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Article history: In the fields of air/gas compression, refrigeration, and chemical fluid transportation
Received 8  May 2018 systems, single-screw compressors are widely used. A screw rotor and two gate
Accepted 12 June 2018 rotors located at both sides are the main components of a single-screw

compressor. Because of this simple construction, it has merits of low rotational
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speed of the rotor, efficient compression with low noise, low vibration, and long
bearing life. However, it is difficult to design single-screw compressors. To
accelerate the design and manufacturing of single-screw compressors, a design
method for a gate rotor using coordinate transformation and numerical estimation
by iteration of edge points is presented in this paper. The lines connecting the

used for CAD/CAM data for design and machining.

Nomenclature

D: Distance of centers between screw rotor and gate rotor
H: D minus Radius of screw rotor

R: Radius of gate rotor

w: Tooth width of gate rotor

«: Rotational angle of gate rotor

0: Rotational angle of screw rotor

C,.S,: Abbreviation of cos(a) and sin(a)

{s}: Screw rotor coordinate system

{g}: Gate rotor coordinate system

°*P.: Position of point i w.r.t. coordinate system {s}

*x;,°y;, °z;: Position of point i w.r.t. coordinate system {s}
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Fig. 1 Structure of single screw compressor
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Fig. 2 Coordinate relation between screw and gate rotor
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Fig. 3 Assembly of screw and gate rotor
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Fig. 4 Sectional view of screw rotor

Fig. 5 Edge pointing to readout coordinates
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Fig. 6 Sectional view of screw rotor

to center line
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Fig. 7 Zooming of Fig. 6 low-left
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Calculation of Gate rotor Sideface
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