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ABSTRACT
This research is aimed to solve the location routing problem in the case study of ethanol plant location and raw material routing
in northeastern of Thailand by design new heuristics methods. The objective is to minimize the total transportation distance. We
collected related data to formulate mathematical model which was solved by Lingo program. Lingo program could find the solution
for only small problem, but it could not find for large problem such as the case study. The three heuristics methods were applied
to find the solution: 1) Cluster First-Route Second- Distance (CFRSD) 2) Cluster First-Route Second- Quantity (CFRSQ) 3)
Roulette Wheel and Nearest Insertion (RWANI). The results shown that all three methods could find the solution for case study

problem but RWANI method was the best performance. In term of total distance, RWANI method obtained better result than CFRSD
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and CFRSQ of 12.42% and 32.65% respectively. In term of number of vehicles, RWANI method generated better result than
CFRSD and CFRSQ of 2.36% and 10.79% respectively.

KEYWORDS: facility location problem, vehicle routing problem, heuristics method
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A dun UIUTOU FEYENN Wamniuveelsaany wasmmﬂﬁuﬁ”wm
(A1) (M) (") (GIN)
6 D-28-32-D 1 133.5 50 50
7 D-32-D 5 104 250 210
WA 22 11,159.3 1,260 1,260
18 =Depot | - - - 200 200
1 D-30-D 3 3,432 150 150
2 D-27-D 4 2,368 200 200
3 D-38-D 5 2,960 250 250
4, D-17-D 7 1,211 350 350
WaIIN 19 9,971 1,150 1,150

4.2 3% Cluster First-Route Second- Quantity (CFRSQ)

gaa a A J A ~ [ Y J Y o a
Wans 1935875 aand CFRSQ GL‘L!ﬂﬁllﬁnlﬁllﬂilluﬁWﬂﬁm@ﬂﬁﬂ1uﬂ§]ﬁlla$ﬂmﬁuﬂNﬂﬁﬁlluﬁ\islﬁﬂﬂiiﬁﬁ1uName‘Vﬂ‘L!’f]a

HAAIAIAIT N 6

9
7

M3197 6 Maeuh 1da1nIFNT Cluster First-Route Second- Quantity (CFRSQ)

19 dume | Swausen | szezna | USnamnifuveslseanu | easawmniusitanig

(F11) (M) ($) ()

13 =Depot | - - - 550 550
1 D-7-D 5 99 250 250

2 D-2-3-D 8 847.6 375 400

3 D-3-D 2 307.2 125 100
HasIN 15 1,253.8 1,300 1,300

8 =Depot | - - - 500 500
1 D-4-6-D 8 129.5 175 200

2 D-6-15-D 6 222 300 300

3 D-15-D 3 322.8 175 150

4 D-11-D 3 984 125 125
WNaTIN 20 1,658.3 1,275 1,275

16 =Depot | - - - 350 350
1 D-12-D 4 131.2 200 200

2 D-10-D 6 526.8 300 300
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(A1) () (A) (fu)

3 D-29-D 4 636 200 200

4 D-32-D 5 795 250 250
Ha3IIN 19 2,089 1,300 1,300

17 =Depot | - - - 350 350
1 D-18-D 4 692 200 200

2 D-39-D 4 766.4 200 200

3 D-40-D 1 280 50 50

4 D-22-D 1 426 50 50

5 D-27-D 4 1776 200 200

6 D-38-D 5 2220 250 250
Na3IY 19 6,160.4 1,300 1,300

1 =Depot - - - 315 315
1 D-5-24-D 3 134 125 150

2 D-24-23-D 3 438.9 150 150

3 D-23-25-D 5 884.2 250 250

4 D-25-26-D 4 746 200 200

5 D-26-D 4 316 250 225
AL PREY] 19 2,519.1 1,290 1,290

14 = Depot - - - 200 200
1 D-9-35-D 4 1,458 175 200

2 D-35-30-D 4 2,312 200 200

3 D-30-34-D 3 1,945 150 150

4 D-34-D 3 1,728 175 150

5 D-33-D 4 2,440 200 200

6 D-31-D 2 1,332 100 100

7 D-20-D 2 1,448 60 60
A PREY] 22 12,663 1,260 1,260

19 = Depot - - - 200 200
1 D-21-D 2 1124 100 100

2 D-36-D 3 846 150 150
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A dun UIUTOU FEYENN Wamniuveelsaany wasmmﬂﬁuﬁ”wm
(A1) (M) (") (GIN)
3 D-37-D 4 1,672 200 200
4 D-18-D 4 4,064 200 200
WA 13 6,694.4 850 850

4.3 3% Roulette Wheel And Nearest Insertion (RWANI)

gaa a A J A A o Y J Y v a
Wan1s 1935875 aand RWANI 1uﬂ1§llf%"lﬂlﬂmuﬁ1ﬂ1im@ﬂﬁﬂ11!1/]@\1!!;@31i]ﬂlﬁ‘uﬂﬂﬂﬁ‘ll‘uﬁQGlWﬂUIiQﬂ‘HNam@VHu@a

HAAIAIATT 1N 7

9
(9

M3an 7 mMaoui 1da1nIFmI Roulette Wheel And Nearest Insertion (RWANI)

o) dume | Swawseu | svezna | Uhnammifuveslseny | easawmniiuianie

(AU) (PU.) (AU) (A1)

13 =Depot | - - - 550 550
1 D-7-D 5 99 250 250

2 D-10-D 6 1,260 300 300
Wa3IN 11 1,359 1,100 1,100

32 =Depot | - - - 250 250
1 D-39-D 4 83.2 200 200

2 D-18-D 4 560.8 200 200

3 D-16-D 7 1113 350 350

4 D-27-D 4 637.6 200 200
NaIIN 19 2,394.6 1,200 1,200

2=Depot | - - - 375 375
1 D-31-D 2 141.6 100 100

2 D-1-5-D 7 844.7 315 350

3 D-5-14-D 2 361.9 125 100

4 D-14-11-D 4 621.6 200 200

5 D-11-D 3 388.8 125 115
Ha3IN 18 2,358.6 1,240 1,240

8 = Depot - - - 500 550
1 D-4-6-D 4 71.1 175 200

2 D-6-12-D 6 137.2 300 300
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9 dune | Swauseu FTUTN Wamniuveslsaanu Fas MR

(A1) () (A) (fu)

3 D-12-D 4 131.2 200 175
WAy 14 339.5 1,175 1,175

21 =Depot | - - - 100 100
1 D-37-D 4 224 200 200

2 D-19-D 4 224.8 200 200

3 D-20-33-D 2 3332 60 100

4 D-33-34-D 4 1,351 200 200

5 D-34-35-D 4 1,118.6 175 200

6 D-35-36-D 4 1,371.2 200 200

7 D-36-D 2 884 150 85
Na3IY 24 5,506.8 1,285 1,285

9 = Depot - - - 175 175
1 D-3-15-D 3 479.8 125 150

2 D-15-D 3 786 175 150

3 D-23-D 5 1,470 250 250

4 D-24-D 3 960 150 150

5 D-25-D 4 1,384 200 200

6 D-40-D 1 396 50 50

7 D-22-D 1 408 50 50
AL PREY] 20 5,883.8 1,175 1,175

17 = Depot - - - 350 350
1 D-29-D 4 699.2 200 200

2 D-38-D 5 2,220 50 250

3 D-28-D 1 470 250 50

4 D-26-D 5 4,090 250 250

5 D-30-D 3 3,612 150 150
A PREY] 18 1,1091.2 1,250 1,250
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