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Development of rotor profile design technology for improving the screw

compressor performance
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The performance of screw compressor depends on lots of design parameters of rotor profile, such as
length of seal line, wrap angle, blow hole, suction and discharge port size, number of rotor lobe, etc. The
optimum rotor profile makes it possible to increase the compression efficiency with low energy consumption,
and to minimize the loss of power. In this research, a new rotor profile design and performance analysis are
done by computer simulation. It is expected that the volumetric efficiency is improved because the internal
leakage is reduced due to the minimization of blow hole and clearance, and the stiffness of rotors is
increased due to the reduction of length to diameter ratio. Also, the specific power consumption will be

secured for use ranging from low to high operation speed.
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Table 1 8 Y Arb
3} 713 Al 42

1 Male Outside Diameter Dmo(Rmo) Input

2 Female Outside Diameter Dfo(Rfo) Input

3 | Male Pitch Circle Diameter Dm(Rm) =CD*Zm/(Zf+Zm)*2

4 Female Pitch Circle Diameter Df(Rf) =CD=Zf/(Zf+7Zm)*2

5 | Male Root Diameter Dmi(Rmi) =(CD-Rfo)*2

6 Female Root Diameter DFfi(Rfi) =(CD- Rmo)*2

7 Dedendum Ded =Rm-Rmi

8 Addendum Add =Rfo-Rf

9 Center Distance CD Input

10 | Male Rotor Wrap Angle WrapM Input

11 | Female Rotor Wrap Angle WrapF =WrapM=*(Zm/Zf)

12 | Male Rotor Lead LeadM =L*360/WrapM

13 | Female Rotor Lead LeadF =LeadM=*(Zf/Zm)

14 | Axial Pitch Ap =LeadM/Zm, or LeadF/Zf

15 | Lead Angle mAp =ATAN(LeadF/(pi*Df)), or ATAN(LeadM/(pi*Dm))

16 | L/D Ratio LD Input

17 | Male Tooth Number Zf Input

18 | Female Tooth Number Zm Input

19 | Rotor Length L =LDxDmo

Input Data® 88 5 Itk o2 S, LIL/D ratio) A6l Lirotor length)E Inpute 2 & $% AUrh
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Table 2 5X6% ZZ 79 dHo|g

MALE ROTOR FEMALE ROTOR
1. LOBE NUMBER 5 6
2. OUTER DIAMETER 128.3945 101.1100
3. OUTER RADIUS 64.4673 50.5550
4. ROOT DIAMETER 84.3636 56.5390
5. ROOT RADIUS 42.1818 26.2695
6. PITCH DIAMETER 84.3636 56.5390
7. DEPTH 22.2855 22.2855
8. WRAP ANGLE 310.0000 2583333
9. LEAD 184.1630 2245956
10. LEAD ANGLE 35.2289 35.2289(Deg)
11. LENGTH 161.1681
12. CENTER DISTANCE 92.80000
4. 23F F7NEE7 KAy
23F% F/4E719 FEAL 0)¢ 2P 34Y PP o|FojA glov, YRFHRAI A

A Ak 47 £88 2HY ALY SHRAE ARAA JEFH O AdTe AL ws T

A 23F F/ILE7 AsaHA oz AFH ABUHAE olfsld AN E
HHo|ch E3, Bd e P HsiM Fold Ao distd HEF 4He] Dot HFH
Agdel e MEFHQ ZEEE Figure 69 TAEH3th.

237 F714E719 Ay 2dL o&F 2o

(1) ¢=28¢ 354 25 (clearance) 0.060mmo] c}.

2 =¥ ¢4 35& 0.070mmeo|t}.

(3) E9 52 0.050mmelt}. (/4 2 )

@) F4d< 32 0600mmeolth. (¢/4 ZH F4)

(5) S Y¥-ALH-FF(oil injection quantity)< 30~60 ,/mine]th.

6) 71E ¢guE 8ot

(7 FYEAD 2d &=+ 65° Colth

59
o
m‘

® Fd 371 ¥¥2 UVIgeltt
9 F9 ¥V £EE 15~20 m/so)9, 2EE 20° C oInh

(10) ui7) Z(displacement volume) 1.115 ,/revelth.
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I Import CAD data (stl, step, etc) l
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‘ Input of material properties J
I Equation to be solved / B: dary conditions / Initial conditions ‘
\ Mesh g tor / El t decompositi ‘
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- Transport Equations = Physical models
-Mass -Turbulence
-Momentum -Combustion
-Energy -Radiation
» Equation of state -Multiphase
« K-£ equation -Maoving zone
~Diffusion equation -Moving mesh
L ]
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‘ Execution of analysis

[ Evaluation of output results

END

Fig. 6 Analysis flowchart
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718 AHEEY 4x6x 2FY FNYFV) 2H ZESde o 2L AP AEAGE ¢
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