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Optimization of Cold Chain Transportation Route of
Multi-distribution Center

XIAO Qing, ZHAO Hao, MA Yue

(College of Transportation Engineering, Dalian Maritime University, Dalian 116026, China)

ABSTRACT: The work aims to ensure the customer satisfaction of fresh delivery while reducing the distribution costs.
Based on the comprehensive consideration of such factors as transportation distance, distribution time window constraints
and deterioration of fresh food, with transportation costs, refrigeration costs, vehicle call costs, distribution center opening
and idle costs, and the satisfaction of self pick-up site in terms of distribution time and fresh quality as functions, a dual-
objective fresh delivery route optimization model was established. The non-dominated sorting genetic algorithm was used
to obtain the fresh delivery plan under different demand conditions. Under different demand conditions, reasonable selection
of open distribution centers can effectively reduce distribution costs while ensuring certain customer satisfaction.
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Tab.1 Distance of self pick-up site km
EE-I= ml m2 m3 m4 m5 mé m7 m8 m9 ml0 mll
ml 0 53 10 10.2 5.1 10.7 11.7 15.2 8 3 13.6
m2 53 0 5.9 6.6 5.5 5.9 15.5 11.5 13 3.7 9
m3 10 5.9 0 2.3 4.7 5.1 10.8 7.7 8.7 6.3 6.1
m4 10.2 6.6 2.3 0 4.9 5.9 9.6 6.5 7.4 6 5.3
m5 5.1 5.5 4.7 4.9 0 7.3 11.6 11.1 9 2.1 9.8
mo6 10.7 5.9 5.1 5.9 7.3 0 15.3 6.5 14.3 7.7 4.1
m7 11.7 15.5 10.8 9.6 11.6 15.3 0 16.1 3.8 12.4 12.3
m8 15.2 11.5 7.7 6.5 11.1 6.5 16.1 0 13.3 11.2 2.9
m9 8 13 8.7 7.4 9 14.3 3.8 13.3 0 8.7 13
ml0 3 3.7 6.3 6 2.1 7.7 12.4 11.2 8.7 0 10.5
mll 13.6 9 6.1 5.3 9.8 4.1 12.3 2.9 13 10.5 0
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Tab.2 Relevant data of distribution center
[L1i8= S A 188 AT I Bl A /oo AbPRAE T1 /1t b PR A /(DT kg )
1 3000 1000 10 0.3
2 2500 800 9 0.4
3 2100 600 7 0.6
3
Tab.3 Self pick-up site demand and service time window
EE Y= ik ke Lk ke [EET,ET,LT,ELT]
1 2 3 1 2 3
ml 600 209 1405 40 45 79 [5:20,5:30,6:10,6:20]
m2 800 283 1557 30 30 43 [6:30,6:40,7:20,7:30]
m3 1000 579 971 40 59 18 [6:00,6:10,6:50,7:00]
m4 500 201 1482 30 99 32 [5:10,5:20,6:00,6:10]
mS5 900 328 2059 40 30 27 [6:20,6:30,7:10,7:20]
mé6 1300 1057 1676 25 19 43 [5:50,6:00,6:40,6:50]
m7 1000 719 1905 12 23 19 [5:20,5:30,6:10,6:20]
m38 1100 840 1450 55 76 93 [5:20,5:30,6:10,6:20]
m9 900 504 1481 20 83 52 [6:10,6:20,7:00,7:10]
ml10 900 562 1106 30 62 87 [6:30,6:40,7:20,7:30]
mll 600 210 1405 60 63 34 [6:50,7:00,7:40,7:50]
4
Tab.4 Summary of related parameters
SR st SR Hlii
DAy Bl 40 km/h B 32 B A 276/km
R ARCR 30 kg/min R A 2007C
ROV AACR 40 kg/min P B A o R 0.05%/h
s Jo 6 T A T 0.6 PN A 0.37C/min
8 3 PR 161 3 A 0.4 L BIFET A 0.27C/min
12 K i v AR 0.27C/km BB A 0.3/min
ER T iey 8
4.2
Amax=200 P=0.8 Py=0.1
M=10 20
2
2
10 1 39% 2 27%
0.8 3 22%
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Tab.5 Calculation results
b TP X Pie
P=NE3 A/ TT LR R BL ik s T =R JRATG KR LSy
0.95 15382.1 4 1,3 0.95 17 038.8 4
0.85 10 631.4 4 1 0.82 14 230.3 5
0.85 9826.9 4 1 0.80 13 658.2 5
0.98 10 747.9 3 1,2 0.98 13 016.1 4
0.86 8697.6 3 1 0.88 11 392.7 4
0.85 7895.3 3 1 0.89 10 971.6 4
0.83 22 041.2 8 1,2,3 0.84 23290.8 8
0.82 19 734.3 7 1,2 0.83 21610.6 7
0.71 18 659.7 7 1,2 0.70 20 876.3 7
6

Tab.6 Choosing open distribution route

P

P ik A

r1—5—6—2—p1, P3—7—3—10—P3, P1—4—1—P1, P3—8—9—11—P3
r1—-1-10—5—pr1, P1—8—11-—2—P1, P1—7—9—3—P1, P1—4—6—P1
r1=—-1-10—5—pr1, P1—8—11-—2—P1, P1—7—9—3—P1, P1—4—6—P1

r1—1—4—-9—5—-pr1, P2—7—3—10—11—P2, P2—8—6—2—P2
r1—4—3—5-10—pP1, PI—8—6—11—2—P1, P1—7—9—1—P1
rpl—4—3—5-—-10—pP1, PI—8—6—11—2—P1, P1—7—9—1—P1

p3—7—3—pP3, P2—2—P2, P2—8—9—P2, P3—10—6—P3, P2—4—P2,
p1—I11—P1, P2—5—P2, P2—1—P2
r1—-8—-9—pr1, P1—11—2—pP1, P2—7—3—P2, P2—10—6—P2, P1—5—P1, P2—4—P2, P1—1—P1
r2—8-—-11-p2, P2—6—3—pr2, pP1—5—pr1, P1—10—2—P1, P1—9—1—P1, P2—4—P2, P1—7—PI
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