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Fig. 1 Model of the cylindrical helical gear pair
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calculation of the gear pair



559 301 R, .

1 TR A AR 0AT A XU D) -4 2 20 A S5 1Ak 87

2.2 MiERISy

K H Workbench # i) Meshing A5 He X6 7 443 154
BHAT PRSI 53, SR T4 Jr 4 i R ey 350 0 2 1 T
KO3 ARG A W%, Xof 1A 56 1A ThD 5 23 2R AT Jea B 0 %
DA R FLRG BE . Rl 23 I AR B7E 2 700 0 A2 4
P 5 JT 7R Ry Wi DR 43 PO A

E5 MARBHME
Fig. 5 Partial mesh of the meshing area

2.3 HEEKFRIZE

i ] Fluent K {4 XF A5 RY JE 175K fit , AR B8 Work-
bench A4 PR AR T8l (Fluent) TAERFE, B RIAK ST
S A Fluent 84, SR AR 56T BES r, Of
P SRR Y 19, 8 m/s®; K RNG k- it ik
Bl JFJa s ARSI, FFAE B T I PAK EE A A
ST, R E o P A X PR X (User-Defined
Function, UDF) X} PIA% #4745 o Hdp, Eshf (K
Vo6 ) i 15 80 2 000 r/min, MENES NEEES) fk
WEE N 33 043 v/min, JEMWE 1R, 58 Eahfe
I, E IR R 2x10° s, IFE 250k 3 7505 43
Mrigfemint, BoEmtmlR R 1x10° s, WHREECh
7500, BHORPRG O T A AR S A AR TR XA A
SURREI) U A =PIR GRSy
3 RENERBRERFESERSH
3.1 fFEAREI

BT Bt 38 it AT, B, R
e T A A R %) AU BEL B 3R 0 R B 52 ), T B
1000, 1500, 2000, 2 500 r/min iX 4 Fh%% 3 T 00,
3BT 1A 6 i G B X818 9 3 3 AT REAE R XURH T e bt
PR S2805y, axt Eshfe I T T, PR
(7] 45 44 AN ] 45 XU B8 ) Bt 76 4 58 %% 3 h 2 000 1/min
BF A8 9L 32 0 A Rk A RUBE Pl 2848 2%, AT AR 45 JRy 56
P RERCE s 53800, 7R85 23 ka1,
X NS EEHR 43 0 $ XEE AT R IO B, AR A
gl PR A R
3.2 REEINZRREITE

T CFD 34 POST A8 S H 14 56 D47 T A2 i 1

WRBE o5 3B R Ty Ty B PR IR LSS
PR U B i e 2, 430 EROR Fsh R R
MBhEE . B R KUBE I A

r,=T,+T, (3)
P RS RUBH D) 345 2R
Lin, X
P = 2 x T
) ; 20 , (4)

Korf, PR R RIS X BHDREK, W o, B4R
B3, r/min; T, R8G5 XBH 1%, Neom.
3.3 RPEIIZRIRKRER

M B EEAE 1 000~2 500 r/min 5, EShHH
BN %S ) KB Dy R 451 2K 5 B R an & 6 s . i Bl 6
LR, BEE N AR A I, FEshAe A shEE iy X
RH 2y 3451 2 ¥ s o, HLXURH 2y 3451 2 1) % Bl
Bl Z MK . IR RAE T, 0 e I e o 38 K R 80k
SMHT RS R N, TR = B, AT i
T W T SR IR B, O R T a2 1 A SR AS
Fo, BIOR ) RURH D 3401 2Kt S AR Pk

9000
r — 1 000 r/min
8500 f — 1500 r/min
— 2000 r/min
z 8000F — 2500 r/min
* 75004
E(HI%
£ 2000
2 I
= 1500
1000
500 -\_\M
| o i . A @ o o i b
0 1 2 3 4 5 6 71 8
i (107 )
(a) T RBHTI R K
9000
H — 1 000 r/min
8000 — 1500 r/min
I — 2 000 r/min
> 700 —2500/min
« 6,000
£
ﬁi 5000
@ 4000 I
= 3000
2000]h/VﬂAV”‘VVV*w\ﬂ“«Ap«MJUf“vv«r**v’”*
1000 H
K

R[] #/(107 s)
(b) MBI KB 45 2%
Eo EERHEREIXEINZRKE
Fig. 6 Windage power loss diagram for the helical cylindrical gear
pair
PSR 1R ABIFTE NS kit , et Eahe i iy
2 000 r/min i) TALHEAT SR EERTTE . X E B AR HOA TR U



88 Ak 1E RN

F49%:

R XU AT (1 2) HEAT MBI R R A 3, P A4S
AN 2 o o A 1) ] B A a0 ] B2 53 5] 27 14 XU B
P 3 T -5 1A T 580 B i T 2 1) PR 8 2R il B B
AT, WFARIZTT ) EAFAEPS A5

®2 FRESEHNETLEDHRRBNERE
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Fig.7 Turbulent kinetic energy nephogram of the driving wheel
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Tab.3 Simulation cases of different baffle clearances
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Fig. 9 Windage power loss for the driving wheel with different

windshield configurations
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Fig. 11 Velocity nephogram of the X-Y section in the meshing area
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Abstract: [Objective] To investigate the windage power loss of the driving gear in a helical cylindrical gearbox under the

working conditions of 1 500-2 500 r/min without a shroud and with different shroud parameters at 2 000 r/min, the nephograms

of velocity and turbulent kinetic energy inside the gearbox were analyzed. [Methods] Based on computational fluid dynamics

(CFD) method, a simplified model of a high-speed helical cylindrical gearbox was established. The RNG k-¢ turbulence model

was adopted, and the gear boundary was driven by a user-defined function (UDF) to control the rotational speed and direction of

the gear pair. The dynamic mesh model was used to dynamically modify the mesh structure in the computational domain for

simulating actual working conditions. [Results] The results show that the gear rotational speed has a significant impact on

windage power loss. The gear shroud can effectively reduce the windage power loss of high-speed helical cylindrical gears, and

the smaller the radial and axial clearances, the more remarkable the optimisation effect. However, for helical cylindrical gear

pairs, excessively small clearances may aggravate the flow field motion in the meshing area, thereby increasing the windage

power loss. This study provides reference for the design of shrouds in engineering applications.
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