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Research on optimization of multi-temperature distribution routing of
fresh products under the concept of low-carbon emissions

LIU Pengfei, ZHANG Lingfang, WANG jie

(School of Traffic and Transportation Engineering, Changsha University of Science & Technology,
Changsha 410114, China)

Abstract: To effectively reduce the high energy consumption and high carbon emission generated in the
fresh produce distribution process, a fresh product multi-temperature low-carbon co-distribution path
optimization model is constructed under the constraints of the time window and vehicle-rated load to
minimize the total cost of distribution, and the impact of vehicle travel speed, distance, and weight on
carbon emission is comprehensively considered in the model. Based on the genetic algorithm, the
model is solved by appling the improved sequential crossover method. The validity of the model and
algorithm is verified by the example, and the comparative analysis shows that the multi-temperature
low-carbon variable-speed co-distribution path is better, and the total distribution cost is reduced by
11.2%, among which, the carbon emission cost is reduced by 5.2%. The multi-temperature low-carbon
variable speed co-allocation model for fresh produce has obvious advantages compared with the
average speed, which can provide a methodological reference for other logistics distribution studies.
Key words: fresh products; multi-temperature co-distribution; carbon emissions; variable-speed;
improved genetic algorithm
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Fig.1 Distribution network diagram
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Table 1 Customer coordinate, demand, time window

—
% Ak R BF 4]/ min
Tk Vol Yol

1 41 49 0.04 0.03 0.03 707 848
2 35 17 0.01 0.04 0.02 143 282
3 55 45 0.05 0.02 0.06 527 584
4 55 20 0.06 0.08 0.05 678 801
5 15 30 0.10 0.09 0.07 34 209
6 25 30 0.01 0.01 0.01 415 514
7 20 50 0.02 0.01 0.02 331 410
8 10 43 0.03 0.03 0.03 404 481
9 55 60 0.01 0.04 0.04 400 497
10 30 60 0.05 0.03 0.05 577 632
11 20 65 0.02 0.05 0.04 206 325
12 50 35 0.05 0.05 0.09 228 345
13 30 25 0.07 0.08 0.08 690 827
14 15 10 0.07 0.06 0.07 32 243
15 30 5 0.02 0.02 0.02 175 300
16 10 20 0.07 0.06 0.06 272 373
17 5 30 0.01 0.00 0.01 733 870
18 20 40 0.04 0.04 0.04 377 434
19 15 60 0.04 0.05 0.04 269 378
20 45 65 0.03 0.03 0.03 581 666
21 45 20 0.03 0.04 0.04 214 331
22 45 10 0.06 0.06 0.06 409 494
23 55 5 0.09 0.1 0.1 206 325
24 65 35 0.01 0.01 0.01 704 847
25 65 20 0.02 0.02 0.02 817 956

153



x @ A F 5 r B %39%
T2 JRANZ A5 Ak AR S
Table 2 Velocity matrix subjected to triangular distribution
%"
rw 123456789 |10[11[12[13][14]15[16]17 |18 [19]20 |21 22|23 |24]25
1 58 |70 | 51| 73| 61 |77 |49 |44 |71 |52 |47 |64 |49 |64 |48 |73 |73 |46 [43[59|77|70|64|70
2 47 | 45 |79 | 78 | 49 | 44 | 64 | 60 | 61 | 54 | 74 | 57 | 66 | 71 | 43 | 43 | 61 | 44 | 55|48 |42 | 73 | 48
3 60 | 47 | 43| 40 | 48 | 76 | 66 | 44 | 58 | 55 | 77 | 50 | 54 | 63 | 64 | 40 | 61 | 52 | 41 | 45|61 | 71
4 79 | 53| 73| 68 | 44 | 67|70 | 75|46 |46 | 75|67 |78 |63 | 77|76 | 77|48 |71 | 75|57
5 73|72 | 44|61 |70 | 53|68 |41 (80| 79|51 |62]41|58]55[50]|68]65]64]|51
6 59 | 77| 42|46 |66 | 45| 75| 74|53 |47 60| 62|59 |41 |63|62]60|58]|54
7 47 | 57 |42 |53 | 67 |44 | 74|43 | 72|40 | 71 | 56|79 | 68 | 61 | 56 | 60 | 73
8 47 | 43 | 47|56 | 51| 51| 41| 52| 72|51 |58|42|66|70]|62]|72]42
9 44 | 73 | 47 |50 | 70| 61 | 74| 70 | 73| 60 | 48 | 75 | 60 | 64 | 68 | 44
10 71|52 | 71| 64|60 | 51| 50| 54|59|47|69|71]|59]|53]74
11 63|67 |51|70|60|40 |51 (80|51 |41 |42]63]|58]70
12 69 | 49 | 62| 70 | 74 | 58 | 74 | 77 | 72| 46 | 53 | 65 | 48
13 60|79 | 76 | 44 | 43| 67| 51 | 73|59 |57 | 62|45
14 54 | 5545 |51 |42 |42 |61 |52|68|65]|40
15 62| 63|57 |54 |44 |44 |53 |60 |48 |42
16 45 | 48 | 66 | 59 | 78 | 74 | 48 | 59 | 48
17 75 (51179716960 |57|76
18 59 | 41 | 58|40 | 76| 65 | 52
19 54 (7717276 | 77|79
20 74| 46 | 51| 67|53
21 60 | 48 | 46 | 41
22 52|73 | 68
23 42| 42
24 56
25
F3 BRI LA
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0./ ke 200
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Table 4 Fresh product multi-temperature low-carbon mean

speed distribution path optimization model distribution path

results
KR s Lk A TR | FEREEER%
1 0-2-15-23-21-0 0.53 88.33
2 0-12-11-19-7-0 0.48 80.00
3 0-5-8-18-6-0 0.50 83.33
4 0-22-9-3-0 0.40 66.67
5 0-10-20-1-0 0.32 53.33
6 0-13-4-25-24-0 0.51 85.00
7 0-14-16-17-0 0.41 68.33
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Table 5 Fresh product multi-temperature low-carbon

variable speed distribution path optimization model

distribution path results

KR ) Poik A% AR | R %
1 0-14-15-2-13-0 0.56 93.33
2 0-11-19-7-8-18-6-0 0.53 88.33
3 0-12-9-20-10-1-0 0.60 100.00
4 0-3-24-4-25-0 0.41 68.33
5 0-21-23-22-0 0.58 96.67
6 0-5-16-17-0 047 78.33
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Table 8 Loading rate of multi-temperature joint distribution
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products 7T 6 80 95 30
7 75 60 70
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N
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AR A 154931 1468.93 Table 9 Loading rate of multi-temperature joint distribution
TR A 625.77 593.21 with low carbon variable speed vehicles %
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