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Abstract; In order to improve the performance of Roots pump, a rotor profile composed of elliptic rotor profile was

proposed, and a mathematical model of the rotor profile of Roots pump was obtained. The influence of ellipticity on the

shape of rotor profile was analyzed, and the root cutting condition of rotor profile was deduced. Then the rotor profile was

analyzed with volume efficiency as performance parameter. The results show that the smaller the ellipticity of the rotor

profile is, the greater the volume efficiency is. When the ellipticity is 0.4, the volume efficiency is 0. 665 6, which is

23.09% higher than that of the traditional pendulum rotor profile and 8. 07% higher than that of the arc rotor profile.

The performance of the oval wheel rotor profile is better.
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e IR AR T2t e 7 IR s, B AL T T 2%
B, IR R B S SRR ERER I

[l A R38R e T AR B kAT T R
AR HTOEFE. Tt vy S 0 B ks &
ot e 28 h O B A E S BT I B T AR
SN T 2 IR 2 Bl 0 X RN £ SR R T A
BRI, AR T — B0 HAT 2 X5 1 1 UG 15 5%
LTI PR ST UGB mG & J R, 7 T AR
GHAKL M DA S A4 i S, S i

s H #5:2022-01-15 ; & [E] B #§ :2022-04-25

T 3RS KA T W e B AT
CFD A1 FSL {5 B, -85 05 H A R ATt 2 T
SO ST WO RV BRI H ik B T R T
W ER G TRILR I S B e 1 (4 v R 8 G
s B T RO BRI . Kang %7 IR R T —
FICHT (05 1B LR 125 1 B2y [ 9IORIB 2k 20 il 5 e ot
PR AN S M7, 70 W7 A [R] B 08 3 1 PR RE A 52
U, Hsieh 25 ] FALH0 6 46 JF B B 9K 5 S22k 56 T
VLRI THCF R, Wu %17 Sy 2 B s

EETE : HEARP AR IIIUH (51275210) ; [H 5 A ARHEIL ST BIIUH (51975251) 5 TLARE £ i EaE il 5 s HoR &

M SRR BT B H (FMZ2018Y2)

FE—EFBBN TURM (1997) , B (L PGB N, WL BT A, 258 05 [l o BUARHLB BT 5 i 3 HUAR S T 2% . E-mail:

1527728918@ qq. com



(iR - i&it]

R0, F BRI AR RREFRE&RT - 35

IVEC RUH7-TUL, $ 1 11 ARUM) T 30 A 5 1] B2 1 AR
2 AU PERESE B , TPl e T RIZR 0155

TRGE L T RIZ A0 R I SR LA KRBT Z
[V R AN AL . BRI LA BRI I PERES L
KIFFNL PR T RL TR RE , (e e 7 TR M R
DR TR AT B T — o (5 e e £k B e 1 R
2R, T TRANIE T T 1 B ZR ol ot e iy 20 3 A AR 33
THEE T Hr 78 R X 5 1 BRI . I R
A BGRB8 TR D R T
1 WERER L TR

BUWRM 2 AT IRRIE e — 0, T a1
R P e R e s SN ER S MU M UL LRSI 2N
SURRFRI o BT LA 7 Ik, A 235t 1 A
Bl A I R 2 T AT LA o A A X R
e Rl T RIS BT k.

B RGBT LR R T 2 A
T3, 73 DAy ek e i 2RI A i 2 A b A T [
P, I R AE T [T ARG SRS T TAR I,
X YRR A A e 5 4y o e gl 2R A U 1 A A it 2
RIS A T LS B e M 11— 2R e 26
A A 2 R A A I e 4 A o 2, 2 T et A A
FARAS 22 e T i 45 H 2R, S8 O A 1 A TR 2
it

— R B Z A 55— Z0EiT th 2k - AOCHE Sh iR
iz g, e h gk i — s sh Bk E O S
FeLko Tl MZN B, 18] il 20 7R S Y S B
HER LR, URRIBLR o 4 TR B [ 45 IR B B
TR S f)— S o o — R AE 2k, mT LK 2
SCHHEIRTREFE LR o

HESL B RAHG T AR RN L P, P T
2 XPARBR AR, 0 ) R [ A5 A B IR AR FE e 1Y
WA AR 28 O, X, Y, L[ 25 76 A 00 e 5 1 7 A A R
0,X,Y, s 125 45 B I 5 SR (0 220 5% 5 18 30 A s 2R
0,6,y MEIZELEAT ML TR B AL AR R Oy 2,y 5 T AL AR
BB § 1 W5 gl A AR AR AT AL B AR, Bl AR AR &
Wt e 1 IO Bl A A MR AR BE AR Bl R O B ORI
T AR 5 0 B RAHE T I 5 0 R T ERs
R FE

H1 FRERETLIFXAR

Rotor coordinate relation of Roots pump
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Figure 2 Trajectory of elliptical rotary wheel line
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Table 1  Rotor profile parameters under
different ellipticities
iR BN WEE K5l o/mm  WEE AR b/mm TR r,/mm
0.4 12.170 1 4.868 0 35.659 8
0.5 11.801 9 5.900 9 36.396 2
0.6 11.428 1 6.856 9 37.143 7
0.7 11.056 8 7.739 8 37.886 4
0.8 10.693 1 8.554 4 39.613 9
0.9 10.340 1 9.306 1 39.3197
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Figure 5 Rotor profile under different ellipticity
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Figure 6 Cross section of chamber of 2-blade rotor
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Table 2 Volumetric efficiency of Roots

pumps under different ellipticities

Mlsze A WPREAR r/mm BT S/mm? AR /%
0.4 35.659 8 4 697.632 1 66.56
0.5 36.396 2 4 848.895 2 64.46
0.6 37.143 7 5015.016 4 62.24
0.7 37.886 4 5178.3322 60. 10
0.8 39.613 9 5344.193 2 57.98
0.9 39.3197 5500.231 7 56.00
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Table 3 Parameters of cycloid rotor

WIEEAE r,/mm PR S/mm? B /%

40 5654.797 0 54.09
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Table 4 Parameters of arc rotor
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r,/ mm 4%/ mm S/mm’> R/ %
1.300 0 46.153 8 33.143 4 6981.487 2 38.67
1.400 0 42.857 1 30.310 8 6 191.575 8 47.40
1.500 0 40.000 0 28.469 9 5 560.726 0 54.99
1.600 0 37.500 0 27.241 3 5 055.099 6 61.59
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