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ABSTRACT

The cold chain is the supply chain of perishable products from the place
of origin, through the processes of processing, storage, transportation,
distribution, and marketing under the necessary temperature to ensure
safety, reduce loss and prevent pollution. In the cold supply chain, one of
the crucial requirements is to minimize the time and route of
transportation, ensure product quality as well as ensure cost-efficiency.
This paper aims to build a mathematical model to minimize the total cost
by selecting the route with the shortest travel time. The model is built
based on the Vehicle Routing Problem (VRP) model and Non-linear
Programming (NLP). Distribution activities of Bach Hoa Xanh stores in
Ninh Kieu District, Can Tho City are used as an example of the proposed
model. The analysis results provide the suitable transportation routes, to
improve logistics costs in the case study at 18 stores of Bach Hoa Xanh,
serving as a premise for developing and applying the model, contributing
to improving operational efficiency for the whole chain.

TOM TAT

Chudi cung ung lanh la chudi cung ung cac loai san pham dé hu hong tir
noi xudt xit, qua cdc quy trinh ché bién, luu trit, vin chuyen phan phoiva
tiép thi dudi nhiét dg can thiét dé dam bdo an toan, gidm ton that vd ngan
ngia 6 nhlem Trong chudi cung ung lanh, mot trong nhiing yéu cau can
thiét la toi thiéu thoi gian va tuyén dwong vin chuyén, nham dam bdo chat
luong san pham cing nhw hiéu qua chi phi. Bai bao ndy xdy dung mé hinh
todn nham toi thiéu tong chi phi thong qua viéc lya chon tuyén dong cé
thoi gian di chuyen ngdn nhat. Bai todn dwege xdy dung dua trén mo hinh
quy hoach tuyen dwong VRP va mé hinh ldp trinh phi tuyén (Non-linear
Programming_NLP). Hoat dong phan phoz ciia chudi cira hang Bach Héa
Xanh tai quan Ninh Kiéu, thanh Phé Can Tho dwoc sur dung lam vi dy cho
mé hinh dé xudt. Két qua phén tich cung cdp tuyén dwong vin chuyén
thich hop nham cai thién chi phi logistics trong truong hop nghién ciu
tai 18 diém cira hang Bach Hoa Xanh, lam tién dé phat trién va dp dung
mé hinh, gp phan ning cao hiéu quad hoat dong cho toan chudi.

1. GIOI THIEU

Kinh té ngay cang phat trién kéo theo yéu cau
cua thi truong doi véi chat lugng thuc pham ngay
cang cao. Pam bao chat lugng san pham tir khau thu

hoach dén tiéu thu la nhiém vu khong chi cua ho
néng dan, co so ché bién, tiéu thuong, siéu thi hay
cira hang tién loi ma 1a cua toan chudi cung tng.
Nhiém vu nay dit ra thuc day dinh nghia chudi cung
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ung lanh ra doi. Luu va ctv. (2010) gidi thiéu qua
trinh phat trién cua chudi bao quan lanh thuc pham
dé thay dwoc tiém nang to 16n cua chudi tai Viét
Nam. Hoang (2015) d4 dua ra nghién ctru vé viée dé
XUt cac dinh huéng va giai phap xay dung chudi
cung ung lanh cho nong san Viét Nam dua trén sy
phan tich kinh nghiém cua cac qudc gia trén thé gioi
da ap dung thanh cong chudi lanh. Lién (2020)
nghién ctru V& nhu cau logistics lanh d6i véi nong
san Viét Nam. Trong nghién ctu, cac tac gia da
thong ké va phan tich nhiing s6 liéu vé thuc trang
cua chudi cung img nong san nudc ta, sau d6 dua ra
danh gia va thao luan vé xu hudng ap dung chudi
lanh trong twong lai. Tuy nhién, cac nghién ctru trén
chi dung lai & mirc dé xuét cac giai phap thong qua
khao sat va danh gia thyc trang, chua dua ra dugc
giai phap cu thé cho bai toan mang Iudi logistics
trong chudi cung @ng lanh.

Dbi vai chudi cung ung lanh thyc pham, mot
trong nhitg yéu cau can thiét cua khach hang va nha
cung cép 1a t6i thiéu thoi gian va tuyén duong van
chuyén, nham dam bao chét lwong san phim ciing
nhu dam bao hiéu qua chi phi. Tuy nhién, chua co
tac gia ndo trong nudc nghién ctu V& van dé nay.
Muc tiéu ctia nghién ctru nay 1a dé xuit mé hinh tdi
uu tuyén duong van chuyen nham téi uu hoa mang
lu6i phan. phéi trong chudi cung tng lanh. Dé tai
mong mudn cung cap giai phap dé glam t6i da muc
that thoat nong san, kéo dai chu ky sdng cho san
pham ciing nhu dam bao thuc pham twoi mai va an
toan dén tay nguoi tiéu dung. Mit khac, mo hinh dé
Xuét giup doanh nghiép tdi thiéu dugc cac chi phi
lién quan nhu chi phi van chuyén, chi phi thét thoat,
chi phi 1am lanh trong qua trinh van chuyén. Tir d6,
gop phan ting kha ning canh tranh cho san pham
trén thi truong.

2. COSO LY THUYET
2.1. Khai niém chudi cung tng lanh

Chudi cung &ng lanh duoc hiéu 1a mét hé thong
chudi cung tmg cac loai san pham y té (thudc, véc
xin), thuc pham d& hu hong tir noi xuét X, qua cac
quy trinh ché bién, luwu trir, van chuyén, phan phdi
va tiép thi duéi nhiét d6 can thiét && dam bao an
toan, giam ton thit va ngin ngira 6 nhidm. Chudi
cung wng lanh 13 mét hinh thirc hau can dic biét va
mot hé thdng dong lanh phuc tap, bao gom mat sb
lién két, cac quy trinh tong thé tir mua sam, ché bién,
phan phdi, ban 1¢ dén tiéu thu déu ¢ nhiét do thap
hon nhiét do binh thuong (Shabani, 2015).

‘Muc dich ctia chudi cung (ing lanh 1a giit cho san
pham dugc van chuyén & nhiét 6 thap phu hop. Do
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nghiém ngat v& thoi gian, cac hang hoa duogc wdp
lanh va dong lanh doi hoi cach van chuyén phirc tap
hon va cach t6 chic quan 1y khac biét so véi cac
hang hoa dugc van chuyén & nhigt do moi truong
binh thuong.

Céc chudi cung tng lanh bao gom hai hé thng
Logistics co ban:

. — Mang }uc’ri nha kho lanh duoc kiém soat tot
vé nhiét do dé bao quan cac mat hang nhay cam va
dé hong.

— Hé théng van tai lanh bao gém cac loai
phuong tién chuyén cho nhu xe tai, container Ianh,
céc thiét bi chuyén dung cho hoat dong van‘chuyén
va giao nhan Kiém tra, duy tri nhiét d6 lanh can thiét.

Higu qua chudi cung ang lanh da duoc cai thign
dang ké trong nhitng thap ky gan day. Sy thanh cong
cua Chuol lanh chu yeu dwa trén co s ndm viing
nguyén tic van chuyén véi su kiém soat nhiét do
nghiém ngit. Cac san pham khac nhau doi hoi phai
duy tri cac muc nhiét 6 khac nhau dé dam bao tinh
nguyén ven cua san pham trong toan b chudi cung
ng. V& co ban, kiém soat nhiét do trong chudi cung
tng lanh dugc chia thanh 1am lanh (Chilling) va
déng lanh (Freezing), cu thé la:

— Lam lanh (Chilling): lién quan dén viéc giam
nhiét d6 thuc pham xudng dudi nhiét d6 méi truong,
nhung trén mirc 1°C. Nhiét d6 nay gitp bao quan
thuc pham trong thoi gian ngan hiéu qua bang cach
ngan lai nhiéu phan ng vi sinh, vt 1y, hda hoc va
sinh hoa lién quan dén hu hong thuc pham. Tuy
nhién, thuc pham wép lanh lai rat d& hu hong, do do,
thuc pham wép lanh cht lwong cao va an toan doi
hoi phai t6i thiéu dugc 6 nhiém trong qua trinh san
Xuét (6 nhiém chéo), 1am lanh nhanh va giit & nhiét
do thap trong qua trinh bao quan, xir 1y, phan phdi,
trung bay ban 1€ va luu trit cho nguoi tiéu dung.

— Dong lanh (Freezing): bao quan tudi tho cua
thuc phdm bang cach 1am cho chung tro hon va lam
cham cac phan ung bat lgi thuc ddy qué trinh oxy
hoa thyc pham va kéo dai thoi han sir dung. Tuy
nhién, can phai nhan ra rang mot s phan ung vat ly
va sinh hoa van c6 thé Xay ra va s& Xay ra nhanh hon
khi cac didu kién xir Iy, san xuit va luu trir khuyén
khich khong dwoc duy tri. Viéc san xuat thuc phdm
d6ng lanh an toan doi hoi sy chu ¥ twong ty ddi Vi
cac nguyén tic san xuét tét (Good Manufacturing
Practices GMP) va cac nguyén tic (Hazard
Analysis and Critical Control Points HACCP) nhu
dbi vai thyc pham uép lanh hoic tuoi séng (Bogh &
Olsson, 1990).
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NHA SAN XUAT
LANH,. LANH...

Hinh 1. Hoat ddng logistics trong chudi cung @ng lanh

Céc tiéu chuan nhiét ¢ pho bién nhat 1a wép
lanh (chill) & mirc 2°C, dong lanh (frozen) & muc -
18°C va dong lanh sau (deep frozen) 6 muc -29°C,
mdi loai lién quan dén cac nhom san pham cu thé.
Vi du nhu, w6p lanh (chill) 1a mic chuan nhiét do
trong ti lanh va thudng dwoc st dung dé van chuyén
trai cdy va rau qua dé c6 dugc thoi han sir dung téi
wu. Pong lanh (frozen) chu yéu danh cho van
chuyén thit. Pong lanh sau (deep frozen) day la mirc
nhiét d6 lanh nhat chi yéu danh cho van chuyén hai
san. Ngoai ra muc tir 2°C dén 8°C, 1a thich hop dé
bao quan dugc pham thong thuong. Khoang nhiét tir
12°C dén 14°C thich hop cho chudi cung ng chubi,
1a mot trong nhiing loai trai cdy san xuat va van
chuyén nhiéu nhét thé gioi.

Khi ngay cang ¢6 nhidu qubc gia tap trung vao
nén kinh té xuét khau, xung quanh viéc ché bién va
bao quan thuc pham, nhu cau giit cho cac san pham
nay duoc tuoi trong thoi gian dai d3 nhan duoc sy
quan tdm dac biét vi 1y do thuong mai va suac khoe.
Chudi cung tng lanh gitp chuyén moén hoa cac chirc
ning ndéng nghiép, cho phép van chuyén cac thuc
pham nhay cam vai nhiét d thap phu hop, phuc vu
noi tiéu thu ndi dia hoic dén cac noi tiéu thy xa. Khi
san pham dugc van chuyén dung cach s& lam giam
kha ning nhidm khuan va nim cua 16 hang, dam bao
suc khoe ngudi tiéu dung.

Bén canh d6, chudi cung g lanh con cho phép
phan phdi vac-xin va cac san pham duoc phdm hoac
sinh hoc khéc tir cac co s¢ 16n dén bat ky noi tiéu
thu nao trén thé gidi, giup cac van dé cham soc suc
khoe hiéu qua hon (Rodrigue, 2020). Do d6, chudi
cung ung lanh con dugce xem la mét giai phap dam
bao suc khoe cong dong.

2.2. Bai toan quy hoach tuyén dwong

(Vehicle Routing Problem _VRP)

Bai toan quy hoach tuyén duong (VRP) 1a mot
trong nhitng bai toan kinh dién cua van tri hoc, dugc
nghién ctu tir rat lau va lan dau tién duoc dé xuat
boi Dantzig and Ramser (1959). VRP thuong dugc
doanh nghiép sir dung cho cac quyét dinh ngan han
vé phan phdi hang héa. Bai toan VRP co ban gom
¢6 mot tap hop céc xe dugc tap két tai kho hang va

mdi khach hang c6 yéu cau van chuyén khac nhau.
Muc dich la tim ra cac tuyén dudng giao hang t01 uu
dap ng nhu cau cua cac khach hang sao cho tong
chi phi thip nhét véi nhing rang budc nhét dinh.

VRP c¢6 vai tro quan trong va dugc ung dung
nhiéu trong céc linh vuc phan phéi hang héa, dich
vu chuyén thu, xe ché xang dau, thu gom rac thai
sinh hoat, v.v. Nhiéu tac gia di phat trién bai toan
VRP duya trén nén tang nghién cttu ciia Dantzig va
Ramser d6ng thoi thém nhiéu rang budc hon, tir do
cling xuat hién cac bién thé cua bai toan VRP.

Ai and Kachitvichyanukul (2009) xay dung bai
toan quy hoach tuyén duong c6 xét dén khung thoi
gian dap tng (Vehicle Routing Problem with Time
Window_VRPTW). Ma and Xu (2015) xay dung
bai toan VRP véi nhleu khung thoi gian dap tng két
hop 1y thuyét ngéu nhién mo. Tuong ty, Li et al.
(2018) phit trién khung thoi gian cho mdi 19 trinh,
theo d6 moi khach hang chi cho phép giao hang
trong mot khoang thoi gian nhét dinh, néu tai xé dén
s6m hoic tré hon thoi gian quy dinh thi s& mat mot
khoan phi chiu phat. M hinh bai toan dugc tiép tuc
phat trién trong nghién ctru cia SONQ et al. (2020).
Twong tu, Bai et al. (2021) phat trién mo hinh xem
xét mirc do phirc tap ctia mang luéi giao giao thong
theo thoi gian. M6 hinh duoc dé xuat nham tbi vu
chi phi van hanh, chi phi hao hut, chi phi phat va chi
phi van chuyén. Két qua clia nghién ctru gitp cac
cong ty logistics chudi lanh Iya chon chién lwoc
phan phdi hiéu qua.

Zhu et al. (2014) va Ji et al. (2015) x&y dung mo
hinh t6i vu héa nham ti wu chi phi trong qua trinh
nhan va giao hang. Trong cac nghién clru nay, bén
canh viéc giao hang cho cac diém khach hang thi cac
xe tai thu nhan cac hang hoa duoc tra lai va dem vé
trung tdm phéan phdi dé xur 1y. Trong d6, ham muc
tiéu xem xét chi phi ¢ dinh ctua phuong tién phéan
phdi, chi phi van chuyén, chi phi lam lanh hang héa
va chi phi hao hut. Bai toan VRP véi viéc nhan va
giao ddng thoi st dung nhiéu phuong tién, nhiéu kho
hang va thoi gian rang budc tiép tuc dwoc nghién
ctu baoi Lagos et al. (2018) va Dridi et al. (2019).
Muc dich bai toan 1a dé giam thiéu tong khoang cach
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cua cac tuyén duong trong khi phuc vy dong thoi
cac nhu cau giao hang va nhan hang ciia khach hang.
Hiéu qua cta mo hinh dugc chimg minh thong qua
cac vi du minh hoa.

Wang et al. (2017) d& xuat mé hinh tdi thiéu chi
phi cho mang luéi logistics c6 xem xét dén chi phi
hao hut. Chi phi hao hut dugc tinh dya trén ty 16 that
thoat trong qua trinh van chuyén ciing nhu trong luc
do tai hang hoa ¢ cac diém khach hang. Hannan et
al. (2018) va Iswari and Asih (2018) xem xét bai
toan hoach dinh tuyén duong co xét dén kha ning
cd dinh cua phuong tién (Capacitated Vehicle
Routing Problem_CVRP).

Wang et al. (2018) nghién ctru mé hinh téi wu
hoéa tuyén dudng van chuyén cho hoat dong logistics
chudi cung wng lanh dya trén chinh sach thué carbon
¢ Trung Quéc. Ham muyc tiéu cia md hinh nham tbi
wu tong chi phi phan phdi, bao gom: chi phi phat
sinh trong qua trinh phan phdi, chi phi van chuyen
chi phi thiét hai, chi phi kho lanh, chi phi thiéu hut
va chi phi phat thai carbon. Liu et al. (2018) xay
dung mang ludi logistics nham téi wu chi phi, ngudn
lyc va hiéu qua phéan phdi trong chudi cung ting lanh
nganh cong nghiép dién, siéu thi, cong nghiép thuc
phim va do udng tai Trung Québc. Két qua nghién
ctru 14 ngudn tai lidu tham khao quan trong cho
nhitng nghién cuu tlep theo vé téi wu tuyén duong
van chuyén trong chudi cung tng lanh.

Bén canh do, Liu et al. (2020) d& xuit mo hinh,
trong d6 cac cong ty logistics chudi lanh hop tac véi
nhau dé cung cp hang hoa cho khach hang. Vi du
dugc dua ra dya trén dir liéu kinh doanh thyc té tir
bdn cong ty chudi lanh va 28 khach hang. Két qua
chira rang hop tac trong phén phdi 1a mot cach higu
qua dé giam tong chi phi va lwong khi thai carbon
khi so sanh véi phan phdi don 1¢. Wang and Wen
(2020) dé xuat mé hinh toi uu hoa c6 xem xét dén
sw hai long cua khéach hang. Ket qué cho thy sy hai
long cua khach hang 1a yéu t6 quan trong aé cac
cong ty hoach dinh chién lugc phan phdi. Mot sb dé
Xuit dugc dua ra cho cac doanh nghiép, chinh phu
va ngudi tiéu dung dé gitp cai thién su phat trién
cua hé théng logistics chudi lanh.

Tom lai, dia trén cac yéu cau trong thuc té, rat
nhiéu dang bién thé khac ciia mé hinh VRP duoc dé
Xuét bang cach sir dung cac rang budc vé do dai 16
trinh, rang budc vé sb luong xe sir dung, thoi gian
giao hang, hay ngoai muyc tiéu t6i thiéu chi phi van
chuyén thi c6 thém cac muc tiéu khac nhur tdi thiéu
chi phi hao hut, t5i thiéu lugng phat thai carbon, toi
da mirc d6 phuc vu khach hang, v.v. Nghién clru nay
ké thira cac ham muc tiéu trong nhitng nghién ctru
truée d6 vé toi wu chi phi ¢ dinh, chi phi van
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chuyén, chi phi hao hut trong qua trinh van chuyén.
Ngoai cac chi phi hao hut trong qua trinh van
chuyén, dé tai con dé cap dén hao hut trong qua trinh
phuc vu tai cac diém khach hang.

Bai toan hoach dinh tuyén duong rat phuc tap,
duoc tiép can bang cac phuwong phép giai khac nhau.
Vi du phuong phap t6i wu hoa chinh xac (Exact
Optimization) phu hop véi nhitng bai toan c6 pham
vi 4p dung tuong ddi nho nhung cho két qua tdi wu
trong khoang thoi gian chap nhan dugc. Bén canh
do, cac giai thuat dya trén kinh nghiém nhu GA
(Genetic Algorithm), PSO thich hgp cho bai toan c6
nhiéu rang budc va pham vi ap dung véi kich thudc
dir liéu 16n, cho két qua nhanh chong.

3. MO HINH TOAN

Trong chudi cung @ng lanh, hé thér)g logistics
dong vai tro quan trong, bao gom h¢ thong kho bai
va van chuyén. Be cdi thién hiéu qua trong van
chuyén, nghién ctu s dung mo hinh quy hoach
tuyen duong VRP d€ xay dung mang lu6i phan phoi.
Muc tiéu m6 hinh nham t4i thiéu tong chi phi bao
gom chi phi ¢6 dinh cua phuong tién van Chuyen
chi phi van chuyén, chi phi lam lanh va chi phi that
thoét trong qua trinh van chuyén ciing nhu trong qua
trinh phuc vu khach hang.

Cac gia dinh ciia mé6 hinh

Mb hinh duoc xay dung voi mot sb gia dinh sau:

— Chi ¢6 mot loai xe tai ,Ie_lnh Vai té}i trong nhu
nhau. Tai trong ciia xe la biét trudc, bang voi sic
chura cua xe.

— Tbng nhu cau cua khach hang trén mdi tuyén
khong duoc vuot qua tai trong cia xe.

— Xe di chuyén tr kho dén cac diém khach
hang, sau d6 vé kho.

— Trong quéa trinh phan phdi xe tai chi giao
hang va khong c6 truong hop nhan hang tir cac cura
hang. Xe di tir khach hang cudi ve kho 1a khong tai.
Mat khac, xe khong hu hong trong luc van chuyeén.

— Xe tai chay & van tdc nhu nhau trong qua
trinh giao hang.

= Nhu cau cua khach hang phdi duoc dap ung,
moi cura hang chi dugc phuc vu maét [an duy nhat bai
1 xe.

— San pham duoc van chuyén chi bao gom cac
mat hang rau, cu, qua.

Tap hop

V ={1,2..m} : tap hop cac xe tai lanh

N={0,1,2..n}: tap hop cic diém khach hang,
trong d6 0 1a nha kho
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Tham sb

d; Nhu cau cua khach hang i, i €N, (kg)

q; taitrong cua xe k, k eV, (kg)

d;; khodng cach giita cira hang i va j, i,JEN (km)

cvc  chi phi van chuyén cta xe (dong/km)

ccd  chi phi ¢b dinh cua xe (d6ng)

v van tbc xe k, (km/gid)

w; thoi gian phuc vu tai cira hang j (gio)

_ct Chi phi lam lanh trong qua trinh véan chuyén
(dong)
_€s Chi phi lam lanh trong qua trinh phuc vu

(dong)

¢4 ty 1& hao hut trong luc déng ctra va van
chuyén tur i dén j (%)

@, ty 1€ hao hut trong lic mé cira phuc vy tai cia
hang j (%)

p Gia don vi cua san pham (dong/kg)

t; Thoi gian di chuyén giira i va j, tinh dya trén
quing dudng va van toc caa xe (gio)

Bién sb

X[ =1 Néu xe k 6 di chuyén tir i dén j, xff =
khong c6 xe k di chuyén tir i dén j

Yi¥ Luong vén chuyén tir cira hang i dén cira
hang j bang xe k

Ham muc tiéu

Ham tong chi phi

Z=CP1 + CP2 + CP3 + CP4 (6)

— Chi phi ¢6 dinh cua xe k dugc tinh dya trén
chi phi cho mot xe tai lanh trong mot lan sir dung dé
giao hang (dugc tinh dya trén khiu hao), chi phi tra
cho tai xé va cong nhan bbc d& véi sb xe tai lanh sir
dung trong qua trinh giao hang.

VieNkeV (7)
— Chi ph1 van chuyén dugc tinh bang tich giita

chi phi van chuyén don vi (cvc) véi khoang cach di
chuyén tuong tng (dj).

CP2 = Yizo Xj=0 X1 CVC * djj *
Vi,jEN,kEV,l;t] (8)

— Chi phi lam lanh gém c6 chi phi lam lanh
trong qua trinh van chuyén va chi phi lam lanh trong
ltc phuc vu khach hang. Trong d6, chi phi 1am lanh
trong qua trinh van chuyén duoc tinh bang tich giita
thoi gian di chuyén giita i va j (t;) va chi phi lam
lanh don vi trong liic van chuyén (ct). Chi phi lam

CP1 = Occd*XOJ
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lanh trong lac phuc vu khach hang j bang tich cua
chi phi lam lanh don vi trong luc phuc vu (cs) vai
thoi gian phuc vu khach hang tai j (w;).

CcP o X0 Xt -ﬁ‘*(ct*tij+cs*wj)
Vi,]ENkEVL;t] 9)

— Chi phi thét thot trong qua trinh van chuyén
va trong lic phuc vu khach hang. Chi phi tht thoat
dugc tinh dya trén gia ban véi ty 1€ phan trim that
thoat trong qua trinh van chuyén va ty 18 that thoat
trong lic d& hang & cac cua hang.

CP4 =31 OZ o e *p*[d]-*(l—
~015) + (1 — d)) + (1 — e~
VijeENKEV,i+]j (10)

Rang bugc
— Rang budc vé s6 lan phuc vu tai cac cira
hang: moi ctra hang chi dugc phuc vu béi mot xe va
phuc vu mat lan duy nhat.
e Yo Xl =1 VieEN,Vi#j (11)
~ — Rang bugc vé nhu cau va tai trong cua Xe:
tong nhu cau cua cac cua hang trong cung mot
chuyén giao hang khong vuot qua tai trong cua xe.
im0 2y=0 di *X1J <q.VkeV,vi#j (12)

— Rang bugc vé sb lan xe ra vao kho: mdi xe
xuat phat va tro lai kho 1 lan duy nhat

T XE =1 vk eV (13)

noXxk=1 vk eV (14)
— Rang budc vé tuyén duong giao nhan: tuyén
duong di tir ctra hang i dén cira hang j va nguoc lai
1a nhu nhau.

ToXi =Yl oXi=0 VkeV;vie
N, Vi #j (15)
— Rang budc vé lugng hang hoa vén chuyén
trén xe: luong hang hoa vén chuyén giira i va j phai
I6n hon nhu cau cua diém j

fif 2d;*X§ Vk€V;Vi,j€N,Vi#j (16)

— Rang budc vé lugng hang hoa van chuyén va
tai trong cua xe: lugng hang hoa van chuyén gitra i
va j khong dugc vugt qua tai trong caa xe.

fif < qe+X{ VkeV;vi,jeN,vi#j (17)

— Rang budc vé lugng van chuyén va nhu cau
cua moi diem.

Yk v =d;* Y k vk €

V;Vl]EN]¢01¢] (18)
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4. Vi DU PIEN HINH
4.1. Chudi cung ing Bach Héa Xanh

Theo két qua cua nghién ciru trude d6 vé thuc
trang 4p dung chudi cung @ng lanh nong san tai
thanh phé Can Tho (TPCT) cho thdy hién tai chudi
lanh chi dugc ap dung tai cac kénh thwong mai hién
dai (Tham va ctv., 2021). Trong d6, ndng san dugc
cung cp tir cac ndng truong, cac trang trai, nha phan
phdi tai Pa Lat, cac hop tac xd nong san tai TPCT,
phan phdi dén cac kho so ché va cac siéu thi, cira
hang tién lgi tai TPCT (Vinmart, Bach hoa xanh,
v.v.). Trong d6 chudi ctra hang Bach Hoéa Xanh
(BHX) chiém s6 luong 16n nén nghién ctru dé xuat
mo hinh t&i wu mang ludi phan phdi cho chudi cung
ung cua hang BHX nhu mét vi du dién hinh cho
chudi lanh nong san.

BHX 14 mét hé thong siéu thi mini, dugc dau tu
tir tap doan thé gisi di dong. Hién nay BHX c6 gan
2.000 diém ban hang v6i luc luong lao dong gan
20.000 ngudi. Trong mdi cira hang BHX ¢6 tir 3.000
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tiép hanh so ché, bao quan va phan phdi dén cac hé
thong cira hang BHX.

V61 mo hinh kinh doanh hién dai, BHX dap ung
t6t nhu cau khach hang va dugc danh gia 1a nha ban
Ié ¢6 lugng khach hang 16n hon nhiéu so véi cac cira
hang tién loi khac trong khu vuc. Nhu ciu tai cac
ctra hang 16n nén viéc téi uu chi phi logistics trong
qua trinh phan bd hang hoa ludn la véan dé doanh
nghiép quan tdm. Do d6 phat trién mo hinh t6i uu
tuyén duong van chuyén 1a vo cung_ céap thiét, giup
doanh nghiép van hanh hiéu qua chudi cung ang san
pham.

4.2. Thu thap sé ligu

Vi du dugc ap dung cho 18 cira hang BHX tai
Quan Ninh Kiéu, TPCT. Dya trén viéc tham khao y
kién ciia nha quan 1y va cac tai liéu lién quan, nghién
ctu thu thap dugc cac thong sé cho viée xay dung
mo hinh (Bang 1 va Bang 2).

Bang 1. Nhu ciu va thdi gian phuc vu tai cac cira

- 5.000 ma san pham khac nhau. Lugng hang hoa hang - _
ludn chuyen qua hé thdng cua BHX khoang 2.000 - STT Nhucau  Thei gian phuc
3.000 tan/ngay, gdm thuc pham tuoi song va nhitng cura hang (kg) vu (wy)
hang hoa thiét yeu khac. 1 620 0,13
Thuc pham tai cira hang déu co ngudn gbc va é %18 8&‘71
XUt xir rd rang, dam bao chit lugng ciing nhu vé 4 810 0,18
sinh an toan thuc pham. Dac biét, mé hinh trang trai ’
X N A PO 5 600 0,13
rau an toan 4 khong (4KFarm) “khong thudc trir sau,
. . 6 730 0,16
khong chat bao quan, khong chat tang truong, khong
» 7 530 0,11
giong bién d6i gen” dugec BHX dau tw nham cung 8 570 012
C4p rau cu an toan dén nguoi tiéu ding & mot s6 tinh 9 570 0’12
thanh. Ngoai ra cac loai rau cu ciing dugc cung cap ’
e . o X s 10 680 0,15
bai cac co sd san xuat uy tin tir Pa Lat, Long An,
Cin Tho. Tidn Gi Hau Gi 11 650 0,14
an Tho, Tién Giang, Hau Giang. 12 750 0.16
Hién tai trén dia ban TPCT hién c6 gan 50 cua 13 695 0,15
hang BHX phén bd & cac quan, huyén. Ngudn cung 14 700 0,15
cap ndng san cho BHX dén tir cac cong ty phan phdi 15 750 0,16
tai Lam Dong, Hop tac xa nong san xanh Can Tho 16 600 0,13
va Cong ty Trach nhi¢m hiru han Hiiu Tuan. Kho tai 17 690 0,15
Thot Not s& nhan nong san tir cac nha cung cap dé 18 550 0,12
Bing 2. Cac tham s6 sir dung trong mé hinh
Loai chi phi Gia tri
Chi phi ¢6 dinh ciia xe (ccd) 645.000 dong
Chi phi van chuyén (cvc) ) 3.000 dong/km
Chi phi lam lanh don vi trong qua trinh van chuyén (ct) 30.000 dong/gio
Chi phi lam lanh don vi trong luc phuc vu khach hang (cs) 45.000 dong/gio
HE s6 hao hut trong qua trinh van chuyén (¢,) 0,05
HE s6 hao hut trong luc m¢ ctra phuc vu khéch hang (@) 0,075
Gia don vi san pham (p) 15.000 dong/km
Tai trong cua céc xe tai lanh (qx) 2.000 kg
Van toc xe (v) 35km/gio
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4.3. Két qua phén tich

Nghién ctru sir dung goi phan mém CPLEX API
PYTHON tich hop dwa trén phin mém ILOG
CPLEX dé giai mo hinh 1ap trinh phi tuyén. Cau
hinh may tinh dwoc sir dung dé giai mé hinh 1a
Intel(R) Core(TM) i5-10400 CPU @ 2.90GHz, 4.30
GHz, RAM 8.00 GB. M6 hinh chay trong 3 pht,
két qua duoc mo ta nhu sau.

Két qua phan tich cho thiy ham muc tiéu c6 tong
chi phi la 11.893.600 dong Két qua dé nghi 6 Xe tai
lanh tuong tng véi 6 tuyén giao hang, dé dap ting
nhu cau caa cac ctra hang (t6ng nhu cau 1a 11.915
kg). Thirty giao hang va luong van chuyén giita cac cira
hang duoc trinh bay cu thé qua Bang 3 va Bang 4.

Bang 3. Thir tw giao hang cua cac xe tai lanh

Khi hi¢u Tuyén dudng T(Rlng lwong van
Xe chuyén cia xe (kg)
1 0-1-4-9-0 2.000
2 0-7-12-10-0 1.960
3 0-18-17-15-0 1.990
4 0-8-3-2-0 1.980
5 0-5-6-11-0 1.980
6 0-16-13-14-0 1.995

Bing 4. Lwgng van chuyén gira cac cira hang

Xe Cirahang Cira hang Luwong van chuyén

(k) (i) ) (i
0 1 2.000
L 1 4 1.380
4 9 570
9 0 0
0 7 1.960
2 7 12 1.430
12 10 680
10 0 0
0 18 1.990
2 18 17 1.440
17 15 750
15 0 0
0 8 1.990
s 8 3 1.420
3 2 640
2 0 0
0 5 1.980
. 5 6 1.380
6 11 650
11 0 0
0 16 1.995
6 16 13 1.395
13 14 700

14 0 0
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Theo két qua tir Bang 3 va Bang 4, xe 1 s& giao
hang theo tuyén dwong 0-1-4-9-0 véi tong nhu cau
bang vdi tai trong cua xe 1 2.000 kg. Cu thé, xe 1
s& Xuat phat tir kho so ché, giao hang dén cira hang
s6 1 vai s6 lugng 620 kg, liic ndy néng san con lai
trong xe 1a 1.380 kg, tiép dén xe di tir cira hang 1 di
dén cira hang 4 va cung cip cho cira hang nay 810
kg, luong ndng san con 570 kg du dé cung cp cho
ctra hang cudi cung 13 cira hang 9, sau do xe sé& tro
vé kho. Giai thich twong tu cho nhiing tuyén dudong
con lai.

Céc loai chi phi anh huéng dén viéc lya chon
tuyén duong bao gém chi phi c¢b dinh, chi phi van
chuyén, chi phi lam lanh, va chi phi that thoat. Bai
toan dwoc giai dua trén viée xem xét tat ca cac loai
chi phi néu trén va cac diéu kién rang budc, trong dé
khoang cach gilra cac cira hang dong vai tro quan
trong trong viéc lya chon tuyén duong. Khi xe tai
phuc vu céc cira hang c6 khoang cach gan nhau s&
giam duoc chi phi van chuyén, chi phi lam lanh
trong thoi gian van chuyén, dong thoi ciing giam chi
phi thét thoat trong qua trinh van chuyén, do d6 lam
giam tong chi phi.

5. KET LUAN

Bai béo tap trung xdy dung mé hinh t6i uu hoa
tuyén duong van chuyén nham tdi thiéu chi phi
logistics trong chudi cung tng lanh. Vi du dién hinh
tir chudi cira hang BHX duoc st dung dé minh hoa
cho mé hinh dé xuat. Két qua mé hinh VRP di cung
cap két qua tuyén duong toi wu phan phbi nong san
tir kho so ché dén 18 cira hang BHX xung quanh
quan Ninh Kiéu.

Tuy nhién, bén canh nhitng két qua dat dwoc, dé
tai con nhirng mat han ché. Bé tai chi xem xét mit
hang rau, cu, qua, trong khi qua trinh giao hang s&
ddng thoi van chuyén nhiéu loai san phdm khac
ngoai néng san nhu thit, hai san dong lanh. Pé tai
chwa xem xét dén chi phi xay dung, trién khai kho
lanh. M6 hinh chi méi 4p dung cho 18 diém cua
hang xung quanh quan Ninh Kiéu, chua ap dung cho
toan bo gan 50 cira hang cua BHX trong TPCT. Két
qué chura dugc kiém chimg va so sanh véi tinh hinh
phan phéi thuc té. Do d6, voi quy mo dé tai, két qua
chi phan nao gdp phan cai thién hiéu qua Chu01 phéan
phdi nhung chua hoan toan 1a giai phap t6i wu cho
thuc trang phan phdi hién tai cua chudi. Bé dat hiéu
qua t8i uvu hon, mé hinh can dugc xay dung toan bo
gan 50 diém cira hang tai TPCT, ciing nhu két hop
nhiéu loai san pham. Sau khi giai mé hinh, két qua
can dugc so sanh v6i tinh hinh phan phéi thuc té dé
kiém chung hiéu qua cua mé hinh.
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