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FEATURE : Compressor Technology
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Thermo-elastic Analysis of Oil-free Screw Compressors

Takao Inouel Tomokazu NakagawaO Eiji Fujitad Hisao Hamakawa

A new EX series oil-free screw compressors, with a smaller rotor diameter than our conventional LZ series
were developed for applications with low pressure and large capacity. These new compressors were designed
with our original new rotor profile and a simplified cooling system. Finite element analysis was used to
design the rotors and the casing. Deformation of the rotors and casing caused by the pressure and heating
was calculated using thermo-elastic analysis. The new rotors were not cooled with oil. Moreover, the
casing only has a partial cooling-jacket around the outlet nozzle.
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Fig. 1 FEA model for new screw-rotor
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Fig. 2 Flexural distortion of new and current female-rotors under
pressure
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Fig. 3 Flexural distortion of new and current male-rotors under
pressure
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Fig. 4 Temperature distribution of new non-
cooled male-rotor
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Fig. 5 Temperature distribution of current oil
-cooled male-rotor
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Fig. 6 Temperature distribution of non-
cooled casing
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Fig. 7 Temperature distribution of partial-
cooled casing
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