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Development of the high output vertical axis wind power generator which i
incorporated the noncircular gear and continuously variable transmission mechanism

OKADA, MASAKI
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In this study, | develop the output improvement mechanism of the vertical axis
small wind power generator. In this study, | clarified the effectiveness of two mechanism to show next.
The first is the mechanism that incorporated a noncircular gear to reduce co?ging torque of the motor for
generators. Some noncircular gear reduced more than 25 % of torque as a result.

The second is the continuously variable transmission mechanism that is mechanical to control in a
centrifugal governor. As a result, the output improved this continuously variable transmission mechanism
more than 15% in comparison with step-up gear of the gear ratio uniformity. In addition, from this
improvement study, | was able to devise the continuously variable transmission of a new method.
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Fig.2 CAD/CAM of the noncircular gear

@ Torque indicator

® Drive motor

Ne Device Name of Product Specification

@ | Dynamo Tsugawa KMB77-0712 DC12[V], 70[W], 2500[rpm]

@ | Torque sensor ONOSOKKI TH1204 Rated torque : 2.0[N-m]

@ | Drive motor Oriental motor M540-401 100[V], 40[W], Speed : 1500[rpm]
@ | Torque indicator ONOSOKKI TS-2800 Phase difference type, Magnetism type

Fig.1 The experiment system which measures cogging torque



¥ X C—19, F—19., Z—19 (H@

FUWEL =Mt & IEME R EZ X 3 1R
T WEEIIL Y = S X T o
TWER, EBEROIEZLSENKE o7z
7o, mEkERC )& B0 o 8D
71 >4 Projet1200 THIUEL 7.

BEL-HEIE, M4 T Lo by
e & REHOENITDIALR, FEER L.

©® €&

Fig.3 Circular gear & Noncircular gear

sensor

Fig.4 Engagement of the gear
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Fig.5 Experimental Equipment of CVT
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Fig.6 CVT Control Mechanism

(4) = E i/ VYR )58 B~ ORLIA B 5 5R
FE Tt BLR A & M B 8 SR AR 2 L A A
AT EBRIEE 2K 7 R, JRAHIZ TS,
18 [BIHE A 15 D 4 D (B #3230 (1 dil JRL B 20
7203, —RM7e v A VEETHD Bbml/s
UTT, Vo7 a— M CVT ok vy
ZEH7, B 600mm, &S 400mm D
PR= T AJREICEE LT

FERT, ek & ARMFIERR & T 5 72,
CVT o i b v 23 10 f53& 5 = & 25
U, Sl 2 R o [ i i i, /M &
A IS R D MGE) F L7 b LT ER L
¥, NI & 7o DRI IR LR YDF-602
Z VY, P Om/s~bm/s DEZEY, HhH
L% CVT H Iyl oo [aldiz s B 3] B ) 25 f
DA 3 A—%—HT-4200 THIE L7-.

Fig.7 Vertical axis wind power generators
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Fig.8 Circular gear connection
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Fig.9 Noncircular gear connection - A
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Fig.10 Noncircular gear connection - B
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Fig.11 Results of the centrifugal governor
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Fig.12 Output speed & Speed ratio
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Fig.13 Experimental result
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Fig.14 When a CVT was removed
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