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Study on Design Characteristics of Gearbox for Wind Turbine

Considering the Type of Gear Train
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Abstract :

The gearbox for wind turbine have been increased the size by the wind turbine 1s

needed to produce bigger power. The optimal sizing for gearbox is demanded because of limited
space on the nacelle. The voiume and weight for the gearbox are influenced especially for size of
it. Therefore, the purpose of this study investigates the design characteristics considering
types of gear train structure for optimizing the volume and weight of the gearbox.
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Table 1 Determination of gear ratio
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Fig. 2 Schematic of
conventional type.

A 8o w2 AAA ¢HZNpressure
angle), B]E¥H ZH helix angle), ZF 7]oj¢] Sl
(number of teeth)® 1A oz MAF G,
Ao 2 43S v E ZE(module)d} 2 F
(facewidth) & 71A 12 BEE TEAZIEF 513
tf. & 7|07 & S g2 WHoe=
AA AL 2, 7)oju|E WBA| 7| 7] 93]
z} 7]oj9o] oluts AT, v EHZ Y A
9. Zto] WBlo uwig} AA A7) o] A
%;-Q-HE, HE8zto] 0 °Q H7)oE ALE3H3

- 388 -



3.2 C|ZRIEE 7|ojetA

HEZAXE fA719LE F A9 doz sy
o] 710149 FHHE 2= Aol R0, ‘%H"
e g A7) 5 Jolth. wetA stES Hl
FHE 7. JERREH B QY ac’
i) 3171019% 29 ?HEME Agqd. F471
ole] A= 19X 77, 29AM 4 & A}%o}
Rt Elzal_l/‘é FAHE 7R 7lojubzo] 7)o
TZEE Fig. 33 gt}

ol-

i‘l

Fig. 3 Schematic of
differential type
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Table 2 Gear ratio
{1 Stage | 2 Stage t 3 Stage
70:1 3.27:1 4.61:1 4.78:1
Convent ional :
90:1 3.47:1 4.90:1 5.43:1
type
120:1 | 3.77:1 5.21:1 6.05:1
Differential 7001 -2.18:1 | -7.28:1 | 4.52:1
ifferentia
en 0:1 | 2.18:1 | 7.95:1 | 5.30:1
type
12001 1 -2.32°1 | -7.97:1 | 6.45:1

Table 3 Volume and weight of conventional type

Volume [mm’]
70:1 Q0 1 120" 1
0.75MW | 4.70x10° 4.89 % 10° 5.13% 10°
MW 1.22x10° 1.34x10° 1.37 x 10°
AW 1.84x10° 1.97 x 10° 2.05x% 10
S 3.17 x10° 3.33x10° 3.48 x 10°
Weight [kgf]
70: 1 Q: 1 120:1
0.75MW | 2.18x10° 2.35% 10° 2.55x% 10°
oMW 5.75x% 10° 6.42 x 10° 6.84x 10°
I 9.08 x 10° 9.97 x10° 1.02x 10"
SN 1.49 % 10 1.61x 10 1.75x10*

Table 4 Volume and weight of differential type

volume [mm’]
70: 1 90:1 120 1
0.75MW | 3.77x10° 3.86x 10° 3.76 % 10°
OMW 1.01x%10° 1.04% 10° 1.00%10°
AW 1.51x%10° 1.56 % 10° 1.53x10°
EMW 2.55x 10° 2.62x10° 2.55%10°
Weight [kgf]
70: 1 90: 1 120 1
0.75MW | 2.17x10° 2.24x 10’ 2 .28 % 10°
MW 5.81x10° 6.03x 10° 6.07 x 10°
MW 8.67 x 10° 9.03x 10° 9.28 x 10°
5MW 1.46 %10 1.51x 10" 1.54 % 10*
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Fig. 4 Volume variation f_or transmitted power
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Fig. 6 Volume variation for gear ratio
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Fig. 7 Weight variation for gear ratio
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Table 5 Volume and Weight for flexible pin (W)

Volume |Decre{ Weight Decre

Type
P {rm®) ase [kof] ase
Conventional | 1.97 x10° 9.97 x 10°
Differential | 1.56x10°{21.0%| 9.03x10* [9.39%
Diff ial
Itrerential | o) 10722 1%| 7.82%10° |21 5%
(Flexible pin)
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