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Basic geometric theory and volume calculation of

double-tooth gas circulation pump
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Abstract: Based on the mathematical geometry theory, the basic profile equations of the
female-male rotor were derived through coordinate transformation and envelope conditions,
and the mathematical model of the double-tooth gas circulation pump was established. The
relationship between the position of the meshing point and the rotor angle of the female rotor
with the meshing of the male and female rotors was studied. The calculation method of line
integral was used to derive the relationship between the elementary area of the working vol-
ume and the rotor angle, which can simplify the calculation difficulty of the working volume.
Results showed that when the rotor angles were 0 and =, the female and male rotors formed
a closed invalid area, which led to the sudden rise and fall of the element area of the working
cavity during the change of the rotor angle. At the end of inhalation, the suction chamber

had an additional part connected to the suction port compared with the exhaust chamber,
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resulting in a sudden drop in the element area.

The establishment of these basic geometric

theories can lay a certain theoretical foundation for the application of double-tooth gas circu-

lation pumps.

Key words:

female-male rotor profile; double-tooth gas circulation pump;

meshing point; working chamber; area of element; female rotor angle

M JUAR K o N Sk HE i i 2 A00R 36 31 I 5 e
S AR ARG C & AR A RR
FEAET s R TE G i A AN DB A L )
7 2K 8> CO, HERCE DL SE B #R e 45 )
T Y H br AR B B R 22 4, 1) Y T 2
F) 2020 4 K H B 3N F] 20 %o, {8 0 K i K
HMEzEALM, EHERREEILAE TEA) BT, 5
2021 AR ERAT FAEREIR R B K T 42%., A
S s M ATT A 5 UG A2 i AN ARG 1] A P A AR AR
2%, FEREE T A BB s 5

B CO, HEmca 5 2RI CO, HE =
1 23% ., TEF 20 15 4F B, i 28 HE Ry 3 K s
JEIRF 95 %, & T 38 02 fir 6426 R HL b
FE AT 23 ST HE TS T — T TR R
B — R ORI fh 2 R B A R L Re 1 & H
B E, SRR IR L A L AN Z R
706 P B0 0T B i e Ak 3 B R A PR L i A 4
R 6020 ~80 Y0 » S s ol FH A% % ) 2 5 58 9 R AL
2~3 5 HEBGRE AR T R A HL A R L IR
AT BTG e /N CEL AR N B I B A
FE /NGRS R AR T B ) R AR S
S, A E ) N TR

2002 4 8 H 35 [ [ KM 25 it K R (NASA)
BU IR T — & ok FHRORL i it 3K 2l 09 W 3l RAILAE
B, BTk ) 150 kg, 2002 4F 9 A, £ EH &4
Al SEEEHEITHEEGNR. FET —EXT
SRR L ) JE A LHEE R R . 2003 4R % )
IR T o0 R ORI 3 ) R SE . 2005
A5 H L SEE NS IR BE A R A BRI 7 AL
o HL It A A JE AL BT K. 2009 4E 7 H L4
BB AR AR RE H 1t B 2 1 A N2 B R 7
Jb B3R T AR A DU R Zh T R AT
JEZy 2550m™, 2009 4 10 A 3 [ 20T 5% 58
50 2 A L A — L Bl R Tt R AL B R
SEAT 23017 min B RAT. B TAEE AR
it 2 71 ML I SR

] PN 3K J7 T 4 A 5 R AP i L 2012 4F 12 H A
Ve RFM ARG 12522 b 5 R AL LA
A Dy 1A Z2 i R] S [m] F A A o AR — SR AR

L TC ABLS TRER— 57 B 75 b 22 0 Uil RO
o 2017 4F 1 [ o ERE A e K% Ak 2 W) BLE 5
Ptk il /9 20 kW 20t i it 28 52 O 2l g i YRR Y
S — B N\ BRI B L TR L AR
A TR R L2 A P A IR SR P & » 7l
MUk TEZIEH 3 DA ZERIE R

TERRREFL b A SR A8 A 2 SO )™ A
W IR b 2 — s RS, B
S A B AR A UER AL R S
Hovp 22 U 4 AL RE % o 900RE FL b 42 46 BT 5 19 [
T3 A S A TR I O BE B R TR K P
i TS BB T A S R A PR
Jig 30 IRAT B0 a0 B RS . TR S S i
TR0 A AU AR LR L RS /A E
SRR E SR B SR 2 AE AR — SE [ R
WNFEMR RS T » 27 iR LG X2 3 R
GeIERE R A iy 7 A AR

A SCR BT BIL A 1 D B g SRR el 0
G R A E AR A L AR 1 R

L

Y|

HEHS
K1 TAERER
Fig.1 Working diagram



1938 A |

%35 %

B S H— X A EL W Y A B L — X TR B
B0 — 2K 8 IR AL 0 3 A Kt B 147 A 4 2
S o e T TR A o A R AR LR L R R R
P AR 28 B DA 52 B A B IR A | T 4
o T IR HES T S B XU SR PR
HA 58 4 N s 4 o e T L G W8 1R R
S5 oy AR AE AR B B O X A R TR R
By a7 75 AR S AT ER T G AR b T MR OR
REFE 5 2 7] L

KU SR 30 258 B A &2 2% . H R 9 4
SCHR S G A T8 AR Ao AR 8020 JL AT R AR B
WM AT T A R A AT LA R B G G i L g
fif £ L AER IR AR BT A il 2 29 AT A4 D XU AR 26
RINTULR . or Be A SCRR 18 I Ay 17— bl [
oI AR LS5 2 B R AR 1 R (ORI
A 4 T WG 5 0 R A Jr A AR 2 £ 10
ARG AR s A B AR ME A 52 B 19 BT AT A
AT M T M AR SCHESCIR 18 TR Sk |, 57 1 B4R
AL BRIE  E LT BEAR RS S8 4 il T Rk
9 775 L Bl s A b B 2 3 PR G 2R R O R R
FH— Bl AR I3 SR8 7 R A BT A% A0 R AR IR
e S MITEANPNPNE 7 i i

1 ERBZ

XU ARG P 5 2 iy — XoF [R) A5 1 L 14 e B P
Hrd . Hb ¥ ri2dHE% A B K
B.C 2 C.D, K D E, VB IRK EF LA
I EF.Gy FRSK Gy Hy 41 PR I 28 7 28 e %
R R] T8 B e B W B 5 7. BREG P2 k. B2
MK A, B, \H% B.C, 424 C.D, .[AK D, E, .
BigIE E.F, \HZ F.G, FIIRIR G, H, 4 5. JiE
% IR TE BUOE R 0 B % IR
1.1 AEFIE

WE 2 FrR A AR R e B 45— 2B R
R U e T V) PO = W 71 DA o w2 P 1
BRIt IR S e a8 X ELOTE
1 [ T T R Sy i A TR

AR EFy (B0 AE 5 3 o 8 E
1 COSa

S GK EFy

— ISlna

.0 A8 B5 S Oy {

N
ricosa — (ri, —ry)cos(a —1t) }

1'1:‘1[«‘1 (l) [
L’Euﬂ (t)} — rysing + (ry, — r ) sin(a — 1)
(@Y

Kl 2 BAEE T A TR AR

Fig. 2 Female rotor basic line generation
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Fig. 3 Male rotor line generation
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