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Abstract

The flat torque converter without inner ring was put forward to find out the impact of different flatness
ratios and inner ring on the performance of torque converter. The flat torus design method based on the
ellipse was used. Three different flatness ratio torque converters without inner ring were designed. The
blade’ s profile was distorted in space. The internal flow field of the torque converter was simulated by
CFD method, and the distribution of the velocity and pressure of internal flow field was analyzed, so the

impact of flatness ratio and inner ring on the flow field and performance could be figured out by analyzing

the numerical solution.
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Tab.1 Parameters of tours with different flatness ratios

o 4

2R FE1 KM2  RM3 KMA4

HAHA% D/mm 200 200 200 200

HEFF I 9 B B/mm 44.32  44.32  40.98 38.24
1% 455 i °F- % 0.22 0.22 0.20 0.19
i - % 0. 60 0. 60 0.55 0.50
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Fig.2 Torus with different flatness ratios

(a) e=0.60(HHN}H) (b) e=0.60 (c) e=0.55 (d) e=0.50
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Fig.3 Blades without inner ring torque converters under

different flatness ratios
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2 EANREEFZAIBRZDN

2.1 HEZEY

FEE ST 56 10 T PN BN [] i o1 5 114 728 R e = AL
TR0 AR Y0 S8R R ) 9 2l 0 T 1k B R
DL 5 3 X6 AN [ e S 1 4 kAT 48— & aE I A
Y25 15 I 0 P9 A5 AR I SR T

T 748 HE i FP R MR B4 3 8l AR A S AT T 46 Y R
gl JIr LR FH 73 1 SRSk i SR A 422 1 5 A o s 1) S K
A% 2R A B b XA X, i A Y D AR U k- e A
T A W W B34 2% AP S ke 2 L/ B = i i 9 LA
TLR/NF 1070 0 R AR AR B v, A 5 LT i
E A AR 3 S A T A B O BE T A T
ARTT R R FEBE N ny =2 000 v/min,
2.2 #ABTREEFIHOW

AR SO R T (G 0 =0) ARG )
A3 JEE o0 A A 20 AT

WA R — B, AN R P 3R 23 R W B R S
[T, W& 4 B/, AS [ 7 53 58 i 7 9 S0 36
2R, PR Bl P AR R e A A, TR
L AR X AN ] it - 238 72 R A 119 37 30 45 4 kA5 3 L A
e .

() (b) ©
[ 4 &R R A E L
Fig.4 Shell meancamberline of pump with different
flatness ratios

(a) e=0.60 (b) e=0.55 (c) e=0.50

K5 6 D4R (e =0.60, 45 N FR) 9 T3 42 0
o SR T O AR Ty R A A R L B
Fe G Dy, s e i 1 Bl 0 P AR R A N A PR O A
Koo MHE RN 1, 3 RE R0 s 77 338 38 0 A, A58 TR iE
H T A g s DXCICAR DS B FR B E A I T, B T 0 A
FEBEHY 2] o i HR I T A FR T L g s DX AR 1) S A0
ORI A, R U8 A TR T 5 A A

K7 8 e =0.60 JG A FRALHE i Kk T 00 IR
I BRIy M B o A TR L R B IR IE TR
3 F0E 53 A 25 S 3 WE RS I



5 6 0]

R SE ST i R TGN PR AR S A BT S TR RE A 35

REEHOE kY
FS  JRBIAERE # (e = 0. 60) 5 3 T 004 (4 il JE 3 23 A1
Fig.5 Pressure of prototype’s flow field with

flatness ratio of 0. 60
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Fig. 6 Velocity of prototype’s flow field with

flatness ratio of 0. 60
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Fig.7 Pressure of flow field with flatness ratio of 0. 60
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Fig.8 Velocity of flow field with flatness ratio of 0. 60
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Fig. 9  Pressure of flow field with flatness ratio of 0. 55
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Fig. 10 Velocity of flow field with flatness ratio of 0. 55
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Fig. 11 Pressure of flow field with flatness ratio of 0. 50
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Fig. 12 Velocity of flow field with flatness ratio of 0. 50
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Fig. 13 Comparison of circulating flow with

different flatness ratios
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Fig. 14  Comparison of efficiency with different flatness ratios
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Fig. 15

Comparison of torque ratio with different

flatness ratios

Pl 16 Sy AN [7] Jit ~F- 5 e Jit 70 74 g % ik 2R JOxt
LU, AR LU IR, Bl e ~F- 5 B B, 5 B R B0 I, 78
Hh B R S L T, A AR RO A e - R 0 A2 A

EHAFLI R
400
= g b T AL
g —— JLNIL, e=0.6 s
—r 360 F —o— JCPIR, 0
lZ. 340 | —— JL;I*JM‘,L' // /
T 320
£
£ 300
S 280¢
= 260
W& 240
& 220 ===
200 L e
0 01 02 03 04 05 06 07 08 09
Ll
B 16 N[ 1 3R B D TR0 AR S 45 75 o 7R BN H

Fig. 16  Comparison of torque capacity with different

flatness ratios
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