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Abstract

industry, the yield and the gross reserved number of automobiles

With the rapid development of China’s automobile

rise rapidly and the number of the end-of-life vehicle grows at the
same time. A range of issues such as shortage of resources,
environmental pollution by garbage left over by waste automobiles
will be put on the agenda inevitably. Therefore, the effective end-—
of —life vehicle recycling and the improvement of their utilization
rate become an important issue for sustainable development of
automobile industry. This paper discusses the location selection of
automobile reverse logistics network within closed —loop supply
chains. According to the functions, an implementation scheme of the

automobile reverse logistics is put forward, together with a model for
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design of automobile reverse logistics network. A model for
automobile re—manufacturing reverse logistics network is developed.
According to the model, the numbers, locations and capacities of
various facilities and the allocation of corresponding goods flows in
the network are determined. Through the Lingo software, the
problem of location selection of automobile reverse logistics network
is solved. The effectiveness of the model is verified through a
practical example.

Keywords end-of-life vehicle; closed—loop supply chains; reverse

logistics network; location model
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Fig. 4 Map of location of the cities in Shaanxi Province 1 °
Table 1 Distance between cities (Unit: km)
0
644 0
338 306 0
89 570 172 0
28 650 344 89 0
61 683 377 141 89 0
177 805 499 225 155 238 0
131 758 452 230 159 163 308 0
367 999 693 254 349 428 263 498 0
372 1016 710 26 400 432 549 360 274 0
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Table 2 Total number of cars, the number of end-of-life
cars and the demand of cars in the cities (Unit: car)

651 859
36 552
71 359
231 647
166 042
181 867
96 204
179 998
55913
46 591

258 081 5 605 4 484
15 804 314 251
50 611 613 490
100 327 1992 1539
68 370 1427 1141
80 898 1 564 1251
40 180 827 661
73 038 1 547 1237
24 165 480 384
21 609 400 320
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(Yuan/(t-km))

Table 3 Market price of road freight transportation in
May and June of 2008 (Yuan/(t-km))

2008 5 2008 6

0.242 0.252
0.355 0.386
0.116 0.127

4) o )
70
5) o ,

(CNY/t-km))

Table 4 Transport costs between the cities (CNY/t-km)

166.3 0

85.2 77.1 0

224 143.6 433 0
7.1 163.8 86.7 224
15.4 172.1 95.0 35.532
44.6 202.9 125.7 56.7
33.0 191.0 113.9 58.0
92.5 251.7 174.6 64.0
93.7 256.0 178.9 6.6

0
224
39.1
40.1
87.9
100.8

60.0 0

41.1 77.6 0

107.9 66.3 125.5 0

108.9 138.3 90.7 69.0 0

A
Table 5 Fixed costs of the dismantling center and
its greatest capacity A

il 3 000 2 800 2 900 2 700 2 900
Ayl 1.2 1.0 1.1 0.9 1.1

A
Table 6 Fixed costs of re—-manufacturing center i (10*
CNY) and its greatest capacity A; (10* cars)

fil 5 000 4 600 4 800
Al 2 1.5 1.8

A;
Table 7 Fixed costs f; of distribution center j
and its greatest capacity A,

Sl 1 800 1 700 1 650 1 750
A/ 0.5 0.4 0.36 0.38
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Table 8 Optimal solution of re—distribution centers in °
reverse logistics network to consumption areas x
e 5 X 5 X5 e (References)
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logistics network to dismantling centers xZ

X 5 5 65 X 3
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%3 5 S 64 05
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11 xP
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