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Fig.2 Diagram of transporter’s working route
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Table 2 Measurement of voltage and current in electric mode

. A 15° Slope 15°

SEHb 0° Flatland

=2

HL#L Electric motor

Hijh Battery

AL Electric motor MLt Battery

Number

U/v I/A U/v I/A U/v I/A U/v I/A
1 55.6 70.5 55.7 70.5 62.1 24.6 62.5 24.7
2 55.2 70.1 55.6 70.6 61.2 24.7 62.3 24.9
3 55.1 70.1 55.9 70.4 62.6 23.4 62.1 23.7
4 54.1 70.3 55.8 70.5 62.3 25.7 62.4 25.9
5 55.5 70.5 55.6 70.7 62.3 24.6 62.5 24.8
6 55.5 70.1 55.1 70.7 62.1 24.4 62.6 24.6
918 Average 55.2 70.3 55.6 70.3 62.2 24.6 62.4 24.8
ol 0.509 0.180 0.254 0.111 0.436 0.670 0.163 0.642

Standard deviation
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Table 3
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Measurement of voltage and current in extending mode

B 15° Slope 15°

SF-Hb 0° Flatland

ErRe ZERI L WA FL L HL AR A
Number Battery Electric motor Range-extender Battery Electric motor Range-extender
U/v I/A u/v I/A u/v I/A u/v I/A U/v I/A U/v I/A
1 60.7 25.3 60.4 68.6 60.9 43.3 63.9 —16.5 63.7 24.8 64.3 41.3
2 60.8 24.9 60.5 68.4 61.2 44.5 63.9 —16.3 63.6 24.4 64.3 40.7
3 60.6 24.4 60.3 68.5 60.8 44.1 64.3 —16.4 64.0 24.7 64.6 41.1
4 60.3 25.2 60.1 68.7 60.7 43.5 64.2 —16.6 63.9 24.6 64.6 41.2
5 60.6 24.5 60.3 68.7 60.9 44.2 64.1 —16.8 63.7 25.1 64.5 41.9
6 60.4 25.3 60.1 68.6 60.9 43.3 63.9 —16.1 63.6 25.4 64.2 41.5
FHMH Average  60.6 249  60.3  68.6  60.9  43.8 641  —16.5  63.8 248 644 413
*fl\‘(@iﬁ‘ . 0.170 0.368 0.146 0.107 0.153 0.471 0.161 0.222 0.150 0.330 0.157 0.367
Standard deviation
F4 HEEEXTHEMERE
Table 4 Cruising mileage measurement of extending mode
4ie Rl /L L2 AR /m KM 2 /L Rl /(W h) RS E/(W - h) LI A g/
Number Residual Extension Gasoline Motor consumption Output power (W= h)
gasoline mileage consumption power of the extender SOC
1 5.0 0 0 0 0 0
2 4.5 4192 0.5 705.2 1062.1 282.4
3 4.0 4 156 0.5 703.5 1 059.8 281.6
4 3.5 4221 0.5 704.3 1061.1 281.9
) 3.0 4173 0.5 704.8 1 058.6 282.1
6 2.5 4 204 0.5 705.9 1 060.7 282.7
7 2.0 4139 0.5 703.0 1057.8 281.2
8 1.5 4 006 0.5 703.7 1 058.9 281.7
9 1.0 4 074 0.5 701.4 1 055.5 278.4
10 0.5 4042 0.5 702.7 1057.3 280.8
11 0.0 4107 0.5 703.5 1 058.5 281.4
41t Total 41 314 7038 10 590.3 2 814.2
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Design and experiment of range-extender system

of mountainous transport cart
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Abstract

At present,the most widely used petrol-type mountainous orchard transporter adopts the

low-cost carburetor-type engine with low combustion efficiency and poor emissions.Pure electric trans-

porter is difficult to promote in mountainous orchards due to the limited capacity and inferior cruising

mileage. A range-extender system based on the existing electric mountainous orchard wheel transporter

was designed with the Advisor simulation instrument. A range-extender system with a total capacity of

120 A + h and voltage of 60 V lead-acid battery as the major power and 5 kW range extender device as as-

sistant power was proposed to satisfy the design requirements of the maximum load of 240 kg,the maxi-

mum climbing slope of 15° and the maximum speed of 9 km/h.In the extended mode, the running dis-

tance of the transporter is 52.2 km when the load is 240 kg,217.5% longer than that of the pure electrici-

ty mode. The mileage is improved significantly.

Keywords

mountainous orchard; transporter; range-extender; power system; cruising mileage
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