213a15lnen1s3deantuu Ui 4 adud 2 (nsngrAN-5uriAw 2559)

nsUszgnaldlgmnisdadunisnisiiusadiviunsiiusuvezyadas nsdifinw

UNNINYIFYFIVATUATUNS INVUVARIA LY

v a

algalyn 39l59UTvaa Bumes ASEdN’ lgamed Awda”
ANATYIIAMNITUIAFINNIT AIIANTTUANENT NN INLIABEVAIUATUNS

15 9.nYaUAIYY 8.MAeY 2.83va1 90112

unAnga

Tuthgtudumsessafivauesyadesaslusmnineduasaueduns Ingaanlng fmustuain
Uszaumsalvesdmihilvesnesermsanuiidugfuinveulumsdnnisveryares Sslilanunsansiuldindums
fldfogiuinnumnzauniolsl sndfoiifnUszasdifedndunmansifusalmidmiunafurumssyadosnsly
winendelidszeznernlunsidusadiesiign Tnssusandonauiinuuezangasiusanvegeisg uazdeya
spgmeTEigaTIUTIEsainaneluainerde weldflunsmidumslmilunsiusoiivaueesdae
WN1SUULUTENRIR (Savings algorithm) LagHenduisn15i8e3TauIn1s (Evolutionary method) ﬁasﬂulﬂmmu
Lulasgans nwa lwaiies (Microsoft Excel Solver) Inafiansanlu 2 n3dl Ao nsdinsiusaifies 1 1dune was
nsdimsiiusad Iy 2 Wuvne wamsdnwmuin Bnsidiausliadndeglussduid Tnglunsdinsifusaios 1
g wui 3nadadfaunnslidunifisseemeniiduiian anmnsoanszesnsnniiy 19.632 Alawasde
Ju @nsifusadiuau 2 @un) W 12,418 Alawnssetu wieAnlufosas 36.75 dwiunsdimsiiuse 2 dung
wut i faunslingudumeiinasuszesnsiitdosiian ansnanszegniesndu 13.690 Alawngse
fu fisvzvnasananas 5.942 Alaiwnseotu Andudosas fianas 30.27% Snfiadunsdandnidadunissa

(szggmaluusiazidunig) Nanuaugandndumsilderlutagiu

Ardnfsy: Msdmdumaduse 3ensuuudsenda 38N BT msifivauveryades Wnwa lvaies

o

* Corresponding author. E-mail: wanatchapong.k@psu.ac.th

L inAnwUS1e n1A3nIAInIINenaInIg ALEIMINTIUANERS NN1INEIRUAIUAILATUNS
2 dn@AnwUTaes M1AIIEINTINGANNIT ANEIMINTIUAIANT UNINYIRUAVAIUATUNS
3 919138 NAIPTIAINTIUYAAMNT ANEIAINTIUATEANS W Inendeaarunzuns

18



213a15lnen1s3deantuu Ui 4 adud 2 (nsngrAN-5uriAw 2559)

Application of the Vehicle Routing Problem for Solid Waste Collection: A Case
Study of Prince of Songkla University, Hat Yai Campus

Nutnicha Rungrodchatchaval1 Intuon Sriswang2 Wanatchapong Kongkaew3*
Department of Industrial Engineering, Faculty of Engineering, Prince of Songkla University,

15 Karnjanavanich Road, Hat Yai, Songkhla 90112, Thailand

Abstract

Nowadays, the route of the garbage trucks for collecting solid waste at Prince of Songkla University,
Hat Yai Campus (PSU-Hat Yai) is decided by an officer, who is responsible for the solid waste management
in the Physical Plant Service and Security Division, based on his information and experience. In this case, he
was not able to determine which current route was suitable. This study aims to determine new truck routes
with a minimum total distance for collecting garbage at PSU-Hat Yai. The garbage weights at the garbage
dump points and the distances between two dump points were gathered throughout the university. Then
these data were employed to find truck routes by using the savings algorithm and evolutionary method
included in Microsoft Excel Solver. In choosing the routing for collecting the garbage, two cases were
considered: the use of one route and the use of two routes. The results showed that the proposed methods
can perform well. In the case of garbage collection with a single route, the evolutionary algorithm provided
the shortest truck route. The total daily distance was reduced from 19.632 kilometers (obtained by the
current method with two routes) to 12.418 kilometers, a decrease of 36.75%. For the garbage collection
with two routes, the evolutionary algorithm provided a group of truck routes with a minimum value of the
sum of the total daily distances (calculated from each route in the group). The sum of the total daily
distances was reduced to 13.690 kilometers, a decrease of 30.27%. Furthermore, the balance of the work

load (i.e., total daily distance for each route) in this group was better than that in the group of current routes.

Keywords: vehicle routing, savings algorithm, evolutionary algorithm, solid waste collection, excel solver
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wuuUsgndn azdndunislunisiiurezaingasiusi
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=0.995+1.272-1.377 =0.890
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HAINNITIALEUNILAUTALAUYUVEE A2E
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maudasguuuumaiiumeiidussegne nsmnasiy
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wWnunenlaandui 5 wazaunieinaulagdanly

et “Evolutionary” Aawandlugui 6

Solver Parameters

wadHesndudvunevesdun 6

To: O Max @ Mn

Set Objective:

() value OF: 0

By Changing Varizble Cels:

= & v oa
weniudymentiaydign

SAKS2:8AKS32

Subject to the Constraints:
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