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Optimization of Cold Chain Logistics Distribution Route Considering Carbon
Emission and Time Window

JIANG Yungian, YANG Huimin", PENG Cheng, ZHAO Wen

(School of civil Engineering and Transportation, Northeast Forestry University, Harbin 150000, China)

ABSTRACT: The work aims to ensure that fresh agricultural products can be distributed from the distribution center to
the customer site in a short time, improve the distribution efficiency and reduce the distribution cost. With
comprehensively consideration to the influence of temperature change on the fresh decay rate during unloading, the
carbon emission cost during transportation and refrigeration, and the cost of violating the time window, a minimum
distribution cost model was constructed. The carbon tax mechanism was introduced to analyze the carbon emission cost
quantitatively. The optimization genetic algorithm was used to solve the problem to analyze the sensitivity of carbon
emission price. The results showed that the optimized distribution cost was reduced by 3.8%. Compared with that before
optimization, the carbon emission cost was reduced by 27.8%. The delivery time was 3.3% shorter than that before
optimization. The optimized genetic algorithm is effective in reducing distribution cost and carbon emission cost.
Distribution cost and carbon emission cost can be reduced through reasonable control of carbon emission price and other
means.

KEY WORDS: cold chain logistics; path optimization; carbon emissions; genetic algorithm
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1 118.269 127 35.237 205 650 05:55—09:50 06:10—09:20 20
2 118.269 694 35.251 608 250 06:05—10:20 06:30—09:50 10
3 118.272 926 35.232 689 400 06:00—09:30 06:25—09:10 20
4 118.285 219 35.242 01 650 06:15—10:20 06:45—09:50 30
5 118.296 873 35.256 349 400 06:30—10:05 07:00—09:50 20
6 118.285 211 35.242 083 400 06:15—10:20 06:45—09:50 20
7 118.290 848 35.245 112 500 06:00—09:20 06:15—09:05 25
8 118.294 403 35.247 227 150 06:30—10:20 07:00—10:05 10
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20 118.319 394 35.232 842 250 05:45—10:05 06:05—09:20 15
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Fig.6 Schematic diagram of running results after algorithm optimization
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Tab.2 Optimal delivery route before and after algorithm optimization

- AL R RiA

AR H 4 /km A/ TG AR L /km WA/TT
1 0—17—14—15—0 84.709 727.439 0—3—1—2—80 74.476 659.912
2 0—16—19—8—0 47.248 581.802 0—12—13—10—9—0 48.178 590.173
3 0—10—1—3—0 51.882 558.444 0—4—6—11—0 24.245 477.039
4 0—11—7—5—2-—0 73.654 666.250 0—15—14—20—0 82.537 694.877
5 0—6—4—12—0 26.511 475.477 0—7—16—18—0 41.257 544.659
6 0—18—20—13—9—0 75.807 702.557 0—5—19—17—0 52.104 604.338
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Tab.3 Comparison of results before and after optimization
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Tab.4 Cost comparison of different speeds
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Fig.7 Trend graph of total cost and carbon
emissions with the carbon tax price
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