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Rotor Tooth Profile of Screw Compressor

Hisashi TAMURA, Kazumasa KAWASAK],
Hideaki SHIRAISHI and Masanori TANAKA

The rotors of a screw compressor engage peculiarly with each other in comparison with helical

gears.

In order to obtain a compressor with high performance, it is necessary to clarify the

peculiarity of the rotor tooth profile following the peculiar engagement. In this study, the peculiarity
is investigated. The results of the investigation are as follows. (1) The trailing tooth profile of the
rotor is fundamentally fixed. (2) The leading tooth profile of the rotor can be determined arbitrar-
ily. (3) The volume of the rotor tooth space is fixed almost independently of the rotor tooth profile.
(4) A blow hole occurs in the trailing tooth profile which is not a roulette. It is impossible to avoid
a blow hole in the practical tooth profile. (5) If gas torque promotes the progressive rotation of the
female rotor, the female rotor tooth thickness must be altered thin.
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Rotor tooth profiles
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Male rotor Female rotor

Fig.2 Cycloid curve for leading tooth profile

Female rotor

Male rotor

Fig.3 Trochoid curve and circular arc for leading
tooth profiles
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Table 1 Area of rotor tooth space

Rotor Dimensions : Center distance E=41.5mm
Number of teeth n=6, N=4 Lead of male rotor L ,=80mm
Addendum diameter d=49.8mm, D=54.0mm

Leading tooth profile Area of tooth space(mm?)
No. | of female rotor Female | Male Total
1 | Cycloid 164 152 316
2 | Cycloid D 182 122 304
3 | Circular arc 134 213 347
4 | Circular arc D 174 142 316
5 | Trichoid & Circular arc 146 183 329
6 | Trochoid & Circular arc D 163 157 320

A&, £2A5T, WBMERIZEMEES ({2D)
CEEIBICL > TBBLTHRE DY, WEES 3O
—SOWEAD Ly FH D LDETHRED, MR
Ho—2 01 BEOBOEH LU - HB n, N2 &
S THRE D0, KR, BHEOWMEMRIZ D, Do, n, N
ERDIEBETERICRES>TLE->TVEHDEED
na, Lizd->TY—F 1 > 7RIEF Gk 5 iR
EBRATHLHEBMAESRERICRE RS2 L3R
EOWBREY, ThERRAL TBLENHLEH
Z5,

HEERES LD KELS R LR EET S
& PV U IRIEESEEL TS I EnS, Y
—F 4 v TRIERI G R AEWAE LT, Th
WEMEE OBFREFANIT LV, KT TIIMH O —
F e )—F 4y HEENR2 DL I ICH—DY A 7
oA Fii#ge 5k 286, E—OMMOEHS, £L T
M3D&Hizhoas FiifRe Ao D> Ddhi#Re» 5
EBJ\EHICOVT, HHES T -y ORERERS LU
FOoDEHERMEFA., TOBEERLIITT.
KhDY¥ A 2704 8D HRD, taaf KM D
BERFhMo — yHE2HE < LIHE O REN R
ETRLTWS, ZOFEIIIERHE % 100 #HO 5
FITRL, ROEER>I 2 —ARERCHEL, 20
ER D S BT E R 2 Ko 12,

1 &0 o — s EEEELS/NS LIZE &
BokzwZlsbyrsd, #—0Millso—5 -
— 74 7Rl L TAHE(E] No.d) By FH
FieAROBLERITTED, IhED o -5
BMEEAE/NSL T EN8TERYL, Lo T,
Z DM HERE A LI E I EETREI IR 2 &K
L, fliowuri 2 REPEEMBICHCTEINED
LA OEHWEEEBLIENTERY, ¥4 70
4 F D(#1, No.2)i3AstMEROR/MEEZFAND

— 359 —

NACSI| S-El ectronic Library Service



The Japan Society of Mechanical Engineers

2008 A7V a0 o— WY WK

HNTH o - @B »BHICE LIBETH 5,

No.2 & No. 3 DIBFEDEDOIRIZ I KA IEL
TebDTRY, ERANZEOERKIEZE NS OFRICEE
B35, o TERAu—yDAHRBMERLZLS
OFEIDMEIC B EEZTIV, #5323 LlEOE
RICL 2 GHBEROZER I 572 3% K E L/
EnhTH->T, ¥R, BEOERIC L 2 i E#
DEBIT TV E LTIV Iz 5,

u— RS ERENERE B RIZ S wE R
W, B3N REE L TRBEOR S ko — 58 &
DEAMEOL VRIEOBRZESEZ oN D, BfE
DEZZEICOVTIRZOMLEIC SBRT 52505
BlcEBT L2 LT, 22 TRY AEBYLEE
DOBRICOWTEL 3,

4. bL—=1) > JRIER & WiRITAR

2ETHRARI-ES I ML= o FRIEE I EBR
AR C MR TSNS Z iy, M
DA AERA % AEESHE S, Lo LRBOMTHE &
DEEFE, O— S OBMBREZOMEEZ S L RIFLAH R
FEAMRE X SRR T 5 2 L RERENTH D,
KRS ORERE & L THREFRO/NE M
MR EHAL, M4 R &5, BHPRLED
Twa, EFETIR, M1kBi258EEa0oRY i
ERCHIEZ, SEEAORYDCHTNER VLSS
WOWTHERT L, ERrHG-ERE, R 2 &
DRI R ENESL T B0 THS, M5ida—¥
DS a, A DB L 2% (48] B OBE %R
LTwah, ZOWRERFIEY AWK R EBIEST
THEZOLN TV,

o — 5 ST A OREEFIZE C OMIA,A,
THD. 2ZLHCIE, fQ%2HEBY PQ ICEELER
LEWEMDOWMARETLIDET S, #0508

& Tooth of -
\a Ppoint_~

.~ Qil

(b) Case of oil free type

Fig.4 Sealing effect of rotor tooth
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Fig.5 Substitution tooth for tooth of a point
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Fig.6 Occurrence of blow hole
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Fig.8 Comparison of blow holes area
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