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ABSTRACT

The performance of screw air compressor is affected by rotor profile, lobe number, air end wrap angle, rotor L/D ratio,

suction and discharge ports, revolutions of air end and load regulation control, etc. In general, an efficient screw compressor

needs a rotor profile of which has a large flow cross-section area, short sealing lines and a small blow-hole. In this study,

experimental study was performed with newly designed 5x6 rotor profile and various shapes of air end. Results show that the

measured specific power consumption of the newly designed screw compressor appeared to be lower than any other published

data for the equivalent screw compressors manufactured.
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Table 1 Comparison of the preliminary test results 4x6 & 5x6 (type-3) air end units

Types 4x6 5%6
Test number #1 #2 #3 #4 # #1 #2 #3 #4 #
Air end velocity(rpm) 1780 1780
Air capacity(m®/min) 118 1.18 118 1.18 1.17 1.81 1.81 1.82 1.82 1.81
Power(kW) 9.9 9.9 9.9 9.9 9.9 12.61 12.61 12.61 12.61 12.61
SPC(kW/(m®/min) 845 845 844 845 848 6.9 6.95 6.94 6.92 6.95
Volumetric fficiency (%) 91.21 91.21 91.21 91.21 91.21 91.94 91.9 92.07 92.29 91.98
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Fig. 1 Schematic of symmetric and asymmetric profiles
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Table 3 Input data for a rotor profile design

(female rotor lead, Leadn+ Z}Z+ th2-3} 4}, Specification Condition
Female rotor & Housing Clearance 0.06 mm
Lead,, = Lx W‘;’E; 4) Male rotor & Housing clearance 0.07 mm
M Discharge clearance 0.05 mm
Inlet side clearance 0.06 mm
Table 2 Specification of the design parameters Injection oil temperature 5C
Specification sign Air velocity 15~20 m/s
Male outside diameter(radius) Dino(Rmo) Pressure 7~10 bar
Female outside diameter(radius) Dio(Rgo) QOil injection quantity 30~60 1/min
L/D ratio Lp
Male tooth number Zt
Female tooth number Zn Suction port Outlet case
Center distance Co
Male rotor wrap angle(deg) Wrapy
Female rotor i Male rotor
. L .
Inlet cover = Rotor case
g;'i ggg < Air end unit >

L/D ratio : 1.25 & 1.6
Unit: mm

Fig. 2 Schematic of 5x6 rotor profile and air end

of the modeled screw compressor

Discharge shape

Outletcase

< Discharge port >

Fig. 3 3-D modeling of air end unit

Table 4 Specification of the rotor profiles

and discharge port

Rotor Type-1 Type-2 Type-3
Male Female Male Female Male Female
Lobe number 5x6
Out diameter(mm) 194.2354 152.3524 182.3500 143.9858 128.3945 101.1100
Wrap angle 310° 258.3333° 300° 250° 310° 258.3333°
Lead(mm) 281.9546 338.3455 350.1120 420.1344 184.1630 224.5956
Length(mm) 242.7942 291.7600 161.1681
Center distance(mm) 139.8000 128.0000 92.8000
L/D ratio 1.25 16 16

& Wed, Mi1s, 2013
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Table 5 Experimental results
Rotor type Type-1 Type-2 Type-3
Air end velocity(rpm) 1780 2930 1780 2980 1780 2930
Discharge pressure(bar) 701 | 751 | 701 | 801 | 903 | 701 | 751 | 701 | 801 | 903 | 7.01 | 751 | 7.01 | 801 | 9.03
Injection temperature(C) 605 | 60.7 | 328 | 329 | 328 | 583 | 588 | 298 | 289 | 30.7 | 60.7 | 60.8 | 27.7 | 282 | 285
Air capacity(FAD), (m*min) | 198 | 196 | 587 | 587 | 577 | 7.33 | 726 | 11.7 | 11.7 | 116 | 580 | 576 | 10.1 | 9.96 | 9.98
Shaft power(kW) 367|371 | 672 | 695 | 719 | 731 | 749 | 719 | 764 | 804 | 675 | 689 | 66.4 | 6564 | 71.7
SPC(kW/(m*/min)) 63 | 64 | 63 | 67 | 73| 63 | 67 | 61 | 65| 70| 65| 68 |66 | 67|71
Volumetric efficiency(%) 843 | 854 | 899 | 89.8 | 83 | 8.7 | 8.1 | 904 | 90.7 | 895 | 8.7 | 8.1 | 84 | 8.0 | 81
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Fig. 4 Schematic diagram of a screw compressor
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