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Optimization of cold chain vehicle distribution route under complex road
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conditions with carbon emission cost taken into account
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[ Abstract] This paper considers the most papers did not consider the actual road conditions and road conditions distribution cost
analysis of these complex road conditions, uphold the concept of low carbon green at the same time, the carbon emission factor
considering the total distribution in the path cost, with the improved particle swarm algorithm, the minimum distribution costs and
damage rate as the analysis on the basis of analysis results. Taking a cold chain center in Yiwu, Zhejiang Province as the research
object, the distribution path optimization of cold chain transportation vehicles was carried out. The optimized cost was compared with
the original scheme cost and other comparative experiments. The results showed that cargo loss rate, carbon emission and total cost
were all reduced by about 4% to 15%.

[ Key words] cold chain transport; improved particle swarm optimization; vehicle distribution path optimization; carbon emission
factor
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Fig. 1 Main flow chart of particle swarm optimization algorithm
2.2 BUARIRLFEEEE (IPSO)

W (13) 51 AREARIE N BE 7 25 4] Wk 1 2R
SRR R SRR R R U, 15 0 2 i
e, =L (13) o
2 _ KA _fzw('j
& g f e

Hrp, f= max{l, max f = f |3 BRI o R
AN sm RSB f RS R R N R f, =

(13)

o

W
B R I AR AR T S AR T AR (14)
W
P, = (Pmax =P,
P,.)(20}/n) +P,,. (14)
Forp, PR b R AR R R A R AR 1 2 S
WL 02 TS b YR AR RER IS B )7 25 P,
S AR B AE P, 7S SRR e/ ME B K
REF S
A SERAE A IR I (L HE Y | BBOE B (e 47 19 o
BT (a WU AR TAN—F) 0 ilp, * a 4S8
T (15) 78R,
xi; = a, (1 +0.58) . (15)

3 NFA

3.1 EEFROMEXAEXEE

AR SC LA LS HE v 5 e 3% rhot A BF S X 42
LB O ] R 10 4R X% . B o 3
A 3 R R E R 3 1, BRI AL
KR FEFEA 100 km, B4 LS AR 3 G, 4
HOFI4R 40 kmy/h, JH BEARSEE R BCH 1,13, 7EARIX AT
FLAZ P A ) 18 A (L Ao T e ) 87 1) AT SR BRI AE
AT B 18] 7 22 i 30 3k B FE ) R 8034k 50 JT/h,
AN FRE A 25 °C, E IR E -4 °C, KE L
HLOH B E S (0,0) , HARFE X 1-10 #RRHE
G11, B 55 s [] 90 s 1) 7 0 ] 42 A2 1) (A 1 DL 3 2,
At X RGP HE IR LR, (B A A

) (o;/n) + (P, -

min

®2 BHEREX

Tab. 2 Community needs
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Tab. 3 The results were compared under different circumstances
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Fig. 3 Diagram of total cost and carbon emission change with
carbon emission unit price
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Fig. 4 Diagram of total cost, carbon emission and fuel

consumption cost at different vehicle speeds
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