Pressure variation along shaft length

Table 2 Results from flow analysis

Fig. 3 Pressure distribution chart at casing
midsection

Fig. 4 Wheel track distribution chart of fluid
flow in pump casing
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heat flow Temperature : 2932 K Name Minimum  [Maximum
Velocity vector ODE?/S with X-Y directions all Pressure [Pa] -5918%4e+08 | 721103
S Temperature [K] 288478 391.711

Znugbl‘;fntthﬂow distribution 296, 0000541670243 m Velocity [m/s] 0 224.211

£ - — X-Component of Velocity [m/s] -212.831 207.878
m‘g of basic partitions | 114 Y—-Component of Velocity [m/s] 09267 | 37315
Nurpl?er of total e Z*(.Zomponent of Velocity [m/s] -14357 70.7802
partitions 4 Fluid Temperature [K] 288478 391.711
Fluid average pressure(Pa) | 876183 x 106 /8.76183 x 106 Shear Stress [Pa] 169464
Fluid average temperature(K) | 294.997 Heat Transfer Coefficient [W/m2/K] 0 0
Fluid average density(kg/m’) |997.113 Surface Heat Flux [W/m2] 0 0
Fluid mass flow rate (kg/s) |-54.08 Density [kg/m3] 944.937 998.662
Fluid volume flow rate(m'/s) | -0.0542362
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Fig. 10 Feature of assembled prototype vacuum pumps
(2,500m3/h)
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