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ABSTRACT

An electronic control system has been developed for
a small snow thrower for general home use. The new
system provides stable propulsion and smooth turning.
Development focused on the major requirements of snow
thrower stable behavior in changing conditions and
responsiveness to operator input. The new system has
eliminated the need for troublesome speed control, and
even complicated turning maneuvers can be conducted
more easily. Both high torque and high speed are
required from the drive motor, which employs a 12V
battery power supply. A brushless DC motor was utilized
and flux-weakening control was adopted to enable these
reguirements to be balanced. The new control system has
enabled the achievement of good performance, and
integration of components has resulted in a 10%
reduction in the volume of components for the former
medium hybrid snow thrower.
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Fig. 1 Electrical system concept for hybrid snow
thrower
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Table 1 Major specification of hybrid snow thrower
Items Former hybrid model New hybrid model
Type Medium Small
L x W x H [mm] 1650 x 920 x 1340 1500 x 725 x 1155
Outfitted weight [kg] 265 163
Snow-clearing width [mm] 920 710
Snow-clearing height [mm] 580 510
Maximum snow-clearing
volume [ton/h] 80 60
Drive system Dual drive for DC motor brusDttjlglsgrliZ\)/é frgrotor
Pulse Width Modulation (PWM) | Pulse Width Modulation (PWM)
Speed control control with unipolar drive control with bipolar drive
Motor reduction gear ratio 61:1 36.4:1
Maximum speed [m/sec] 0.78 0.8
Maximum motor speed [rpm] 3000 2500
Maximum motor output [N-m] 4.5 4.5
Turnin Manual operation with Automatic control with
9 analog switches digital switches
Power source 12V battery x2 12V battery
Control device Eleﬁggift)cr%r;t:czbté{rvt) (XEZCU) Unified controller
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52.12v 0O0O000OO0O0ODO

lzviodQoooobOobooooooooooobobo
gboboobooooboooboobooboboboboonoo
obobobobooobooooboobo

gbobobobooobooboboobolsv

gbobobooooooooboobosx e0
gboboobooooboooboobooboboboboonoo
ogboobooboooooooooobooobobobobo
goboooo

53.0000000

gbobobobobooboobooooooooooo
ooo0DoOo00oboOO0OFg 190 O0O0O0OOOODOO
gooboobobooooooobbooooooboboooooog
gobooboboobboooboooboooboboooo
ogboboooooooooboboobobobobooog
god

goood

gboboboboobobooobooboooboooboooboan
gbobooooooobogo

2500

ﬁww

= 2000 - \
s /\/ Measurement
- 1500
g /f,é/
2 1000 SPm -
9 ,4'/ (Target speed calculated
§ / in master CPU)
500 (77
0
0 1 2 3 4 5 6
Time [sec]

Fig. 18 Response time graph for different load
characteristics

60

OFF
B ON \
Y 1
o) | i Rturnsw
(0] 1 1
S, 30 1 N ]
2 i e '
© 1 I
z i AN \'\/:\/\
N | Yaw rate |
: / :
0 Ml :
15 16 17 18 19 20

Time [sec]

Fig. 19 Response time graph of vector curve

g 690



Honda R&D Technical Review

Vol.16 No.1 (April 2004)

oomooooooooooooooooooboooobog
gbobobobobobobobobobobgoon
ooooog

gbomooooboooboooooooooooooooooo
gbobobobobobobobobobooboan
gooobooboooboboooboobobooobooobo
ooobooooooooobilazvobboooooog
gbobooooboboboboboblzvOooon
gboboooooooboan

gbmoobooooooooooooooobooooooo
gbobobobobobobobobobooban
gboboooobooboboboboooobogiiogn
gboooooogan

ggoo

00000 00000 O00o0obooooooooooood
0000 0000000000 0D0DOCivie HybridoO O
000000000 OHonda R&D Technical Review,
Vol.14, No.1, p.39-48(2002)

0000000000 0000 ooo0booooogoood
00 00HS1390i00 000 Honda R&D Technical
Review, Vol.14, No.1, p.31-38(2002)

m000Om

googano

gooono

o700





