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Fig. 1. Range Testing of Electric Agricultural Machinery on Paved Roads.
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Fig. 3. Range Testing of Electric Agricultural Machinery on Paved Roads.
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Fig. 4. The V-Box sensor recorded the test's driving path over 7 hours and 30 minutes.
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Development and Performance Testing of Electric
Blower Sprayers®

Chin-Yuan Chang”’, Chia-Wei Chang®, Chun-Chieh Chiu’
and Yu-Ting Lin’
ABSTRACT

To advance Taiwan’s 2040 net-zero agriculture target, this study develops a fully electric
air-blast orchard sprayer that satisfies relevant performance testing specifications while
addressing the dual needs of carbon reduction and labor savings in air-blast spraying
operations. The vehicle employs independent electric drives rated at 7.2 kW (traction), 3 kW
(spray pump), and 3 kW (air-blast blower) on a four-wheel-drive/four-wheel-steer
(4WD/4WS) chassis. The minimum turning radius is 1.91 m (left) and 1.93 m (right). After a
six-hour full charge and at full payload, the machine - 280 cm x 125 cm x 138 cm (length
width x height), curb mass 980 kg, gross mass 1,290 kg - demonstrated continuous operation
for four hours and 10 min with a measured cumulative travel distance of 46.1 km.
Continuous travel tests for air-blast and spraying operations were conducted at two
vehicle-speed bands, 15-16 km-h™ and 6-10 km-h™. Independent testing verified compliance
with the applicable performance specifications for braking distance, grade/terrain mobility,
and rough-road operation. Under an effective spray width of 9 m and height of 6 m,
water-sensitive paper deposition uniformity met the specified requirements for spray
performance. The primary contribution of this work lies in its environmental benefits.
Relative to conventional fuel-powered equipment, the electric sprayer reduces carbon
emissions by at least 81.45 %, and the operating sound pressure level is 81.6 dB. Overall, the
developed electric air-blast sprayer exhibits stable performance, a low carbon footprint, and

reduced acoustic emissions, providing a sustainable, high-performance mechanization option
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for domestic orchards and furnishing strong evidence that electrification is a key pathway for

achieving net-zero transformation in agriculture.

Keywor ds. agricultural machinery, electric agricultural machinery, performance measurement,

air blast spray



