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ABSTRACT

This research aims to study and design the product distribution under
the cold chain that is suitable for ready-to-eat fresh-cut durian from the three southern
border provinces by increasing the ability to transport durian to various regions of
Thailand under a competitive cost. Analyze data by using cost model analysis together
with the weighted goal programming model to determine the most suitable
distribution pattern of ready-to-eat fresh-cut durian when focusing on the lowest cost
of transportation, the lowest time of transportation, and the lowest total distance used
for transportation.

The research results for 4 markets references in Thailand showed that
for the market 1 distribution center in the central region (Bangkok Province), the market
2 northern region (Chiang Mai Province), and the market 3 northeast region (Khon Kaen
Province) should use multimodal transportation because this distribution pattern for
these markets has the minimum cost, transit time, and transit distance. While the
market 4 southern region (Surat Thani Province) should use a transport vehicle that
applies the ice-slurry because this distribution pattern has the lowest transportation
cost and distance. Although the transportation time is not the lowest, it does not
significantly affect the quality of the ready-to-eat fresh-cut durian.

And the research results for 2 markets references outside Thailand
showed that both of the market 1 the destination is Jiangnan Fruit Market, Guangzhou,
China, and the market 2 the destination is the Jiaxing Fruit Market, Shanghai, China,
should choose the mode of transportation by multimodal transport via air transport

because this pattern has the minimum cost, transit time, and transit distance

Keywords: Fresh-fruit cut ready-to-eat, Cold chain, Goal programming
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2.1 walfiaadaudanionuilan

2.1.1 dnwaiziluvewaliansauwsmdonuslan (Fresh-fruit cut ready-to-eat)

International Fresh-cut Produce Association [9] Tifdninanuveswaliiansdausa
TifunalivSodunanvosnalsiflafunisiasuudamisnenmainguuuuiiy uidsnaeg
Tuaniwanlul feun G.A.Gonzalez-Aguilar [10] lalvaandnanunaldansnuasniauuilag
Idumsthaalifandrgnssuiunsdauss vhanuazen Uasniuden fuseniduiu vl
winalienuazmnlunisuilae winaldfdsastinismelasy Seundudadmaliazesly
dnwaiy “witouan” Tnsriumadiamaudssuifisadntioswiniu aenndeatumsifnaii
vosados lufunduanade (5] Aldlimdriaenuvomalianndonuilnavionaliansiuiy
(Minimally Processed Fruit or Fresh-cut Fruit) 3ndudnuazaalifandithunsiunszuiunis
&9 Yoniden wndin enadnoen dauss fudu vssgldnmeuzuazanssmiieliguslae
Fonde wavannsniluuilaaléviudl vilisendane dwaliludasuiifnuasualiian
doudandouuilnassmnefisnduidunananuazgosindin

WATIINHANIIANWIVDY Basharat Yousuf [11] wudtnaliandausanianiswssy
malﬁﬁaaﬁ'qm (Minimal or fresh-cut processing of fruits) lasuaama@IAglug19nane
nenssuiiiuniesnnduninsusiiliauazninlunisdosoduilae elnevialuu
walifanndsannnisiiuifeinsiiongnsfuinudidauasiinndeunuamauszozinani
Wasuly %uﬁmmﬂmiqzylﬁafw nsLsuAulavesqdunas n1ses ndindu ARCRTHATUES
gnsmamelakaznszuIunsilvgn %ﬂﬁwmgimil,%mmmmLﬁaé’uﬁauaziama Fatiu
nsauenemsiududsddglunisnvundsemsialanlivasasouazsndeudmsu
Auslaalunndiniaivest

Fatuaeiiuldinssnwaunmuesaliifudsiivimie iesmnnszuiunisdauds
walisonsulssunaliideniian tnefinaliifednsudnefidunasisnsnsmeladadu
awmmvdnivhlnuninsessaligydslududuieivinlden Sniadafeddsdnaain
wazanulasnelutuneunsuussudnie uasioldnlalufunounsdainuasnaliin

wisannFuddlavinsagutuneumlilunswindnuaskaldfnudsiuanslugun 2.1



Selection of fresh fruits and vegetables

Cleaning / washing

\ 4

Minimal / fresh-cut processing of

fresh-cut fruits and

Washing (if required)

A 4

Application of different approaches to

maintain quality and to extend shelf-life

Packaging

Storage (refrigerated conditions)

5Ufi 2.1 General flow sheet for production of fresh-cut fruits and vegetables
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2.2 dunuladafndvasduddinuazuald
nswuslsensunuladafndvesduddnuasnald arunsaldrannisuussiununy

§7uA9N351 (Activity-Based Costing: ABC) a9z Ussiduainuminzanvesnanssuly
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nsruIUNIsadaindsendnelsaussafisuanenisdienn Inedunuladafndaunsauule 6

[

nau [12] fsil

U
o A

2.2.1 funun1shnsedoans (Communication Cost) udunuiliinainnssudsie

¥ '
1 =

NPNAT UagAuuNIseenAdswelUdmamuvsedsiusiuvsedfds iivelvidndsdunun

A o a v
Gl'mL’Ja’mmﬁuﬂiuﬂiu’lmmﬁlaﬂmi

U 1 =

2.2.2 ﬁuﬂqumﬁ%miﬁamﬂi (Customs Clearance Cost) Wudunua1sssuLdouEunS

q

v v '
= a = =

N13AANINIHATNITIATENBNA1STINEITRINTdeN TneAunuiaziinduilaiinisdeesn

EUINIUTELNA

A a =

2.2.3 fuyun1sAanse (Sorting Cost) tlusunuiindufieannlunszuiunisdninin

v o w (%

Anuasnalifeserfousuiivszaunisalddodudadedify dulu dununisdnninds

U2
[

ANANLAID1ILTINUIULAAZ T UVDINTAITDAUAN

2.2.4 fuyuN1IRTINEaUAMNIN (Quality Inspection Cost) LuAUNUAAaLTBRINHAN

¥

waznaliidududndndudedinisasiaaeunmuninnauvinnisdsesn lnganufinviinis
ATIADUANNIN AD 159UTTY NTAUINTEANLEUAT AT UAUNUAITATIIABUANAINDS
UENBUAILANNUNITATIVANTANAN N15ATIALIANY N1T0TIIAVBUITY WALNIINTIIAIY

! ! LY Y k4
poulAveIrnuazNalyl Wuau

2.2.5 AuvuN13U35y (Packing Cost) tusununusenaumeaidnaussulunisviaing
42010 U5IY wavenvuidgasuues sauldslandesddlunisviussydoe laun

nszAwUN7 (Nszawlesilan) a1esm aneliy Aduedeu aann Wudu

2.2.6 fuNUNSUUES (Transportation Cost) WusunuiiinTumdludiuresuidiuas

90N (Inbound and Outbound Logistics) waziluuyuiiiyanigeian Ussnousie Ausiu

Y

50 Frausslunsvuds savainlunsdfidesnidudasumuiues msznadeuay
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2.3 Yadeivinlddununisvudedenansznudasaiinuazuals

NNANISANYIVOS R. Volpe, E. Roeger Way E. Leibtag [13] Wu1n dloszagnisain
WBFuvsounasEnlUfeUaemafiunnty fvdmanssnudeneuedsresiniay
wald Fadumamnansaniify egslsfioy wwdsmanssnuannvieosfit uegfutiade
Fagteluiisne

2.3.1 UssLanvesdudn Ussanvesdudndnanszvudeadunulunisudaiesan
anva1eUsEnIsiauy

v

1) YSunaunisdseandumusasusznvlivindu vivbidudnivsunadsesnuind
AunuNsTUdIReMiieaInIdufdeeniulinnaes Weswndununisvudadusunu
menilalgvuduusunalunisvuds

2) 5UEaluNTAIANNANYIAUAIMS 0oL TaTRduALANANeTY Yilvidedld

1%
= A !

sUwuUNsVUAIEUAsINeY WieldumlUTled@enauvuneny

u

3) dNwUEYRIAUAT AuAUsEIANENwazNalLAazYRAAIAUAINUYDIEUA LY

v
a

sgriamsvuduanaeiy vseiinernaniideldie dufudunureadevesdudiindus
WUANANUAIY
4) msldussafasiinsiunaziiumalunsusseientiofisneiu dealvdumu

AUTTAAUTIvDFUALAAZ T IALANANSAY

2.3.2 91P8909AUAN TAevesdudiluidazdisiatentakandaiul ueg fu
qana ety dnuassalivarseiininandntuey fuggniadwmals dununisvudaves
AuAANFUeIY

2.3.3 sUuuuMsTUdE oUsTIANYe ULy AunuAsudaduduyuiidmansny
fusunuladamndunndign 1unavinlidadruvosiunumudsieyarduiiasuuvadly

sgsims Ui inuaznalifinudmalaruinisgs uidiinnudeulmeensgade
vamaiiuiedgeiouty aud Edna et al. [14] ldinnsesuredadadedvivlmanns
andennnmmesinuaskaliudniniuien sdady arunideds Tasadsiuguiu

N1TTANITUAZNITIAAY SAUBITUNDUNEINTAUNEINTANTIA LR Tadunarinliensinig

'
a

godoamAnilaruinisiiy feiudadnluiisedeamisnsiasundieveasdnsnisin
deovesdnuazkalineunagiisleduslaa dinmsfinwmuinlulsswanimuwdidiulng
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2.4 WWaumuanadu (Cold Chain)

1 a

lgguniuauLiu (Cold Chain) Ao lgunuidigunsalildlunisaivaueumngd

9 u

ANUTUFUTNS an1mwindon I8n15U55Y TIuDeUsTTYTud Iimunvauiundniusiusay
Uszianaaeniieldguniu Taesudaunnisiiuiien iusne n1suUssunienisussy

N15UAS LagN1INTEAEFNAT TIudnTUTIsIanIsaddun ululdgunulidunagn

N o

FailinguszasAiiiednargnisiiusnyiasaslinunmyesdunla [15, 16]

2.4.1 nszviunisiadafndvedlgguniuainudu (Cold Chain Logistics)

(K

nsvuiunsiadafndvesldgumuanubuiiseazideafiunnsisiusenluTuey v

«u
Ussiamaskdndut wilaeiiludunsdanislaiafndvedagumuanubuarlinruddy
funszuaumsdafiuwaznssuiunsnsznedundn ddufsfesdimsuimanmsdansnan
Tuaosduilidufian uaztdmstanislidauaenndosfuorgmalfusnuvessdnfaeiu
arUszam lngnseuaunisladadndveslaguniuanudulasinluusznaude 5 Aanssu
waneaeiu awn [17]

2.4.1.1 nszvrumandn Tussuuldgunuanubuasiinisauaugumginaud
nsguunsHAn Inedudaudmafuien nanfedoiiunmafuieudiasdesiinaniue
oaumgiilasiu (Pre-cooling) lifundndnsilaeiiifian uonaniduneundsainiiinis
uAuganiiesiuud mafiuinw uaznisedeude fasdesideausniingld
gumgiuazussyiamiivnzauitelinaiiuinuniiussavsnmgsian

2.4.1.2 nszvrumsdaniv ufanssuiifindundsndiunssuiuniasdaud,
Fransiiuinwiezdesegluaniizgunglii munzaufundnd ueinaeniial 1ioan

a

N3EUIUNTRSYAUlnUBAToaWNSE waznsdsuwUaimaniilungn e

o a v < 2 a A a & ]
2413 ﬂizmumimiﬁ;LLazmimLuumﬂU‘waﬂLEJ‘u LWUNINITUNLAAVUSEAUING

M3 Feazdesidunsnieldnismuaugamainmuzauiundndugngluiondu

2

wseneluanundaiundnisauangamail uasndndueiazaealasunisussgeyluussy

& <

Fugifimugauwasidadonisiivinuindndue Fan1sdaiuiuunivauguvgdivaty

& ] ~ 4 o e v 2 A
EULLUU NINTAIRNLNU LW@'ﬁaﬂTﬁLL‘UﬁEUVﬁ@ianiﬁlﬂLUUﬁiﬁlﬂﬂJ% ANFAALAULNBIBDNITINIEANY

¥ Y
a (5%

Aufn Fan139MNUATUDYAUUTTLAN VWIALAZNAIWBIRSIAUAT 11 N15TANISARIFUA
AIUANRNYI LUUAHIU %138 Cross Docking Aufnazgnadnadaduailugiessuziaiauy
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2.4.1.4 n3zuIuNsNTEae Wuinssuiidednismuaugamgilunnguuuunis

¥

YUds inszaedumludmainsig o nieiuiidmuie Inglunssuiunisnszareduanilll

Javu7Ae9A s el

1) NSIMASEULALANTUSULUAGUANINAUAN IANUIZEUAUNITNTEINYAUATLUU

muanaamgineldldgunuanuduiielinsnsyanefiuszansnmgeiian

9

2) NMsAIvALaUN)IinaensrazIalunNITUUEs NA1IARABIINNNTYUEAIESTUY

mivangunglogaaiioni olibildgunuanudugnnssnunssiiioutazvinney

[

(Broken chain) ¥9aziinayinlinannalinaudermewasidauaninte wananidedanaln

Ananugauaivesnisamulusyuuldanudulugisnountd lnewnveg 8 uilofunu

£
a ! =

nsvudediyargeuiniutagiu

Y Y

nlgguniuaudulugiewng 9 Freduaziiiuiinisvudmandnniainisinens

Induazdesdinmsmuauanngll Saudunmsldussydarinunsauiunandaudazaia e
Ye7egNITNUINY wazdifasidatianisaunuszesarlunisvudsliduingasie

1 I3 1 o 1 % ] v Y a [ 1

2.4.1.5 sguvlganuduluginisdmiieuarindeludauilan n1sdanisly

gumududnundeeinrsefiengnsiivsnyuiutulzdesaseunguiisnisnedmiingly

aa

duAlanuaznsauavesiusiname lnededvdeyagamuanuazguilaatialdnmsguasny
NANAAN1INSINYAT Tfse1gMaiuinw Weliduilaalduilnadudifinuniw azenn
uazUaensiuuniian

Mnnszuaunsladafindvedldguyuaniuibu s 5 Fasfina1nludediu annsa

uansmudiusveensEuIuNsinasenindlanagun 2.2 (18]

JUT 2.2 nszurunsivavesssuulgoumuauiy

2.4.2 JULUUTDINITUUAIElgaUN ALY
Tdenundulaeiiluifunszuiunmamanaluladfinsanuanysalvemdn fusiuay
Audn Zaflenwgeulmannmaldeuntasgumgiinaatidltgunu wasiflednuamninges
duf onseduanuvaendelviiufuilae uazannisqudevesndniut lnsvaludesld

sULuuNMsvudselgamdu 2 guuuu [19] laun



14

2.4.2.1 M3snwgungfinlen1suduls (Frozen) Wunszuiunisadsduduay

o
aa o ! A

nszuaumslumsvudsuuuauaugamgd Tas w gamndfiinigadenudadausd -15 asn
wadea ownsifusnulugumgiuuunduds Tiun Wodnd omnavziautuds uazlomniu
Dusiu
2.4.2.2 M3¥nwgamniidienisutiéu (Chilled) Wunsyuiunsadsduaiuaznis
yuAduA o guvnifaud 0-8 ownwadea ewnsiiusnulugamgfuvuudifu Idun
un in walsl edesin uaylvla s
dmsunmsfnwiiAsidestumsildgunmuanuduiiiunldludssmalng aan
N15AN®IUBY Sarunyoo K. [20] wuiwaldanlulsyinaniasimuisiuislne maslszau
Yaymddndsine mqmnﬁu%’ﬂwwamalﬂamﬁgu rldsnsnsiwdeiiuty AR MANAY
wavauasadeannaaliianas stadlusmuiseves Sarunyoo K. [20] telduzsdraiy
nsdiAnwlngyimsassaniunisaiuuulaideiiies (Discrete-event simulation) ilet¥idiu
fernudululalunsildgumuanudunndssgndldiv Ussimamadaimuwn saonsiaue
wmsiiduuinnssulunmseenuuulggumuanudusgisuunmsdunuiildnaluladei

Tuussendld

2.5 N15AT1ERAUNUIUNITNTLRRUAN

!
2.5.1 MylaTeRdmuuaunU (Cost Model)

Tueu3Suilld Beresford’s Cost Model 1103371 Beresford [21] léWaun35ns
Ussiiufunuiomualumsvudsiademaesuuuululsgumunsluaadiuanddilusuil 2.3
Tuwnailldiauagadndula (Break-Even Point) I1mrsidenldnisvudimissasudogiaien
vioarldmesnsudsmiusolu wagdy 1 fsvszmddunsudwihnitgadadulaiinisuuds
nesogudiiiesegaieinisasidumadenusnlunivesnnnuusendn usdndunisuudsen
wnwe Mmsinnsanmsvudssalifeidesanazviilidunusuanas Tag Beresford uas
Dubey [22] nanalitsssuvAvesnisuudmssaligeddgunsalonvuriinfiaiignuude
Foileudredindy fudussogndunsmudiisasiianueninnme Wevawealddne
fifstuanmsvuinesegunsaienuuriiafiai

(%

Beresford’s Cost Model \UulunanAununisdndulaidenseninsfunuaiaugdeiu

' v
o w A

a1 AunuAvudsiussegnisasladendiAydu 9 lunisvuddun wenanillunailds

Julueanfienuunguuazaunsailuvszendldiunisufifinisaudu 9 Tulgguniule

anene Asgradu n1sinlueailunaaaunisufuR n1svudeduaiseninsusenealy
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anuNIaiasanleunsidnlus Tngesdusenaunanlunisiilueadlules laun duvu

VANEIUNITVUEAS SEeENIe I5NN15VUES kaznsUasuaeITnsvuds [23]

Road Road
Costs Costs,

Combined
Transport

Rail Rail

1 |
1 1
1 » ! »

L - >
Break-eve t Railfreight | or ICD Port "
reak-even poin Distance ailfreight terminal or Distance

(a) Unimodal Alternatives, Road vs Rail (b) Combined Transport, Road-Rail

Costsd\ Unloading

Port Handling Charge

Cost of Intermodal transfe Combined Transport

Intermodal transfer,
road to rail

\

I

I

|

I

I

! o Origin Rundl ! | o
Railfreight terminal or ICD Port Ll ICD SeaPort  Sea Port River  Destination
Distance Terminal ™ pyictance

|
NG
| Transshipmeni '
| tobarge | |
| [
| [
\ |

S

I
| Port handling
| charge

(¢) Combined Transport, Road-Rail-Sea (d) Multimodal Transport, from Origin to Destination
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2.5.2 Waunsudadhmneuuugiaimin (Weighted Goal Programming)

Tsunsudhmnawuudsim (Weighted Goal Programming) L‘TﬁJugULLuwﬁwaa
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MinZ = YX_ (wid} +widy) (1)
dg,di >0 2)

k=123, .. K (3)
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= wy(df +d7) + wy(dF +d3) + ws(df +d3) + - +wg(df +dg) @)

aelataulyn:
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;-n=1 Cijxij - (d; - d,;) = min{cil, Cioy ey Cij} 5 i = 1,2,3, e, n (5)
SEELLIAMUNITVUE
;-nzl tl-]-xij - (d; — d,:) = min{til, ti2v . tij} ; i = 1,2,3, e, n (6)
SraEebuNISIUEd
271:1 Sl'jxij - (d;‘(_ - d,;) = min{sil,siz, ...,Sl'j} ;i = 1,2,3, v, n (7
sraulaidenldifiganieguuuy
Z}"zlxij =1 ;i = 1,2,3, v, n (8)
way  wy,di,d; =0 ;k=123,..,K ©)
Cijl tijlsij >0 ; i = 1,2,3, e, n ,j = 1, 2,3, W, m (10)
xl-j=00r1 ;i=123,...,n,j=1,23,....,m (11)
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Iovinisuusaniunisaleanidu 3 annunisal wasluwsazaniunisalas

Usenaume 4 wrasnaingasdnsunatmiinunenislulsewalng way 2 wiainaing ae

Aunsunataduunenisuanlsemalng wanasasieasidentuden 4.5.1 - 4.5.3

B11 - fe || =SUMPRODUCT(ET:J10,E3:6)
[ A 8 c o E _F 6 _H 1 3 X L M
1 | Decision Variable Over-Cost Under-Cost Over-Time Under-Time Over-Dist Under-Dist
2 | Marketi,Methodj 3rd party Ice Slurry Multimodal di- di+ d2- d2+ d3- d3+
3 Central(1) 0 0 0 0 0 0 0 0 0
4 North(2) 0 0 0 0 0 0 0 0 0
5 Northeast(3) 0 0 ) 0 0 0 0 0 )
6 South(4) 0 0 0 0 0 0 0 0 0
7 | Goal Weight (1) 0.6 0.3 0.1
8 Goal Weight (2) Xij 0.6 0.3 0.1 4
9 | Goal Weight (3) 0.6 0.3 01 Revly
10|  Goal Weight (3) 0.6 0.3 0.1
11| ObjFunction
12
13| Transport Cost(1) |17820.00 37586.71 17420.30 1 -1 0.00 = 17420.30
14 | Transport Cost(2) |20520.00 58903.39 18165.50 1 -1 0.00 = 18165.50
15 Transport Cost(3) |20520.00 52957.12 17792.90 1 -1 0.00 = 17792.90
16 | Transport Cost(4) |17820.00 16180.82 18165.50 1 -1 0.00 16180.82
17| TransportTime(1) | 16.13  18.46 7.68 1 1 0.00 7.68
18 Transport Time(2) 24.70 28.37 11.35 1 -1 0.00 11.35
19 Transport Time(3) 21.52 24.85 14.18 1 -1 0.00 = 14.18
20 | Transport Time(4) 7.32 8.32 12.77 1 -1 0.00 7.32
21| Transport Dist(1) | 1165.00 1165.00 986.00 X 1 -1 0.00 986.00
22| Transport Dist(2) | 1809.00 1809.00  1555.00 i’aqa?:ﬂm']qnu;ﬂlmunmudq 1 41 0.00 1555.00
23 Transport Dist(3) | 1565.00 1565.00 1370.60 A 1 -1 0.00 = 1370.60
24| Transport Dist(d) | 509.00 509.00  1539.00 navililunstuds uaz Munuean 1 1 000 = 509.00
25 | Method Selected(1) 0 0 0 Tunnsauds uansaduniuas o = 1
26 = Method Selected(2) 0 0 0 0 = 1
27| Method Selected(3) 0 0 0 guluy 0 1
28 | Method Selected(4) 0 0 ) 0 = 1
A B C D
1 | Decision Variable SRR l Lol E
2 | Marketi,Methodj 3rd party Ice Slurry Multimodal To: O Max ®Min O value Of: 0 l
3 Central(1) 0 0 0
4 North(2) 0 0 0 By Changing Variable Cells:
5 Northeast(3) 0 0 0 [ SBS3:81S6 E
6 South(4) 0 0 0
7 Goal Weight (1) Subject to the Constraints:
8 Goal Weight (2) $B$3:3D$6 = binary Add
9 Goal Weight (3) SKS13:5KS24 <= SMS13:SMS24 =
10| Goal Weight (3) $K$25:5KS28 = SMS25:5MS$28
11 Obj Function
13| Transport Cost(l) 17820.00 37586.71 17420.30
14 | Transport Cost(2) 20520.00 583903.39 18165.50
15| Transport Cost(3) 20520.00 52957.12 17792.90
16| Transport Cost(4) 17820.00 16180.82 18165.50
17 | Transport Time(1) 16.13 18.46 7.68 B ) N
. [ Make Unc ved Non-Negati
18| Transport Time(2)  24.70  28.37 11.35
19| Transport Time(3) 21.52 24.85 14.18 Select a Solving Simplex LP Options
20| TransportTime(d) 732 832 12.77 Method:
21| Transport Dist(1)  1165.00 1165.00 986.00 .
" Solving Method
22| Transport Dist(2)  1805.00 1809.00 1555.00 i i :
25 TransportDist3) | 156500 156500 137060 | Seeckine CRG Noninear enaine fo Sobverprablemstht v amooth nomincar. Sl the P
24| Transport Dist(4)  509.00 509.00  1539.00 problems that are non-smooth.
25 | Method Selected(1) 0 0 0
26 | Method Selected(2) 0 0 0
27| Method selected(3) 0 0 0 [ sove ] close
28 | Method Selected(4) 0 0 0
~ o I aa .
gih/] 4.12 ’Jaﬂﬂﬂaﬁﬂﬂ’iﬁdﬂqmﬂu Microsoft Excel 365
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Tun1suAdaym (Solver Tools) Tu Microsoft Excel 365 lalianguwuunisvudsiimuigay
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B11 - fe =SUMPRODUCT(E7:J10,E3:J6)

A B C D E F G H J K L M

1 | Decision Variable Over-Cost Under-Cost Over-Time Under-Time Over-Dist Under-Dist
2 | Marketi,Methodj 3rd party IceSlurry Multimodal di- di+ d2- d2+ d3- d3+
3 Central(1) 0 0 1 0.00000  0.00000 0.00000 0.00000  0.00000 0.00000
4 North(2) 0 0 1 0.00000  0.00000 0.00000 0.00000  0.00000 0.00000
5 Northeast(3) 0 0 1 0.00000  0.00000 0.00000 0.00000  0.00000 0.00000
6 South(4) 0 1 0 0.00000  0.00000 0.00000 1.00000 0.00000 0.00000
7 | Goal Weight (1) 0.6 0.3 0.1
8 | Goal Weight (2) 0.6 0.3 0.1
9 | Goal Weight (3) 0.6 0.3 0.1
10| Goal Weight (3) 0.6 0.3 0.1
11| objFunction  [0.30000]
12 Constraints LHS  Sign RHS
13| Transport Cost(1) 17820.00 37586.71 17420.30 1 -1 17420.30 = 17420.30
14| Transport Cost(2) 20520.00 58903.39 18165.50 1 -1 18165.50 = 18165.50
15| Transport Cost(3) 20520.00 52957.12 17792.90 1 -1 17792.50 = 17792.50
16 | Transport Cost(4) 17820.00 16180.82 18165.50 1 -1 16180.82 = 16180.82
17 | Transport Time(1) 16.13 18.46 7.68 1 -1 7.68 = 7.68
18 | Transport Time(2) 24.70 28.37 11.35 1 -1 11.35 = 11.35
19| Transport Time(3) 21.52 24.85 14.18 1 -1 14.18 = 14.18
20| Transport Time(4) 7.32 8.32 12.77 1 -1 7.32 = 7.32
21| Transport Dist(1l) = 1165.00 1165.00 986.00 1 -1 986.00 = 986.00
22| Transport Dist(2)  1809.00 1809.00 1555.00 1 -1 1555.00 = 1555.00
23| Transport Dist(3)  1565.00 1565.00 1370.60 1 -1 1370.60 = 1370.60
24| Transport Dist(4) 509.00 509.00 1539.00 1 -1 509.00 = 509.00
25 | Method Selected(1) 0 0 1 1 = 1
26 | Method Selected(2) 0 0 1 1 = 1
27 | Method Selected(3) 0 0 1 1 = 1
28 | Method Selected(4) 0 1 0 1 = 1
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v S =SUMPRODUCT(D5:16,D3:14)

A B C D E F G H | ) K L
1 | Decision Variable Over-Cost Under-Cost Over-Time Under-Time Over-Dist Under-Dist
2 | Marketi,Methodj Multi-Lland Multi- Air di- di+ d2- d2+ d3- d3+
3 Guangzhou (1) 0 1 0.000000000 0.000000000 0.000000000 0.000000000 0.000000000 0.000000000
4 Shanghai (2) 0 1 0.000000000 0.000000000 0.000000000 0.000000000 0.000000000 0.000000000
5 | Goal Weight (1) 0.6 0.3 0.1
6 Goal Weight (2) 0.6 0.3 0.1
7 Obj Function 0.00000
8 Constraints LHS Sign RHS
9 | Transport Cost(1) 54,504.26  53,978.16 1 -1 53978.159 = 53,978.16
10| Transport Cost(2) 79,180.10 57,563.16 1 -1 "57563.159 = 7 57,563.16
11| Transport Time(1) 51.94 17.19 1 -1 17.19 = 17.19
12| Transport Time(2) 64.94 16.11 1 -1 " 1611 = 16.11
13| Transport Dist(1) 3,290.00 2,720.00 1 -1 2720 = 2,720.00
14| Transport Dist(2) 4,588.00 4,021.00 1 -1 4021 = 4,021.00
15 | Method Selected(1) 0 1 1 = 1
16 | Method Selected(2) 0 1 1 = 1
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lun1suidaym (Solver Tools) Tu Microsoft Excel 365 laliangunuunisvudsiiivuivay

Ngedmsunsaiilvienuddgiussesnaitesganagu 4.15 wavanunsaesunelasil

B11 v fe =SUMPRODUCT(ET7:J10,E3:J6)

A B C D E F G H J K L ™M
1 Decision Variable Over-Cost Under-Cost Over-Time Under-Time Over-Dist Under-Dist
2 | Marketi,Methodj 3rdparty Ice Slurry Multimodal di- di+ d2- d2+ d3- d3+
3 Central(1) 0 0 1 0.00000  0.00000 0.00000 0.00000 0.00000  0.00000
4 North(2) 0 0 1 0.00000  0.00000 0.00000 0.00000 0.00000  0.00000
5 Northeast(3) 0 0 1 0.00000  0.00000 0.00000 0.00000 0.00000  0.00000
6 South(4) 0 1 0 0.00000  0.00000 0.00000 1.00000 0.00000  0.00000
7 Goal Weight (1) 0.3 0.6 0.1
8 | Goal Weight (2) 0.3 0.6 0.1
9 | Goal Weight (3) 0.3 0.6 0.1
10| Goal Weight (3) 0.3 0.6 0.1
11|  objFunction  [0.60000]
12 Constraints LHS  Sign RHS
13| Transport Cost(1) 17820.00 37586.71 17420.30 1 1 17420.30 = 17420.30
14 | Transport Cost(2) 20520.00 58903.39 18165.50 1 1 18165.50 = 18165.50
15| Transport Cost(3) 20520.00 52957.12 17792.50 1 1 17792.90 = 17792.90
16 | Transport Cost(4) 17820.00 16180.82 18165.50 1 1 16180.82 = 16180.82
17 | Transport Time(1) 16.13 18.46 7.68 1 1 7.68 = 7.68
18 | Transport Time(2) 24.70 28.37 11.35 1 1 11.35 = 11.35
19 | Transport Time(3) 21.52 24.85 14.18 1 1 14.18 = 14.18
20 | Transport Time(4) 7.32 8.32 12.77 1 1 7.32 = 7.32
21| Transport Dist(1) = 1165.00 1165.00 986.00 1 1 986.00 = 986.00
22| Transport Dist(2) ~ 1809.00 1809.00 1555.00 1 1 1555.00 = 1555.00
23| Transport Dist(3) 1565.00 1565.00 1370.60 1 1 1370.60 = 1370.60
24 | Transport Dist(4) 509.00 509.00 1539.00 1 1 509.00 = 509.00
25 | Method Selected(1) 0 0 1 1 = 1
26 | Method Selected(2) 0 0 1 1 = 1
27 | Method Selected(3) 0 0 1 1 = 1
28 | Method Selected(4) 0 1 0 1 = 1
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Tunsufdigym (Solver Tools) Tu Microsoft Excel 365 ldldangunuunsyudadimuzas
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B7 v S =SUMPRODUCT(D5:16,D3:14)

A B C D E F G H 1 J K L
1 | Decision Variable Over-Cost  Under-Cost Over-Time Under-Time Over-Dist Under-Dist
2 | Marketi,Methodj Multi-Land Multi- Air di- di+ d2- d2+ ds- d3+
3 Guangzhou (1) 0 1 0.000000000 0.000000000 0.000000000 0.000000000 0.000000000 0.000000000
4 Shanghai (2) 0 1 0.000000000 0.000000000 0.000000000 0.000000000 0.000000000 0.000000000
5 Goal Weight (1) 0.3 0.6 0.1
6 | Goal Weight (2) 0.3 0.6 0.1
7 Obj Function 0.00000 |
8 Constraints LHS Sign RHS
9 | Transport Cost(1) 54,504.26 53,978.16 1 -1 53978.159 = @ 53,978.16
10| Transport Cost(2) 79,180.10 57,563.16 1 -1 "57563.159 = 57,563.16
11| Transport Time(1) 51.94 17.19 1 -1 17.19 = 17.19
12| Transport Time(2) 64.94 16.11 1 -1 7 1611 = 16.11
13| Transport Dist(1) 3,290.00 2,720.00 1 -1 2720 = 2,720.00
14| Transport Dist(2) 4,588.00  4,021.00 1 -1 4021 = 4,021.00
15 | Method Selected(1) 0 1 1 = 1
16 | Method Selected(2) 0 1 1 = 1
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Tun1sunaym (Solver Tools) Tu Microsoft Excel 365 lalianguwuunisvudsiiimvuivay
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B11 v I =SUMPRODUCT(E7:J10,E3:J6)

A B C D E F G H I J K L M
1 | Decision Variable Over-Cost Under-Cost Over-Time Under-Time Over-Dist Under-Dist
2 | Marketi,Methodj 3rdparty IceSlurry Multimodal di- di+ d2- d2+ d3- d3+
3 Central(1) 0 0 1 0.00000  0.00000 0.00000 0.00000 0.00000 0.00000
4 North(2) 0 0 il 0.00000  0.00000 0.00000 0.00000 0.00000 0.00000
5 Northeast(3) 0 0 1 0.00000  0.00000 0.00000 0.00000  0.00000 0.00000
6 South(4) 0 il 0 0.00000  0.00000 0.00000 1.00000 0.00000 0.00000
7 | Goal Weight (1) 0.3 0.1 0.6
8 | Goal Weight (2) 0.3 0.1 0.6
9 | Goal Weight (3) 0.3 0.1 0.6
10 Goal Weight (3) 0.3 0.1 0.6
11 Obj Function 0.10000 |
12 Constraints LHS  Sign  RHS
13| Transport Cost(1) 17820.00 37586.71 17420.30 1 1 17420.30 = 17420.30
14 | Transport Cost(2) 20520.00 58903.39 18165.50 1 1 18165.50 = 18165.50
15| Transport Cost(3) 20520.00 52957.12 17792.90 1 1 17792.90 = 17792.90
16 | Transport Cost(4) 17820.00 16180.82 18165.50 1 1 16180.82 = 16180.82
17 | Transport Time(1) 16.13 18.46 7.68 1 1 7.68 = 7.68
18 | Transport Time(2) 24.70 28.37 11.35 1 1 11.35 = 11.35
19 | Transport Time(3) 21.52 24.85 14.18 1 1 14.18 = 14.18
20 | Transport Time(4) 7.32 8.32 12.77 1 1 7.32 = 7.32
21| Transport Dist(1) 1165.00 1165.00 986.00 1 -1 986.00 = 986.00
22| Transport Dist(2)  1809.00 1809.00 1555.00 1 -1 1555.00 = 1555.00
23| Transport Dist(3)  1565.00 1565.00 1370.60 1 1 1370.60 = 1370.60
24| Transport Dist(4) 509.00 509.00 1539.00 1 1 509.00 = 509.00
25 | Method Selected(1) 0 0 1 1 = 1
26 | Method Selected(2) 0 0 1 1 = 1
27 | Method Selected(3) 0 0 1 1 = 1
28 | Method Selected(4) 0 1 0 1 = 1
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< S =SUMPRODUCT(D5:16,D3:14)

A B < D E F G H I J K (L
1 | Decision Variable Over-Cost Under-Cost Over-Time Under-Time Over-Dist Under-Dist
2 | Marketi,Methodj Multi-Land Multi- Air di- di+ d2- d2+ d3- d3+
3 Guangzhou (1) 0 1 0.000000000 0.000000000 0.000000000 0.000000000 0.000000000 0.000000000
4 Shanghai (2) 0 1 0.000000000 0.000000000 0.000000000 0.000000000 0.000000000 0.000000000
5 | Goal Weight (1) 0.3 0.1 0.6
6 Goal Weight (2) 0.3 0.1 0.6
7 Obj Function 0.00000 |
8 Constraints LHS Sign RHS
9 | Transport Cost(1) 54,504.26 53,978.16 1 -1 53978.159 = 53,978.16
10| Transport Cost(2) 79,180.10 57,563.16 1 -1 "s57563.159 = 7 57,563.16
11| Transport Time(1) 51.94 17.19 1 -1 17.19 = 17.19
12| Transport Time(2) 64.94 16.11 1 -1 7 1611 = 16.11
13| Transport Dist(1) 3,290.00 2,720.00 1 -1 2720 = 2,720.00
14| Transport Dist(2) 4,588.00 4,021.00 1 -1 4021 = 4,021.00
15 | Method Selected(1) 0 1 1 = 1
16 | Method Selected(2) 0 1 1 = 1
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