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Design and Performance Analysis of Screw Supercharger
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ABSTRACT

This study aims at the optimal design of the screw rotor, its performance analysis, and
development of a small screw supercharger which has a low noise compared with the root type
supercharger. The basic theoretical equations and the basic design of the screw supercharger
have been established. The optimal design of the screw rotor's shape has been also performed
theoretically. Also, the performance analysis technique of the designed screw rotor has been
developed.

zQq7]%&80] : Screw Superchargen(=3F HJ7l), Volumetric Efficiency(H4 & &),
Adiabatic Efficiency(+8 £ &), Male Rotor(5>ZE}l), Female Rotor(%ZE}),
Rotor Profile(£E} x| 3), Volume Curve(H 3 34)

Nomenclature R,,: Outside diameter of male rotor, mm

A : Cell area, mm’ T : Temperature of air, K
Ay, - Blow hole area, mm’ V : Volume, mm’
C., : Overlap constant V; : Built-in volume ratio
k : Gas constant a ,: Angle at the end of compression, deg
L : Length of .rotor, mm B : Opening angle of outlet port, deg
M : Mass of air, kg 7 : Efficiency
N : Number of lobe .
P . Pressure of air, kN/m’ ¢ : Rouating angle, deg
P; : Built-in pressure ratio Wrap angle, deg

. 59, AFATERTY AR Subscripts

s 39, SRS ) AT ER a : Actual
sxx 3190, SAYSE A4 77 ad : Adiabatic

ZEAT d : Discharge
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Fig. 1 Screw rotor's coordinate system

Fig. 2 Relationship between vectors
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Male rotor

Female rotor

A-B
B-C
C-D

E-F

D-D’

: Circular arc
¢ Circular arc
. Generated by
¢ Circular arc
D’-E: Circular arc
¢ Circular arc
F-G :

Circular arc

J-L

H-I : Generated by A-B
I-J @ Generated by B-C
J-L @ 3rd order function
L-L’: Generated by D-D’
L'-M: Generated by D’'-E
M-N ! Generated by E-F
N-P : Generated by F-G

Fig. 3 Rotor profile

Fig. 4 Rotor geometry
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Fig. 8 Locus of the contact line between lobes
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Fig.9 Length of the contact line between lobes
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Fig. 12 The variation curve of blow hole area
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Fig. 13 The variation curve of radial discharge area
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