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Tab. 2 The related parameters of ant colony algorithm
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Tab.3 Experimental results

WS RA WA %
2R AZ/ %%
A Avg(Z) s t/s A Avg(Z) s t/s
clol 3 191. 80 3 357.08 78.63 151. 79 2 866. 51 3 101.69 161. 04 152. 96 10. 19
clo2 3 115.61 3 136. 32 18. 48 198. 74 2 868. 00 2 874.68 116. 06 184. 10 7.95
cl03 2 840. 88 2 874.12 22.07 184. 44 2 514.95 2 609.13 111.45 152. 82 11.47
clo4 2 688. 74 2 741. 38 41. 64 150. 33 2 497. 64 2 525.43 112.70 117.13 7.11
cl05 3 044.92 3 075.85 25. 60 166. 25 2 830. 42 2 847. 33 122. 86 144. 05 7.04
c201 1 347.95 1 355. 69 6. 10 186. 30 1217.54 1 226.62 116. 08 662. 18 9.67
c202 1418. 54 1 454. 07 17. 87 151. 08 1 239.90 1 303. 17 97. 60 396. 58 12. 59
c203 1 180. 22 1 249. 32 78. 20 153. 11 1 025. 34 1 133.35 57.12 218.76 13.12
c204 1176.72 1219.73 64.23 171.12 1116.78 1197.16 61.48 266. 90 5.09
c205 1 196.98 1293.74 42. 69 177.03 1 021. 46 1 198. 45 34. 84 273.73 14. 66
r101 7 682.61 7 871. 30 88.78 178.78 6 050. 78 6 136. 39 76.73 124.98 21.24
rl02 8 340. 39 8 425.03 108. 45 157. 05 5 130. 29 5 316.42 62.33 146. 37 38.49
rl03 6 056.73 6 360. 68 149. 35 163. 29 4 866. 25 5 175. 34 126. 77 118. 05 19. 66
r201 2 157. 56 2197.51 62. 65 186. 08 2 007. 87 2 123.40 45. 86 133. 22 6. 94
r202 1923.99 2 090. 64 83. 96 175. 18 1773.13 1 946. 15 59. 86 148. 25 7.84
r203 1 818. 50 1 836. 15 10. 15 175.45 1 732. 36 1 770. 37 9.41 154. 62 4.74
r204 1273. 14 1 391. 33 111. 31 179. 46 1194.61 1 292.94 77.60 221. 26 6. 17
r205 1 800. 49 1 818.79 10. 80 168. 69 1677.88 1699. 28 10. 22 161. 59 6. 81
rcl01 9 262.97 9 359. 47 112.74 146. 86 7 424.50 7 595.99 98. 39 128. 88 19. 85
rcl02 8 131.93 8 464. 77 186. 35 155.02 6 524.51 6 859. 07 102. 57 210. 97 19. 77
rcl03 7 380.48 7 522.32 112.79 173.09 5 537.70 5 653. 87 76. 04 184. 84 24.97
rc201 3 187.45 3 338.13 112. 18 169. 85 3011.73 3 308.73 87.59 168. 14 5.51
rc202 3127.15 3177.28 41. 69 161. 82 2 946. 58 2 947. 49 29.05 104. 27 5.77
rc203 2 580.51 2 716. 88 108. 54 167.09 2 410. 74 2 420.74 17. 30 114. 94 6.58
rc204 2 032.59 2125.10 104. 52 165. 13 1916. 37 1 996. 37 13. 45 314. 33 5.72
rc205 2 836. 35 2 857.78 14. 49 167.12 2 598. 48 2 599. 45 9.21 174.02 8.39
S H AR A 69. 78 168. 47 46. 29 199.15  11.82
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Research on Electric Vehicle Routing Problem with Time Windows for Cold Chain
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Abstract: [ Purposes ] In view of the situation of cold chain logistics distribution of electric vehicles, fully considering the
characteristics of electric vehicles and the charging needs of social charging piles, the cold chain electric vehicle routing problem with
hard time window (EVPRHTW-CC) is studied. [ Methods]First, a planning model with the minimum distribution cost as the
optimization goal is constructed. Then based on the ant colony algorithm, a kind of charging station optimization algorithm and local
optimization strategy are designed to form a hybrid ant colony algorithm conversion problem. Finally, a set of examples of the hard
time window cold chain electric vehicle routing problem are adapted and the performance of the ant colony algorithm and the hybrid
algorithm is verified through experiments. [ Findings ] The improvement rate of the search solution reaches 11. 82%. [ Conclusions ]
The results show that the hybrid ant colony algorithm with local optimization strategy can greatly improve the solution ability, the
overall performance of the algorithm is greatly improved, and the solution is more stable.
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