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Abstract

The level of designing the twin-screw compress or rotor profile in our country is relatively back-
ward compared to foreign countries. The rotor is an important part of the screw compressor. This
paper presents the new ideas based on arc-envelope to design the screw rotor. Taking the unila-
teral asymmetric cycloid-pins arc tooth profile as the research object, it designed a new type of
rotor profile and built screw rotors with arc envelope tooth profile. It founded flow field simula-
tion model of the original, and new twin-screw compressor rotor profile adopted the 3D software,
simulated the distribution of its pressure and flow rate at operating speed with the software of
Fluent. It predicted the rational of simulation results on the new designed rotor profile and pro-
vided a reference for the improvement of the new male and female twin-screw compressor rotors
until getting the excellent performance rotors.

Keywords

Arc Envelope, Three-Dimensional Modeling, Fluid Simulation Analysis, Rotor Profile

E TR ERDURF E G418
¥ Tt

£HRM
TLH R AU R B, Tt

(=)


http://www.hanspub.org/journal/met
http://dx.doi.org/10.12677/met.2014.34020
http://www.hanspub.org
mailto:632262341@qq.com
http://creativecommons.org/licenses/by/4.0/

T A7 L BT R A L e 7 S5 A Ak e i

Email: 632262341@qg.com

Weks H . 20144E9H19H; &R HBA: 20144F10H16H; A HM: 20144E10H24H

=

TEE P RSURAT R R LB K PN T ESNLETEE, RTAKEESINEESRM, FCRH
vt AT R A A EON A UBAT B T RO B, DA AR IR LR - IR SN AR R, TR
Bt TH RS TR NHAREREKLAE TR TN A= T SR EAHLR
L EH LRI EARR, ZHFluentR AL T HA TAERE T ERESREN MR, HITES
EXTFRL B KA BT T A, AR SR EZRE e R B AR R 015 PR
TRETSHRKIE.

XA
RN, 4R, REHEMT, BTEE

1. 518

BT BUBFF R ZEHLIAZ O, RASCEZE MG R, 2 AL TR B A S A PHIE
FEIARAL BT 8 e BRI 3 T M A ok AT 0 72« H AT LRI TS 1 R 4a HLAR AT 5% 1 HL 2k SIGMA H1ZE
ECOSCREW 74 & A2k SRM-D HU2k . y-11 BULE LB MULkss, ixeb 3 Bg RN, WA 2 K Hfu gk 2k
HIF R, E AT — L oM E R I8 R 48 LA = BT R [1]

IELHERREMA G TR NEZEBIFRENRS, £ HR% L, 0T ZmiitEE. X2
AR KIS FEI RS RIRHIA RGESE AN HIER 7 — 2 E ALl 5%, e F i1 52
(HOwDNE). HZA K #H4H(KOBESTELL). 1 [E IG5 (GHH) £ E 1) A-C AR A= R R4 L2,
XN BTt SRR T Harth A E AT R 4L S i, AT TN X S 2H AR A E
T MY BB AR[2] (3], TEVEAIERY. (EA . RS AR U SR RAR, R IR R AT R 4
F. REESAAEE VR BN R . REER TR BT BB AP AR S S . “ BRI ARIFRIELL -
BRI, R E M ERRLE[4]-[7]. ERARLTSMNE I — R 2R RN, BARE AL S
SHB IR, (ARIELEGMERE T T E 54 ELE R AR BRI 2206

20 NN Z ARG ATF 7 B 0 BT AR IS AR 7T, I AN S gl R DUE SCH I R R8T % 7 Y
LIWDS BT E I, FERTHIRT, R A DL BRI A 8] [9]:

(1) EAENUEAT i FA77E — XS BABHEE 1, S T3 BB LR MG & BEoR, WU LA 20 2% 1 (2 Rl o 28 22
SR LREh 2, HEmE S e, RO RIZRATAT A7 B (0 B fid s g Heyde el — s @i 1y s

(2) ¥ 2 IR A 2 K P LU O HOBE 2 o TSR MR fh 2R B W 1 (R TR, TN T kb e 4
SRR, B RIRR, T B2 A A N AR RIS . (R AESERRE AL, ASFTREH DL AL,
NUREAE, & rrEEshi 2 kKETW, NTHIEXFFE, #7E—2 AP XA T
NEHE ERELE, AT IR AR RO, PRk A R % B A

(3) TER TR ENRTERNE, SHM— M =AF, EMME=AESSERIME, #1554
MUIPEREZ 52, Py DLELR B TS B R 7 8426 s = AT AR &/

(=)


mailto:632262341@qq.com

T AT S SR R A L e T aE R AL i i

(4) WA R AL s AR 3 PR DUR BN e o T3 PSRRI, S R AT R i LA — etk
RE, WGN T IIRE. SR TR SR, PTUAE LT T BRI, b 2 TN P AR TR AE A

(5) AL EF N [ M ARAE BT TR, N5 PR R R K. ARl TR R,
PG ) AR HRAAAE TR TR A b, O/ RERS S R AL AR R, RIS A Ta) i AR OR, e IR 46 1
SRR , TR R TR R AR BEAN e 4 R R R RS R /N [10] [11]

2. A BREHNEXHRENES

e 1 42 BiR. REFPEEAR, K| BT EEER, . R =R, B 2 (WEEENR,,
W v, R AR B, A BTN J9 (~Bsing,, Boosd, ) » R AB IR A B EE R g,

[12]-[14]
[ ELER 2R KI5 22 abe, AR g AFEUNT, [H244% r AR EEA 0T Al eo IR B[R] AL 25 ZE FA G
G I
X, =—Bsin(¢, + ¢, )+rsint 1)
Y, = Bcos(g, +¢, )+ rcost @)
Horp
tant = Bcos(¢, +¢, ) + I cost €))
R | RN 2% 2 aybyc, (177 A2 ARG & 2R T RE e e 18] g, MRS, FORTEARKR R X, 0V, ERIT7FEA:
X, =rsin[t+(d,+¢)] 4)
Y, =B+rcos[t+(d +4p)] ®)
B, FHZHOTER Y. %M g, N0 ZWE g, Hr.
B :arccos[(Rfu+Bz—rz)/(ZRHlB)] (6)
EFF 1A INELZE 2L a,b,c, FT7 2 fe MG & 2 7 AR e [0l o, 115, FORAEARDR 22 X, 0Y, ERITTHEN:
X, = Asing, —Bsin[ (d, +dy )+ ¢ |+rsin(t—¢) 7
Y, = Acos g, — Beos| (d +4, )+ |- rcos(t—g;) (8)
Hor.
¢F” :(¢o+¢P)RgRH2 (9)

FR SR SR R EHE S AR, HAESF N EREREZ.

Bt NSRRI, Ay BHAURHHAELE A M 35 TRl N T2, FIL®EH R e 2 21Uk
A

M T e R T 2 5] 90 2% 2 ) D T W T AR ﬂﬁﬁ’é%ﬁ%ﬂZ%?ﬂjl/ngé;dRz » AN :

_S(Pz_Pl) ' 2
M === [#dR (10)

X (B -PR) NEZE, SHBHMKE, R*=X;+Y;, £S5
R* = A+ B +r? +2Bcos(t + ¢, ) — 2ABcos ¢, — 2Ar cost (11)



T AT S R SR R A WL e T A R AL it

Figure 1. Envelope of short arc
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Figure 2. Envelope of long arc
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Figure 3. Division of the establishment of the compressor flow field and the grid: (a) Assembly drawing of male
& female rotor; (b) The outlet fluid model; (c) The inlet fluid model; (d) The screw chamber fluid model; (e)
The combined fluid model; (f) Meshing Results
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Table 1. The relevant data of male & female rotor profiles” measurement and modeling

7 1. BARREE FRYBLEN B SRR E X IR

=R (mm) LB 235 (mm) HE ] SR e IRHEAB K#Z(mm)
PR%:EF 54 5 22.32 HEE 5/6 25.65° 74
BR%:F 6 22.32 hE 25/36 34.96° 61

Table 2. The parameters of meshed fluid model

7 2. REREWER S EH

X5 5% Interval size BT RN & E
#S0 TGrid 0.8 1,300,001 681,285
1R TGrid 0.8 165,330 763,450
HEA Cooper 0.8 5970 4970
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Figure 4. The results of the twin-screw compressor flow field analysis: (a) The pressure distribution in the com-
pressor before improvement; (b) The pressure distribution in the compressor after improvement; (c) The fluid
density distribution in the compressor before improvement; (d) The fluid density distribution in the compressor
after improvement
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Table 3. The contrast of the twin-screw compressor flow field analysis before & after improvement
72 3. BUERTRERA D ERLEER

£ 734347 (pa) A B 43 A (kg/m®)
RKME RNME RKME R/ME
B AT 6.06e+05 1.01e+05 1.16e+00 1.20e+00
B 8.13e+05 1.01e+05 2.36e+00 2.35¢+00
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