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Abstract

The purpose of this research was to select a suitable infectious waste incinerator location for
hospital services in Kalasin Province by considering the network of locations that provided the lowest
total cost. The total cost is made up of operating costs and transportation costs. Starting from a linear
program model for the problem of site selection of infectious waste incinerators. After that, the
proposed linear program model was coded using the LINGO software. Later, the proposed linear program
model was woven with a case study of 18 hospitals in Kalasin Province. The location and size of
incinerators for infectious waste that resulted in the lowest total cost were in two places: Kalasin hospital
installed an incinerator of 1,200 kg per day, and Huai Phueng hospital installed an incinerator of 400 kg
per day. has the lowest total cost of 12,500.50 baht per day, decreased from using private disposal
services (14,707.40 baht per day) to 2,206.9 baht per day, representing 15%.

Keywords: Linear Programming, Location Selection, Infectious Waste Incinerators
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Jaianwdug azi3uduainthaunsd (1) s (7) H11 | Tsenenuiatassi 8.22
mLS?JEJuIiJiLLﬂimlﬁ’gEJ%WG?LL’;%EQM HANTAIUI H12 | wszemsnenauseal 161.35
wuansluidei 4 dald H13 | 15angunaaifa 72.89
. H14 | Tsaneunaawatus 52.42
4. wan:szaii . H15 | Tsaneguiaanude 14.31
yjﬁjﬂfwamiu;mau”awLﬂsnsuaqmilizmaima H16 | Tsneiavuaineels 004
W3Bmaue del H17 | Tsswenunareis 15.86
.. . H18 | Tsswenunavedn 39.18
4.1 MTENNNASNYTZUZNIUAZAITATUIN g 2
SAUNIEU 1,470.74

1% a dy

AUNUANNIYANDEAALYD
WASNYI28ENNUTENOUAIITEUENINTENIN

Tsanegrunalagldnisinssegnielaelyd Google

] a ¢ %
N15799 2 LUASNYTLEEN19UTLNBUAIYTL LN

e IlsanenUIaludITanIWaUsS

map LL@%U%NWQJH@N@U@@L%@G{EJ’TU LaTAUYY
AuNuUnHYaHpRnlaLRarYiln d51eaziden D | H1 | H2 | H3 | Ha | H5 | H6
Aalil HL | 0 |148] 89 | 77 | 30 | 29
. o H2 | 148 | 0 |916| 87 |155]269

M13199 1 YSinauyaresfnigevedlsaneruiaty
é’fwi’mmwﬁuﬁ: 3 2564 H3 | 89 | 91.6| O |821 | 107 | 66.4
YTunayarlay Ha | 77 | 87 |821| 0 | 102 |79.2
D | wwielimewia | fade H5 | 30 | 155 107 [ 102 | 0 | 422

(AlanIusiaiu)
o H6 | 29 | 269|664 | 792|422 | O

H1 | lsangnunaniudus 626.71

H2 | lssweuianuanlae 80.61 Hr | 85 | 100 ) 135 | °87 | 104 | 977
H3 | Isawenu1an N 57.05 H8 | 81 | 94.6 | 11.8 | 76.8 | 110 | 67.2
Ha | lswemunadiisg 59.18 Ho | 43 | 457|532 |57.1| 715|208

a U 6
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ID | H1 | H2 | H3 | H4 | H5 | Hé6 ID | H7 | H8 | H9 | H10 | H11 | H12
H10 | 19 | 279 | 105 | 96.8 | 24.6 | 47.1 H16 | 37 | 100 | 67 aq 90 98
H11 | 38 | 24.7 | 74.8 | 114 | 33.7 | 32.7 H14 | 50 70 37 53 71 68
H12 | 68 | 733|222 | 752 |90.6 | 44.6 H15 | 51 79 59 98 | 115 | 77
H13 | 42 | 554|474 | 38 | 70.7 | 48.6 H17 | 100 | 21 28 80 4 22
H16 | 62 | 64.2 | 104 | 695 | 685 | 73.9 H18 | 49 | 112 | 79 31 77| 117

H14 | 34 | 476 | 749 | 40 | 60.7 | 48.7

A1519% 2 (79)

H15 | 75 | 88.9 | 84 | 16.7 | 104 | 85.2

ID | H13 | H14 | H15 | H16 | H17 | H18
H17 | 61 | 74.2 | 255|569 | 89.6 | 46.8

H1 | 42 | 62 | 34 | 75 | 61 | 50
H18 | 50 | 58.9 | 117 | 81.6 | 55.6 | 69.4

H2 | 55.4 | 64.2 | 47.6 | 88.9 | 74.2 | 58.9
A519%1 2 (519) H3 | 47.4 | 104 | 749 | 84 | 255 | 117
ID | H7 | H8 | H9 | H10 | H11 | H12 H4 | 38 | 69.5| 40 | 16.7 | 56.9 | 81.6
H1 | 83 | 81 | 43 | 19 | 38 | 68 H5 | 70.7 | 68.5 | 60.7 | 104 | 89.6 | 55.6
H2 | 100 | 94.6 | 45.7 | 27.9 | 24.7 | 73.3 H6 | 48.6 | 73.9 | 48.7 | 85.2 | 46.8 | 69.4
H3 | 135 | 11.8 | 53.2 | 105 | 74.8 | 22.2 H7 | 81 | 37 | 50 | 51 | 100 | 49
H4 | 58.7 | 76.8 | 57.1 | 96.8 | 114 | 75.2 H8 | 43 | 100 | 70 | 79 | 21 | 112
H5 | 104 | 110 | 71.5 | 24.6 | 33.7 | 90.6 HO | 22 | 67 | 37 | 59 | 28 | 79
H6 | 97.7 | 67.2 | 20.8 | 47.1 | 32.7 | 44.6 H10 | 62 | 44 | 53 | 98 | 80 | 31
H7 | O | 120 | 95 | 80 | 126 | 118 H11 | 79 | 90 | 71 | 115 | 77 | 77
H8 | 120 | O | 49 | 101 | 86 | 34 H12 | 41 | 98 | 68 | 77 | 22 | 117
HO | 95 | 49 | O | 63 | 50 | 32 H13| 0 | 60 | 31 | 40 | 22 | 73
H10 | 80 | 101 | 63 | O | 46 | 84 H16 | 60 | 0 |30.2| 715|951 125
H11 | 126 | 86 | 50 | 46 | 0 | 56 Hi4 | 31 |302| 0 |419[49.8 423
H12 | 118 | 34 | 32 | 84 | 56 | 0 H15| 40 |715|419| O |[588|81.2
H13 | 81 | 43 | 22 | 62 | 79 | 41 H17 | 22 | 951|498 588 | 0 |91.3

- ]
s v
a v 6 a o a o v a
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ID | H13 | H14 | H15 | H16 | H17 | H18

H18 | 73 | 125|423 812|913 | O

4.2 fUUAHIYaHa8RALYD
ANUPANKYANBYAALTBNTIUIY 3 LU
1 A3UPR KT 400 Alanfusiaiy

aatl wuui
1.2 duum wagdongnisldeu 10 U

UAA131A"
WUUR 2 AuquanLen 800 Alansusiatu yan
59°1 1.8 81U wazdongnisldanu 10 U uag
WUUR 3 AUPAKT 1,200 AlanSusiedu Y
59A1 2.2 duum wagdlengnislidau 10 U ey
nsihdeyaiiiedosnmuindunusioiu o
P399 3

151971 3 équw,mw;ﬁawaaamt%aLwiamﬁm

AR LHNLAH D AALTE
FIENTAU/ U/ )
Abiang WUUR | wuuR | wuudn
1 2 3

1. AdousIA 329 439 603
2. A1 LHUAITRN 800 860 920
3. A5esnw 280 350 420
4. AranssaUlng 660 730 800
5. Ashudemas 800 | 1,500 | 2,100
6. ANINIAINS 650 650 650
7. AN19UNIVINNT 600 600 600
ShaaAY 4119 | 5129 | 6,093
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4.3 n15IEandIunL e # AT IRaN 2 a
dmsulsaerunaludeaninniudug

Fumpumaidondundsiidanuaniuanga
dmdulsangrvialudmianiudus azidass
funougon fail

4.3.1 Weulusunsudmsunddgyninisiaan
Frundefinanimanzaudmiulsangauna
ludsmdamuduglaeldwanduas LINGO

niaded 3.2 Faduduuunendamans
é’w%’umﬂﬁaﬂﬁ%mﬂ@ﬁ&m%m;&aﬂaaﬁm%ﬂu
Tsamegu1adaninnwdug 3N INALRAY VDS
auni1sf (1) 89 (7) Tnensdeulusunsudae
gafusadn fall

MODEL:
SETS:
HOSPITAL i/1.18;
HOSPITAL_j /1.18:d;
INCINERATOR_kHWBkS,O
IJ(HOSPITAL_:L ’
HOSPITAL_j ydt, X;
I&HOSPITAL_i,INCINERATOR_
k):;
JKHOSPITAL 7,
INCINERATOR_]{):Y;

ENDSETS

DATA:
dt,d,s,o =QOLE('C:\Users\Data-

projectxlsx','dt','d','s','o");

u=4.5;

ENDDATA

a U 6
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MIN
=@SUMIJ(1, jrurdt(d, )X, H+eSuMJd
K, k:ok*Y (3, k);
@FORMHOSPITAL i(i):@SUMHOSP
ITAL JO)Xd,Jj»=1);
@FORMHOSPITAL j(j:@SUMINCI
NERATOR k(k):Y(J, kp<=1);
@FOR(IJMA, 7):X({d, )<=
@SUMINCINERATOR k&):Y(J, ky;
@FORMHOSPITAL j(j):@SUMHOSP
ITAL i(ixdd»Xd, j»
<-@SUM(INCINERATOR k(k):s(k)*Y(
3, kn;
@FOR(IJ(L, 1:@BINXGE, Jm;
@FORWJIKJ, k:@BINXYJ, ky;
END

4.3.2 nan1sidenduLefina RN EN

Na991nn715 0 8 UTUSLATUA F8YDNA WIS
LINGO Immiﬂamauammmmaﬂumamumlﬂ
TuTUsunsuimdsuiy 9nndfuinissudienina
1nae Tneiisreandonsad

A5 4 LAAIHALRABAINAILUUNI
pdlnransfinansandunusign asulasdl
AUNUTININNTLIEONARISTLNTIATIENA Wiy
12,500.50 Uiy Iagdunusinazsiiatsan
maéquuﬁ%ﬁumsa%wLml,myuawaaam%a way
éfunumsmudwjaﬂaaﬁm%a) AL F LA LN
warlanRnidoadl 1 Ao Tsswenuraniwdug (H1%)
TAUALALKN 1,200 Alansusaiu (K=3) lagd
Tsene1uad lasuni1susnis taun Tsaneiuna
nawdus (H1), lsaneruranuailas (H2),
Tsangnunaieate (H5), lsawenuianauany (H6),
lsanegruraniauln (H7), Tseananruirauwiuy (H9),
1ssngrurag1enana (10), 1SIN81U1a5 8960
(H11), Isawenuiaaiatus (H14), 1seneuia
WuBINIAs (H16) wazlssnaruianiaedn (H18)
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Fafusumgaosdnd o i vau 1,084.09
Alansusietu G‘]”]meﬁéfummgawaaam%yaqm
7 2 Ao Tsanenunavaeits (H17%) faurmniwn
400 Alandusotu (K=1) Tnafillssmeviadildsu
n1susn1s laun Tsangruratunag (H3),
15ang1uIanIL 9 (HA), quwmmamq (H8),
lssngnuraguinanszgnswndunsieal (H12),
Issngruaguda (H13), Issneuiaaiude (H15)
wag Tsamgnuiatieia (H17) Seiusinaaroy
Foud o7t LA uvY 386.65 AlanSuratu @951
Usuayadesiad oflivaudetusauie 18
Tsanenuia Wiy 1470.74 Alan3usietu Ui 3
LEAIHALRAEIINFALUUNAEINANEARS T adn9TY
dmumsidensuntafisamenimangay

AN5199 4 HALAYIINAUUNANAANERST
NTUYUBE 1YY

~
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Ne) T SN
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