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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.

o 2ele] e &
e e ahE By

3 (asymmetric profile)©]

oR‘LI){

& (symmetric profile)¥} H|T)A &
lom A gjEiol A3=2d |
B AL H|tfA 3ot 49 vjthA
719] 2 A7 2R+ (blow—hole) ] WS
2A717] 913k 2H (lobe)7} /4 ZE Q] Ao]Al(casing)

A=7lol ARgEE =

By 235 B9

o

n\l _1-|>1v

* Adatadieta diskd 71Ag et
e Adtdietal 7)AEekE

T WAIAA}, E-mail : yjkim@skku, edu

&= M6, M1&, pp. 05~10, 2013(=2&E 42

SHOIHES =28

I} vl 22 E B H(trailing lobe) Weko 2 HALE 7}
2 BAolth(Fig, 1 3=2). ol HhA % 712] g/l
A S AR O WAS /108 Al = Q7]
2ol 457] agol FdEThar & o Qi 60
ofeldlE= /4 28 5_ BFOR o]fojA jlom, A
F 3719F7I00A 7P 583 a0tk AAF IS
719 e /4 iEiJ 2ZH Z(lobe number), HAZ+

DTN PP

Wrhge sH $el Zo] Brhest

A S, B A S e Aot g
-

Ak, 180 et AaR
ezle 4 741 Stolof gk, 010

, = Zo]9} A7 Hv|(length/diameter)2] 7
31 ot =7151H 52 (suction port)
3719 S0k SRR EAToINS YRl
gttt b, 28 o7t F7IeHA, ooldl=E A|A|

She Hlofa Apolo] Aelzt

ar
o

FrlstaR dojdlsel WEe

2RAUT: 2011.12.14, 2012.09.17, AARZZYX: 2012.12.24) 5



el -

O|ME - H=A|

Table 1 Comparison of the preliminary test results 4x6 & 5x6 (type-3) air end units

Types 4x6 5x6
Test number #1 #2 #3 #4 # #1 #2 #3 #4 #
Air end velocity(rpm) 1780 1780
Air capacity(m®/min) 1.18 1.18 1.18 1.18 1.17 1.81 1.81 1.82 1.82 1.81
Power(kW) 9.95 9.95 9.95 9.95 9.95 1261 12.61 12.61 12.61 12.61
SPC(kW/(m%/min) 845 845 844 845 848 6.95 6.95 6.94 6.92 6.95
Volumetric fficiency(%) 91.21 91.21 91.21 91.21 91.21 91.94 919 92.07 92.29 91.98
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Table 3 Input data for a rotor profile design

(female rotor lead, Leadp+ Z¥Z} th2a} 7t} Specification Condition
Female rotor & Housing Clearance 0.06 mm
Lead,, = Lx V;i(; (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(Rino) Pressure 7~10 bar
Female outside diameter(radius) Dio(Rio) Oil injection quantity 30~60 1/min
L/D ratio Lo
Male tooth number Z
Female tooth number Zm Suction port Outlet case
Center distance Co
Male rotor wrap angle(deg) Wrapu
Female rotor e Male rotor

152,35
148,18

194,24

Fig. 2 Schematic of 5x6 rotor profile

L/D ratio : 1.25 & 1.6

Unit: mm

and air end

of the modeled screw compressor

N
Inlet cover

< Air end unit >

Discharge shape

Rotor case

Outlet case

< Discharge port >

Fig. 3 3-D modeling of air end unit
and discharge port

Table 4 Specification of the rotor profiles

Rotor Type-1 Type-2 Type-3
Male Female Male Female Male Female
Lobe number o5x6
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 2245956
Length(mm) 242.7942 291.7600 161.1681
Center distance(mm) 139.8000 128.0000 92.8000
L/D ratio 1.25 1.6 16
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Table 5 Experimental results
Rotor type Type-1 Type-2 Type-3
Air end velocity(rpm) 1780 2980 1780 2980 1780 2980
Discharge pressure(bar) 701 | 751 | 7.01 | 801 | 903 | 701 | 751 | 701 | 801 | 903 | 701 | 751 | 701 | 801 | 9.03
Injection temperature(C) 605 | 60.7 | 328 | 329 | 328 | 583 | 588 | 29.8 | 289 | 30.7 | 60.7 | 60.8 | 27.7 | 282 | 285
Air capacity(FAD), (m*min) | 1.98 | 1.96 | 587 | 587 | 577 | 7.33 | 726 | 11.7 | 11.7 | 11.6 | 580 | 576 | 10.1 | 9.96 | 998
Shaft power(kW) 367|371 | 672 | 695 | 71.9 | 731 | 749 | 719 | 764 | 804 | 675 | 689 | 664 | 654 | 717
SPC(kW/(m?/min)) 63 | 64 | 63 | 67 | 73|63 |67 |61 |65 70| 65|68 6667|171
Volumetric efficiency(%) 843 | 8.4 | 8.9 | 88 |83 |87 |8.1|94|90.7|85|8.7|8.1]|84]|80]| 1

s=EKAOIASE == Mi6d, M1E, 2013



- Il
MINMUM @ = @ MRFILTER

INTAKEVALVE Oi l PRESSURE VALVE '|' |

&
@ WRCOOLER

?‘%} © 0ILALTER § @ 0ILCOOLER

suction port
oil injection
oil scavenge
air end unit

oil injection

outlet port

6351(8 418 9F%71-A19 U AL eV} KS B 6880(F
$4 235 FYENPL NEoR 457 sl
7150] Ango] ojFolxl F ujg @ 7} RFo|q o]
Rl AlElelA AARS Sastant B0, S5, &
N :

[
2, oden W BA4E Syson], FEAL YU
L

Q FE xﬂcﬂs}oﬂrjr ol¥st 1) 1 ;"L.‘_T—_ HpA S

() o 1=
o T AYA] WA 0XE B 4 Uglch BHSE
A A4S Agagon, mEERL FAES Aga)
Ak ASUR7I9H ololdlse] ARHE AXsHe W

A7) B Fig. 59 Z=AISAT

s=EFADASE ==2d: M6, M1, 2013

ofloldlle FUE Alolie 35H(GC 250), oo Thas
7H(SM 450)& ARgsIRlem, g e flste] 2 sksoll
= Ad 4= 1= H|ojg(contact ball bearing)2 ZHEASFAC]
AR A, Type—3= Z¥ 2Ho] 27| fiizo] B

715k 9 A A G -8(volumetric efficiency)©] Type—22} H]
TS ) WA e, B BRAuEe v o
Hlo A= Spsiglon, enr Asshd Y55 &3
$719) 17} 1145j0] B2 BRlo] 8] Sevso)
82 BI%t 4 SIsich (Pigs, 69} 7 21%),

BA47E 1780 rpm, R HH]o|A = AA A& 59
axH|gFo] 2o 5 Holx| oRefrh. shARE, 3|H 4= 2980 rpm,
=2 dEuoA Y] AAaEE Type—29] 4%, AXa&S
0.5~1.2% 3191, BEE 37)%E 1.6~1.74 m3/min, %
HAHEL 0,1~0.5 kW/(m?/min) 2 43ttt Type—22}
Type—-12] 9- 8 bar & 7|EC=2 39S f, = AAIgH
oofl=e] AAEEE 2.7% ZA5hAn, £F Tl 5
HAau|eRe 2+ 1,74 md/min @ 0.1~0.5 kW/(m3/min)
Zokstele, A5AE AT Table 5] Soksc

=] oj

-r‘

7 Air end velocity : 2980 rpm
Oil injection temperature : 65C

Volumetric efficiency (%)
*°
-

- Type-1
87 - HType-2
#-Type-3
86 : :
7.01 8.01 9.03
Discharge pressure (bar)
Fig. 6 Volumetric efficiency vs. discharge pressure
7.4

Air end velocity : 2980 rpm
7.2 - Oil injection temperature : 65C

5

E 6.8

= 6.6 -

E:\E 6.4

E .

=62

o

& ¢

“ ©-Type-1
58 1 HType-2
5.6 1 #-Type-3
5.4 T

7.01 8.01 9.03

Discharge Pressure(bar)
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