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Tom tit

Vit liéu goc geopolyme durge quan tam nghién civu, phat trién va sir dung trong xdy dung
ngdy cang réng rdi. Piéu nay la do vit liéu geopolyme cé nhiéu wu diém nhw: nguyén liéu ché
tao chu yéu ti cac ngu&n chat thai, cac tinh chat ky thudt vuot troi so voi vat liéu bé tong xi
mdng truyén thong, va déc biét la tiém nang giam phat thdi gdy 6 nhiém méi truong. i kém voi
nhitng iing dung hiéu quad ciia vét liéu geopolyme la nhitng tién b trong g dung cong nghé
thi cong tién tién. Cong nghé in 3D da dwoc thir nghiém trong thi céng vdt liéu goc geopolyme
trong thoi gian gan ddy hira hen mang lai nhiéu hiéu qua thiét thuce vé tién @ va chdt heong thi
cong. Viéc tmg dung cong nghé in 3D dé thi cong vit liéu geopolyme ddp vmg dong thoi viée
s dung vat lieu moi va cong nghé hién dai, phut hop voi yéu cau cua cuéc Cach mang cong
nghiép lan thit 4.
Tir khéa: Geopolyme, in 3D, xdy dung bén viing.
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Abstract
Geopolymer-based materials are interested in research, development and application in
construction more and more widely in recent years. This is because geopolymer materials
obtain a number of advantages such as raw materials for manufacturing mainly from waste
sources, superior technical performances compared to traditional cement concrete materials,
and especially potential reduced emissions causing environmental pollution. Accompanying
the effective applications of geopolymer materials are advances in the use of advanced
construction technology. 3D printing technology that has been tested in the construction of
geopolymer-based materials in recent years promises to bring many practical effects in
terms of construction progress and quality. The application of 3D printing technology to the
construction of geopolymer materials meets simultaneously the use of novel materials and
modern technology, in line with the requirements of the 4th industrial revolution.
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1. Pit van dé

Xa hoi loai nguoi dugce cho la phat
trién theo mé hinh xoay trén b¢, vong lap
sau ké thira vong lap trudce nhung O cap
do tién tién hon. Moi giai doan tién hoa
cua loai nguoi dugce dac trung boi mot
nén van minh va gan lién voi nhiing thanh
tuu vé vat liéu xay dung. Hon 4000 nam
trudce, Kim ty thap Ai Cap duoc xay dung
va bén vimg dén ngay nay 1a mot bi an
vé vat liéu, kién trac va cong ngh¢ xay
dung cén tiép tuc dugc nghién ciru va giai
dap. Gan 2000 nam trudc, xi ming La
M3, tuy don gian chi 1a hon hop cia
tro, voi va mdt vai nguyén li¢u tu nhién
don gian, nhung lai la chét két dinh gan
nhu vinh ctru ¢é dung nén Pau truong
Colosseum. Khoa hoc ky thuat hién
dai, mot mat, nghién ctru va phat minh ra
nhitng san phim méi; mat khac, giai ma
nhing thanh tyu cta cha ong dé tiép tuc
phat trién va ting dung cho hién tai ciing
nhu twong lai. Geopolyme ¢6 thé duoc coi
12 mot vat lidu cua su ké thira va phat trién
khi vat liéu nay dugc nghién ctlru trén co
s mo phong lai co ché cua nhing vat lidu
¢ xua [1].
Ximang Poécling, loai chat két dinh duoc
phat minh nam 1821, dugc san XUt tlr cac
nguyén lidu 1a tai nguyén c6 gid tri nhu
da voi, dat sét, quing sat, quéang nhom va
thong qua qua trinh nung, nghién tiéu ton
nhiéu ning luong ciing nhu thai ra luong
16n khi gay hiéu mg nha kinh. Tudi tho
cua xi mang Podclang thuong hiru han,
chi khoang 100 nam. Khac vdi xi mang
Podcling, chét két dinh geopolyme m&i chi
duoc phat trién manh tir nhitng nam 1980
sau sang ché ctia Gido sunguoi Phap Joseph
Davidovits, lai sit dung chu yéu céc chit
thai tr cong nghi¢p, ndng nghi¢p va dugc
du bao c6 tudi tho lau dai [2]. Tuy nhién,
Glukhovsky Viktor Dmitrievich, Lién
X6 moi la nguoi dau tién khao sat loat
chat két dinh duoc sir dung trong xay
dung cong truong ¢ thoi ky La Ma va
Ai Cap c6 dai. Ong cho rang cac cong

trinh nay dugc tao nén bdi hop chat
hydro canxi aluminat (aluminosilicate
calcium hydrates), gibng nhu mot loai
xi mang Podclang va cling c6 cac pha
két tinh analcite (crystalline phases
of analcite), mot loai da tu nhién. Diéu
nay giai thich tinh bén vimng cua nhiing
loai chat két dinh nay. Trén co sé khao sat
nay, Glukhovsky da phat trién mot loai
chét két dinh m&i goi 1a xi mang dét (Soil
cement) [3]. Geopolyme duoc tao thanh
tir hai thanh phan chinh 13 nguyén liéu
chtta cac khoang chat aluminat, silicat,
canxit va chat kiém hoat hoa. Cac nguyén
lidu tir ty nhién hodc cac chét thai tir cong
nghié€p, nong nghi¢p, khai khoang v.v. c6
thé sir dung do c6 thanh phan khoang vat
chu yéu 13 aluminat, silicat va canxit. Dén
nay, cac nguyén li€éu nhu muéi silic, tro
bay, xi 10 cao nghién min, tro triu, bun
do da duogc st dung dé ché tao chat két
dinh geopolyme [1]. Cac loai kiém hoat
hoéa nhu cac hydroxit cia Natri hay Kali,
cac mubi goc silicat, cacbonat, sunphat
hay phosphat cua cac kim loai kiém. Khi
két hop hop 1y vé loai va ty 1& thanh
phan cac chit néu trén v6i nhau theo
nhitng cong ngh¢ phu hop, nhu cong
nghé geopolyme hai thanh phan hay
cong nghé geopolyme maot thanh phan,
s& thu duogc cac san pham geopolyme.
Geopolyme la mot loai polyme vd co
dang gém duogc ché tao ¢ nhiét do dudi
100°C. Geopolyme bao gdm cac mach,
cac mang ludi cua cac phan tir khoang vat
dugc lién két v6i nhau bang lién két cong
hoa tri. Vi vdy, nghién ctru vé chat két
dinh va bé tong geopolyme 1a mdt dinh
huéng phu hop, gop phan phat trién xay
dung bén vimg [1].

Di kém véi nghién ctru phat trién vat
lidu moi 12 nghién ciru phat trién cong
ngh¢ thi cong hién dai. Cong nghé in 3D
trong xay dung da duoc trng dung voi bé
tong xi mang truyén thong. Viéc nghién
ctru ung dung in 3D cho vat li¢u geopolyme
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gop phan ddy nhanh tién trinh tng dung
cudc Cach mang cong nghiép lan thir 4.
2. Cic thé hé vat liéu xay dung geopolyme

Tuong ty nhu vat li€u xdy dung su
dung chét két dinh xi mang podclang truyén
thong, vat liu geopolyme sir dung trong
xdy dung ciing bao gdom chat két dinh, vira
va bé tong geopolyme. Can ctr thanh phan
vat li¢u su dung va co ché rin chéc di kém
voi cong nghé ché tao, tién trinh nghién
ctru, phat trién va hoan thién vat liéu xay
dung geopolyme c6 thé chia 1am 3 giai
doan, tuong ung véi 3 thé hé, gom:

Thé hé thir nhat dugc nghién ciru phat
trién dya trén thanh phﬁn vat liéu bao gém
chat két dinh geopolyme két hop véi cac
loai cbt liéu khong hoat dong hoa hoc voi
thanh phan chat két dinh. Trong d6, chat
két dinh geopolyme dugc ché tao tir tro
bay hodc cic thanh phan giau silica va
dung dich chat hoat hoa tir NaOH va thay
tinh 16ng. Thé hé vat liéu geopolyme loai
nay can duoc dudng hd nhiét ¢ dai nhiét
tir trén nhiét d6 phong dén dudi 100°C dé
thiic day toc do cac phan ing polyme hoa
xay ra nhanh, gitip san pham phat trién va
som dat dugc cuong do mong mudn.

Thé hé thir hai c6 thanh phan chat két

dinh tuong tu nhu thé hé thir nhat, nhung
cdt liéu s dung loai hoat tinh hoa véi
chat két dinh, nhu ¢t liéu tir xi 10 cao. Do
thanh phan cbt liéu c6 phan Gng polyme
hoéa véi chinh chat két dinh nén toc do
polyme cuia ca hon hop ting nhanh ngay
& diéu kién thudng. Vi vay, thé hé vat liéu
geopolyme tht hai dat dugc cuong do
som ma khong can dén dudng ho nhiét.
Trudng hop thay thé mot phan tro bay
bang xi 10 cao nghién min trong thanh
phan chat két dinh ciing s& cho kha ning
phat trién cuong d rat tot ngay trong diéu
kién thuong.

Thé hé thir ba c6 sy thay doi cin ban
vé loai chat hoat hoa khi thay thé hdn hop
dung dich NaOH va thuy tinh 1ong bang chét
hoat hoa dang bot Sodium Metasilicate. Thé
hé nay cho phép ap dung hoan toan cong
nghé ché tao va thi cong vat liéu xay dung
gbc geopolyme khi tir cong nghé ché tao
va thi cong vat liéu xdy dung gbc xi ming
pooclang truyén thong. Thé hé thir ba ciing
khong can dudng ho nhiét d6 cao ma van
dat duoc chét luong yéu cau & tudi sém.

Bang 1. Cac dang cdu tric phén tir va ing dung ctia geopolyme [1]
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Céc thé hé vat liéu goc geopolyme voi
cAu tric va chit luong khac nhau di duoc
ung dung trong nhiéu linh vuc, dic biét bé
tong geopolyme la trong xay dung (Bang
1). Piéu nay 1a do kha niang chiu nén cta
bé tong geopolyme co thé dat tir 30 MPa
dén trén 60 MPa, tudi tho va do bén cao
trong cac moi truong xam thyc manh nhu
nude bién, hoa chit, cong nghé ché tao va
thi cong khong yéu cau dac biét [1].
3. Bé tong geopolyme va cong nghé in 3D

bong luc chinh cta viéc phat trién
cong nghé in 3D trong xdy dung la dé
tang nang suat xdy dung, giam chat thai
xdy dyng va da dang hinh dang két cau
cac hang muc xay dyng. Cac nghién ctu
cho rang viéc st dung cong nghé in 3D
trong xay dung c6 thé gitp giam 30-60%
chat thai ché tao, giam 50-80% chi phi lao
dong va giam 50-70% thoi gian thi cong
[4]. Vi vay, cong nghé in 3D st dung vat
liéu bé tong trong xay dung da dugc quan
tam nghién ctru va phat trién trén toan thé
gidi trong nhitng nim gan day.

Mot trong nhirng wu diém cta bé tong
geopolyme 14 ¢6 thé dat duoc moi chi sb
ky thuat can thiét ma khong can st dung
chat phu gia, chi thay dbi loai nguyén liéu,
thanh phan va cap phdi cua chit két dinh
geopolyme. San xuit bé téng geopolyme
c6 hai giai doan, g6m ché tao chét két
dinh geopolyme va b sung cdt liéu. Dya
trén nguyén tic nay, cac cong thic phdi
trén trén co s& chat két dinh geopolyme
ap dung cho cong nghé¢ in 3D da duogc
nghién ctru va phat trién.

Céac yéu cau ddi voi bé tong in 3D
khac voi cac yéu cau dbi voi bé tong
thong thuong. Bé tong khong thé ché tao
bang cach sir dung cac phuong phap tiéu
chuan va thiét bi théng thudng. Trude hét,
moi 16 bé tong dé in 3D phai c6 d6 chinh
X4c cao ve cac thong sb ky thuat. Bac biét,
khong thé ap dung hé sb bién thién nhu
trong san xuat bé tong thuong. Vi vy, can
sir dung céc thiét bi dinh luong chinh xac
hon dé tranh viéc dinh luong thanh phén

khong dung va dé kiém soat cac tinh chat
cua tung nguyén li¢u, tir chat két dinh dén
cat. Bén nay, viéc su dung cdt liéu tho bi
han ché do kich ¢& cta dau in 3D hién
hanh. Trong cong nghé in 3D, hon hop bé
tong dugc dua vao thanh ting 16p, khong
can stir dung van khuén, thoi gian dong két
tuong ddi ngin (30-50 phut), khong chay
loang khi duoc phun ra tir ddu in va dat
cuong do rat nhanh (thuong dudi 60 phut)
dé 16p in tiép theo khong 1am hu hong 16p
duoc in trude do.

Mot yéu t6 quan trong nita dé 6n dinh
va dat duoc cac chi s6 cao 1a can lua chon
dung céac cdt liéu voi kich ¢& hat hop 1y.
Khi stir dung cat véi cac cd hat khac nhau
dé co cap phdi toi uru s& cho hdn hop vita c6
cAu tric dic hon, do do, co dugce san phém
in ¢6 chét luong t6t hon. Véi loai bé tong
geopolyme su dung cat cung cd hat duong
kinh tir 0.63-1.25 mm cho cuong d¢ nén &
28 ngay tudi 1a 34 MPa, va & 60 ngay tudi,
dat 58 MPa. Khi sir dung cap phdi cat i
uu, cuong do nén cua bé tong geopolyme
ding cho in 3D c6 thé dat 46.3 MPa ¢ 28
ngdy tudi va 91 MPa & 60 ngay tudi.

Céc tinh chat k¥ thuat vé tinh Iuu dong
cua vita bé tong, vi du, do chay xoe, 1a yéu
cau quan trong. P chay xoe hi¢n dugc thi
nghiém theo tiéu chuin ASTM C 1437-1401
va yéu cau khoang 200 mm dbi vi cat mot
co hat (0.63-1.25 mm) va khoang 160 mm
d6i v6i cat cip phdi chit. Nhu vy, bang
cach lua chon dung ddn chat don tro, co
thé giam dang keé liéu luong chét két dinh
geopolyme ma van thu duoc nhitng chi sb
tuong tu vé cuong do va do luu dong cua
vira, gitp gidm gia thanh bé tong. Viéc su
dung bé tong geopolyme va thiét bi tron tir
dong phu hop s& gitip dat dugc cac chi sb
cao veé tinh 6n dinh.

CAp phdi trén co so chat két dinh
geopolyme dung trong cong nghé in 3D
ré hon khoang 30% so voi cap phdi co
céc tinh chit twong ty trén co sO xi ming
poocling. Lién bang Nga dang 1én ké
hoach “in” cac nha sinh thai, than thién

S6 07 - Thang 3.2023 - Tap chi KH&CN Truong Pai hoc Hoa Binh 99



KHOA HQC VA CONG NGHE

moi truong co st dung bé tong geopolyme. Khac voi bé tong xi mang podclang,

” =z bé tong geopolyme tiép tuc phat trién
cuong do theo thoi gian. Cac thi nghi¢m
vé bé tong geopolyme st dung cong nghé
in 3D dugc thyc hién tai cac phong thi
nghiém qudc gia “Geoconcrete” (Nga)
va tai phong thi nghiém trung tam Dubai
(UAE) cho thay cudng d6 trong 3 ngiy
tudi dat 21.8 MPa, & 28 ngay tudi, dat 63
MPa va dén 60 ngay tudi, dat 91 MPa.
Cac loai cbt soi phan tan cling duoc
nghién ctru thir nghiém trong hon hop
geopolyme dé tiép tuc nang cao chat
lugng san pham in 3D.

Véi nhiing uwu diém cua vat liéu
geopolyme khi st dung trong cong nghé
in 3D, Tap doan Renca, Lién Bang Nga
[5] d& d4u tu nghién ciru va hop tac voi
chinh quyén thanh phd Dubai dat muc
tiéu dén nam 2030, co 25% cac toa nha
dugc xay dung bang cong nghé in 3D tir
bé tong geopolyme va st dung hoan toan
cac nguyén vat li¢u dia phuong (Hinh 2).

Hinh 1. Cong ngh¢ in 3D str dung bé tong
hat min geopolyme

Bang 2. Thanh phan vat liéu mot s6 loai chét két dinh geopolyme cho in 3D

Loai hén hop
Vit liéu (gram)
SO S10 S20 S30 S40 S50
Tro bay 1000 000 800 700 600 500
Xi 16 cao nghién min 0 100 200 300 400 500
NaOH (4M) 175 175 175 175 175 175
Na2Si03 175 175 175 175 175 175

' GEOCEMENT
# geopolymer cement
" component A

&

Hinh 2. Nghién ctru va phat trién vé vat liéu va quy trinh cong nghé in 3D
st dung bé tong geopolyme [4]
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4. Két luan va kién nghi

Trén co s& phén tich téng quan qua
trinh phat trién vat liéu xay dung gdc
geopolyme va tién bo trong cong nghé in
3D, cac két luan va kién nghi sau duogc
dé xuat:

Vit liéu xay dung gdc geopolyme mai
dugc nghién ctru phat trién trén thé gidi
trong 4 thap nién gan day, va phat trién
& Viét Nam gan 30 nim qua. Pay 1a vat
lidu xay dung moi c¢6 nhiéu vu diém nhu
vé chit luong cao, tudi tho dai, gia thanh

Tai liéu tham khao

ha, chu yéu su dung céc chét thai va than
thi€n moi truong.

Coéng nghé¢ in 3D su dung vat liéu
geopolyme trong xay dung dap tng cac
yéu cau ky thuat twong ty nhu khi su
dung bé tong xi mang truyén thong.

Viée dau tu va hop tic nghién ctu
v6i cac hing qubc té vé cong nghé in 3D
trong xdy dung la can thiét dé sém tng
dung cong nghé in 3D su dung vat li¢u
geopolyme ¢ Viét Nam.
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Tom tat

Pinh tuyén la van dé chinh trong mang Di déng tity bién (DPTB). Do dic tinh di dong ciia
cdc mit trong mang DDTB, viéc thiét ké cdc giao thirc dinh tuyén hiéu qua nham giam tré, dam
bdo chat lwong dich vu ciing nhw tiét kiém nang lwong la mot van d@é thach thire déi véi cac
nha nghién cieu. Trong bai bdo nay, ching t6i dé xudt mét thudt todn dinh tuyén tiét kiém ning
liwong, diea trén ky thudt mé rong vong tim kiém dé giam toi da viéc phat chuyén tiép cdc goi tin
quang bd tim dwong khéng can thiét. Két qua thire nghiém cho thdy, nang lwong toan hé thong
diegre tiét kiém dang ké so voi cac giao thire truyén thong trong cdc mang cé kich thude Ién.
Tir khoa: DDTB, Routing Protocol, AODV.

AERS - An Energy - Efficient Routing Algorithm for Ad-hoc Mobile Networks
M.A. Dao Manh Linh, M.A. Vi Hoai Nam, Dr. Vu Khanh Quy
Hung Yen University of Technology and Education
Corresponding author: daomanhlinh@utehy.edu.vn
Abstract
Routing is the key issue that coins mobile ad-hoc network. Researchers are challenged by the
free-to-move characteristics of the nodes in the mobile ad-hoc network with the aim to design
the routing protocols that help minimize route acquisition delay, ensure service quality and save
energy consumption. This paper proposes an energy efficient routing algorithm on the base of
expanding ring search to minimize forwarding unnecessary route-tracking marketing data for
other nodes. Findings revealed from experimental studies the remarkable saving amount of
energy by compared with those consumed by traditional protocol in large-sized network.
Keywords: Ad-hoc network, routing Protocol, AODV.
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1. Giéi thiéu

Mang DPTB 13 mét tip hop cac thiét
bi di dong c6 kha ning tu thiét lap cac
thong s6 dé két ndi, trao ddi dir liéu mot
cach hiéu qua ma khéng dua vao cac tram
co sO. Méc du bi gidi han trong kha nang
va nang luc, cac mang DPDTB da ching
minh dugc vu diém vuot troi trong viéc

truyén thong tin lién lac véi co sé ha ting
linh hoat, chiing htra hen mot dong goép
quan trong vao sy phat trién tuong lai cua
Internet nhu trinh bay trong Hinh 1 [1].

102 Tap chi KH&CN Trudng Pai hoc Hoa Binh - $6 07 - Thang 3.2023

Thiétbi di dong .

/g\ Mang DETB \ , g

I NIt bl I dong

Hinh 1. M5 hinh kién trac mang Di dong tiy bién (DDTB)

Pinh tuyén 1a vin dé chinh trong
mang DPTB, do kién trac mang co6 tinh
dong manh va phan tan. Trong nhiing
niam qua, da c6 nhiéu nghién ctru vé van
dé nay [2-6], tuy nhién, cac nghién ctru
dé xuat thuong chi ap dung cho mot hé
théng hodc kién tric cu thé, do vay, thiét
ké cac giao thirc dinh tuyén dé nang cao
hiéu ning ludn 1a van dé cap thiét.

Trong mang DDPTB, céc giao thic
dinh tuyén c6 thé dugc phan 16p theo
phuong thirc dinh tuyén hodc theo kién
truc mang. Dya theo kién tric mang, cac
giao thitc dugc phan thanh dinh tuyén
phang, dinh tuyén phan cap va dinh tuyén
dua vao vi tri dia ly. Dya theo phuong
thire, cac giao thttc dugc phan thanh dinh
tuyén cha dong va dinh tuyén theo yéu
cau. Nghién ctru [7] cho thdy, trong mang
DDTB, cic giao thire dinh tuyén theo yéu
cau tiét kiém nang luong va phu hop véi
moi truong mang hon cac giao thirc dinh
tuyén chu dong. Hai giao thtrc dinh tuyén
theo yéu cau tiéu biéu la AODV va DSR
dugc IETF d¢ xuét ap dung cho mang
DDTB. Pé tim dudng di tir nat ngudn dén
nut dich trong mang DDTB, céc giao thuc
dinh tuyén theo yéu cau sir dung k¥ thuat

mo rong vong tim kiém ERS (Expanding
Ring Search) [8; 9], trong d6, nut ngudn
phat goi tin quang b4 RREQ dén cac vong
tim kiém ngay cang 16n hon néu chua tim
dugc duong di dén nat dich. Qua trinh
nay co thé gay tiéu hao nhiéu ning luong
ctia hé thdng.

Trong nghién ciru nay, ching t6i dé
xuat mot k¥ thuat diéu khién phat goi tin
quang ba RREQ, cai tién tir ki thuat ERS
nham muc dich tiét kiém nang lugng toan
hé théng.

Cau triic bai céo dugc bé tri nhu sau,
trong phan 2, chiing t6i trinh bay k¥ thuat
mo rong vong tim kiém, phan 3, mo ta
thuat toan dé xuét, phén 4, ching t6i thuc
hién phén tich hi¢éu qua ning luong cua
thuat toan dé xuat va phan 5 1a két luan.
2. Phan tich ky thuit mé rfng vong
tim kiém

bé ngan chan viéc khong can thiét
gui quang ba goi tin RREQ ra toan mang
trong qué trinh tim duong, cac giao thuc
dinh tuyén theo yéu cau trong mang
DDTB nhu AODV hay DSR st dung k¥
thuat mé rong vong tim kiém ERS. Trong
phan nay, ching t6i di sdu phan tich k§
thuat ERS.
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Tai tién trinh xac dinh tuyén dudng
tir ngudn dén dich, nut ngudn phat quang
ba goi tin RREQ dén céac nut trung g1an
nut trung gian c6 nhiém vu chuyén tlep
g6i tin dén cac nut 1an can khac cho dén
khi tim dwoc mét tuyén dudng dén nat
dich. Dé han ché viéc glri quang ba goi tin
tim duong RREQ ra toan mang mot cach
khong can thiét, cac giao thic dinh tuyén
theo yéu cau str dung k¥ thuat ERS. Hinh
2 thé hién tién trinh tim kiém tuyén dudng
thong qua k¥ thuat ERS.

Nit nguén §  Véng 0 Véng 1 Nat dich D

Quang | ;

’ T e Vong tim
/ ~~_kiém thiv hai

Nt trung £
gian H=2 ~ | Nat trung
/!

\  gianH=1 / /. i

. . \0

g\ Vongtlm \ ;
.+ / |k|emthunhat y

(b)

Hinh 2. Ky thuit mé rong vong tim kiém
ERS dya trén TTL (a) (b)

Trong Hinh 2, ntit ngudn S sir dung ky
thuat ERS truyén quang ba goi tin RREQ
dé tim tuyén duong dén nut dich D. Tai
vong tim kiém dau tién, S ¢6 5 nut 1an can

v6i s6 chang 1a 1, goi RREQ dugc giri dén
5 nat nay, sau mot khoang thoi gian RTT,
do S khong nhan duoc thong tin vé tuyén
duong, S thuc hién gui quang ba lai goi
tin RREQ véi s6 ching tang 1én 1 don vi.
Lic nay, cac nut trong vong 1 nhan dugc
g6i tin RREQ sé tiép tuc glri quang ba
dén vong tim kiém thtr 2. Tai vong tim
kiém th 2, N 1a nit c¢6 thong tin vé tuyén
duong dén nut dich. Do d6, N gui dinh
danh g6i tin RREP vé niit ngudn S. Tién
trinh truyén dit lidu giita nut ngudn S va
nut dich D bét dau dugc thiét lap.

Trong ky thuat nay, nat ngudn khoi
tao gia tri thoi gian bat dau (TTL) va thoi
gian hét han nhan goi tin RREP (RTT)
trong phan mao dau cua goi tin RREQ.
Néu qué thoi han RTT ma khong c6 tuyén
duong nao duoc tim thay, nat ngudn sé
giri quang bé lai goi tin RREQ dén vong
tron tim kiém 16n hon bang cach ting gia
tri TTL. Tién trinh ting TTL duoc lap lai
cho dén khi TTL vuon t6i mot ngudng
nhit dinh tic RREQ dugc quang ba ra
toan bd mang.

Thia tuc kham pha tuyén duong s&
duoc 1ap lai cho dén khi g6i RREQ dugc
giri dén toan bo cac niit trong mang hodc
cho dén khi nit ngudn nhan duoc tuyén
duong can tim. Viéc thuc hién tién trinh
tim kiém bang cach thay d6i théng s6 TTL
dé mo rong vong tron tim kiém bat dau tir
nat nguodn co thé gay ra trinh trang qua tai
va tiéu thu nhiéu tai nguyén hé théng, dac
biét trong cac mang co kich thudc 16n.

3. M ta lwge dd dé xuét

Nham cai thién muc tiéu thu nang
luong bang cach cai tién co ché giri gbi tin
quang ba RREQ tu ERS. Thay vi st dung
s6 tun tu TTL, lugc dd cua chung toi
(duoc dat tén 1a AERS) sir dung mét goi
tin diéu khién két thuc tién trinh (END) va
mot gia tri sb chang H.

Tién trinh kham pha tuyén duong cta
AERS tuong tuy nhu ERS, mét diém khac,
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v6i mdi vong tim kiém tiép theo, AERS
khong thuc hién thu tuc gui lai cac goéi tin
quang ba tir nt ngudn S ma tién trinh gui
quang ba RREQ duoc khoi tao tai cac nit
trung gian. Mdi nit trung gian s& dong
vai trd nhu mot nut nguén S va thuc hién
cong viéc quang ba dén vong tim kiém
tiép theo.

, Vongtim
NGt trung kiém thir hai

gian H=2 \ Mat trung

y gant=t
, _ @ NGt N
@

o U ®

e .

\ _Vbng tim . \
.‘ y '}kiém thik nhat

Natnguén S Vong 0 Vong 1 Nat dich D
w9 @
ba1 ! : :
Quang : . :
ba2 ! @ naeN

H=1 H=2

(b)

Hinh 3. K¥ thuat mo rong vong tim kiém

dé xuat (AERS) (a) (b)

Trong Hinh 3, nit ngudn quang ba
mot g6i tin RREQ bao gém théng tin vé
s6 chang H, co gia tri khoi tao bang 1. Cac
nat lan can nam trong vong dau tién s&
nhan dugc goi tin RREQ véi H=1 va vong
tim kiém dau tién duogc thiét lap. Néu
khong c6 tuyén duong nao dugce tim thy,
sau mot khoang thoi gian cho T, cac nuat
trén vong 1 tiép tuc thuc hién viéc quang
ba g6i RREQ véi chi s6 ching H ting 1én
(H=2), vong tim kiém tiép tuc dugc mo
rong nhu k¥ thuat ERS. Thoi gian cho T
duoc xac dinh nhu sau:

T=2 x Hoptime (D)

Trong d6, Hoptime: 1a khoang thoi
gian goi tin dugc guri trong mot chang.

Vong tim thir 2 duoc thiét lap sau
khi khong c6 tuyén duong nao tra vé sau
khoang thoi gian T. Nut N, thudc vong
tim kiém ther 2, c6 tuyén dudng dén nut
dich. Do vay, nat N gui dinh danh goi tin
RREP vé nut nguon

Khi ngudn S nhan duoc goi tin RREP
thong bao mét tuyén duong di duoc tim
thay, vi vay, tién trinh quang ba RREQ phai
dugc dung lai. S thuc hién phat quang ba
g6i tin END theo k¥ thuat ERS dya trén
TTL dén tt ca cac nat cung ching véi goi
tin tra vé goi RREP dau tién.

Trong AERS, dé giéi han viéc phat
quang ba goi tin RREQ trong truong hop
khong c6 tuyén dudng nao dugc tim thiy,
nat ngudn chén thém maot thong tin hanh
trinh 16n nhat (H_,) vao trong phan mao
dau goi tin RREQ. "Khi mot nut trung gian
nhan duogc goi tin RREQ, nat nay thuc
hignsosanhgiatriHvaH_ , néu H>H_ ,
g061 tin RREQ ngay 1ap tire bi loai bo.

4. Panh gia hiéu qua tiét kiém ning lwong
4.1. Phén tich higu qud tiét kiém néing lwong

Dbi v6i ky thuat AERS, ning lugng
tiéu thu trong sudt qua trinh kham pha
tuyén duong co thé duoc xem 1 tong
nang luong ti€u thu cia ba trang thai:

(1) Tim kiém nat c6 thong tin vé
tuyén duong, ky hiéu la AERSE neryl>

2). Gul dinh danh goi tin RREP vé
nut nguon, ky hi¢u la AERSEmyz, )

(3). Gui goi tin yéu cau ket thuc
tién trinh tim duong END, ky hiéu la
AERS, .

Vi ky thuat ERS, nang lugng tiéu
thu trong sudt qua trinh kham pha tuyén
duong c6 thé duoc xem 13 tong ning
luong ti€u thu cua hai trang thai:

(). Tim kiém nat c6 thong tin vé
tuyén dudng, ky hiéu 1a ERSEne 5

(2). Gul dinh danh goi tin RREP vé
nat ngudn, ky hiéu la ERS_

Ky hi¢u:

H la sd chang tir nut ngudn dén nit dich;

ery2”
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n. la sb nat tai vong tim kiém tha i (i=1,
2 . H-1).

Gla thiét, phan ning lugng tiéu thu
trén moi nut khi giri géi tin quang ba hoic
dinh danh nhu RREQ, RREP va END tiéu
thu mdt mirc nang luong nhu nhau, goi la
1 don vi nang lugng, ky hiéu la 1 BV. Ro
rang, tién trinh tra goi tin RREP dén nut
ngudn 14 nhu nhau trong ca hai ky thuat,
do do, muc tiéu thu ndng lugng trong
trang thai (2) ddi véi ca hai k§ thuat 1a

nhu nhau va dugc tinh theo cong thirc sau:
ERSEnenQ_AERSEneVyZ_nrxHr 2) )
Trong do, n_la s6 nut c6 chira tuyén
duong dén nut ngudn tai vong tim kiém
thu r.
Tai trang thai (1), muc ti€u thu nang
luong dugc tinh nhu bang sau:

ERS AERS
Vong Nang lugng tiéu thu Vong Nang lugng tiéu thu
0 1 0 1
1 1+n, 1 n,
2 1+n +n, 2 n,
H-1 I+n+n,+..+n, H-1 n,.
R rang, chiing ta c6 thé thiét 1ap cong i
, , , . ERSgnery = Hy + 213 1y + N xH; 6
thirc toan hoc cho mirc tiéu thy trong trang " ©
thai 1 cua hai ky thuét trén nhu sau: AERSgnary = 2x(1+ 52 mi) + nyxty (7)
Etiétkiem = Hr — 2 + EHr ((Z =1 ni) - 2ny) 8)

ERSgnerys = Hy + E”f‘izj; o (3)
BERSEneryl 1+ Z i (4)

Trong do, n, 1a sd nat c6 chira tuy,én
duong dén nut dich tai vong tim kiém
thtr j.

Tai trang thai 3, cua ky thuat AERS,
nat ngudn s& quang ba goi tin END dén
toan by mang voi diéu kién s chang nho
hon H_r theo phuong thuc ERS dua trén
TTL, do vay, cong thuc tiéu thy nang
luong dugc xac dinh nhu sau:

AERSprorys = 1+ Y00, (5)

Theo do, nang luong ti€u thu trong
sudt qua trinh kham pha tuyén duong ciia
mdi ky thuat dugc xéc dinh theo cong
thirc sau:

Cong thuec (8) dai di¢n cho muc nang
luong tiét kiém trong tién trinh thuc hién
tim kiém mot con duong khi sir dung k¥
thuat AERS.

R4 rang, cong thuc ®) cho thdy, mot
mang DPTB véi s6 nat va sb chang thap
s& khong c6 hiéu qua trong viée tiét kiém
nang luong (E . ,...<0) dong nghia véi
viéc nén su dung k¥ thuat ERS, nguoc
lai, khi s chang va s6 nit mang tang cao
(Eié gan0) thi k¥ thuat AERS cho hiéu
qua tiet kiém nang lugng mot cach ro rét.
4.2. Kich ban mé phong

Pé thay rd mdi quan hé gita mirc
ning luong tiét kiém dugc; sé nit trén
mdi vong (mat do nut) va sé ching (kich
thudc ctia mang), chung t6i st dung phan
mém MATLAB phién ban 8.5 dé biéu
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dién m6 phong cong thire (8) trén do thi 3D.
Trong do: truc X thé hién sb nut;
truc Y thé hién sb chang;
tryc Z thé hién murc nang lugng
tiét kiém duoc.

Cong thuc (8) cho thy, voi mot mang
nho c6 sd nit it s& cho ET im0, dé lam
13 didu nay, chung t61 v€ mdt mat cit E=0
(mau vang nhat) dé loai bo cac dlem co
E <0. Két qua mé phong duoc thé

Tiét kiém

hién trong Hinh 4.

©
Hr(s6 chéng) 5

Hinh 4. Méi quan hé gitra mat do
va kich thudc mang voi mic nang luong
tiét kiém khi sir dung k¥ thuat AERS

Két qua mo phong trong Hinh 4 cho
thay, cac mang DDTB c6 sb chang H>7
va S6 nut mang >100 s& cho két qua;

i siem >0, dong thoi ET sokiem tANE Nthanh
khi s0 chang va so nit clia mang ting.

Tai liéu tham khao

RO rang, E .. cua hé théng ti 1€
thuan véi kich thudc va mat dé cia mang.
Hi¢u qua nang lugng tang nhanh khi
mang co kich thudc 16m va mat d§ phan
b day dic.

5. Két luan

Trong bai bao nay, chung t6i dé xuat
mot ky thuat cai tién co ché phat goi
tin quang ba RREQ trong tién trinh tim
dudng di tir nit ngudn dén nat dich coa
mang DDTB. Co ché dé xuit cua chung
to6i dac biét ¢6 hi¢u qua trong cac mang co
kich thudc 16n va mat do nat day dic. Dé
lam 1o hi¢u qua cua viéc tiét kiém nang
luong, ching t6i thuc hién mot mod phong
trén MATLAB. Két qua mé phong cho
thay, hiéu qua tiét kiém nang lugng boi ki
thuat dé xuét ciia chung toi phu hop véi
cac mang DDTB ¢6 kich thuéc (s6 ching
H>7va s6 nit mang >100)

Tuy nhién, van dé danh gia hiéu ning
vé thoi gian tré, thong lugng va ti 1¢ phan
phdi goi tin khi dinh tuyén dya trén ky
thuat dé xudt chua dugc ching toi xem
x€t trong nghién ctru nay. Trong thoi gian
tiép theo, chung toi s& tap trung vao viéc
dé xuat cac giao thire dinh tuyén cai thién
hiéu ning cho mang DDTB thé hé méi.
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Tom tat

Thuee tai van dé vé méi trieong dnh hwong t6i cudce song con ngueoi va thay doi nhu cdu
tiéu diing tao nén xu hwéng song tich cuc, quay tré vé véi tw nhién dé cé6 mét cude song khoé
manh va bén ving. Viét Nam ciing khéng dirng ngodi van nan é nhiém méi trwong va nhu cau
st dung nhitng san pham than thién véi moi truong ciing bdt dau phdt trién, tuy mudn hon so
VOi cdc nwede trén thé gidi. Cdc nha thiét ké di tién phong véi nhitng né lec om lao ciing niém
tin san pham sinh thdi sé khoi sdc, ciing nhi thiét ké bén viing sé la hwéng di tdt yéu cho tuwong
lai, cung voi sw d(fng hanh va hé tro ciia cdc té chire xa hoi trong va ngoai nwoc, ddc biét la
mong muén ngdy cang gia tang cia nguoi tiéu ding sé thiic day nhanh sw phat trién ciia cac
san pham thiét ké bén viing, dong thoi, sé gép phan khéng nhé cdi thién méi truong song, mang
lai sirc khoe cho ca cong dong.
Tir khéa: Phat trién bén vitng, 6 nhiém méi truong, thiét ké bén viing.

The Current Sustainable Design Trends in Vietnam
M.A. Phung Hoa Mien
University of Industrial Fine Arts

Corresponding author: mienhoa@gmail.com

Abstract

The reality of environmental problems affects human life and changes in consumer needs
create a trend of positive living, returning to nature to have a healthy and sustainable life. Vietnam
is no exception to the problem of environmental pollution and the demand for environmentally
friendly products has also started to develop, although later than other countries in the world.
Pioneering designers with great efforts and belief that ecological products will flourish as well
as sustainable design will be the inevitable direction for the future, with the companion and
support of organizations social organizations at home and abroad, especially the increasing
desire of consumers, will accelerate the development of sustainable design products, and
will contribute significantly to improving the living environment, bring health to the whole
community.
Keywords: Sustainable development, environmental pollution, sustainable design.

1. Pit van dé Vay phat trién bén viing 1a gi? Tai sao
Hién nay, chiing ta thuong dugc nghe 16 tr¢ thanh nhu cau cap thiét hi¢n nay?
thay cum tur “phat trién bén viing” xuat Phat trién bén viing dugc dinh nghia

hién kha nhi€u trong nhu cau tiéu dung la “mot sy phat trien vé moi mat trong xa
phuc vu cudc song hang ngay. hoi hién dai ma van dam bao su tip tuc
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phat trién trong twong lai xa”

Thuat ngir ndy tro nén pho bién, xuat
hién khé nhiéu trong cac chién lugc phat
trién trén toan thé gidi. Diéu tat yeu do
1a do nhu cau cua xd hoi. Nhu ching ta
biét, nhu cau sé& thuc day su phat trién,
nhu cau cang cao thi sy dap ung s& phat
trién cang manh.

Van dé vé& 6 nhiém moéi truong ngay
nay da va dang tic dong manh mé 1én
cudc song cua con nguol trén toan thé
gid1, dac biét la ¢ cac quoc gia dang phat
trién, Viét Nam cing dang himg chiu
nhitng hau qua nang né. Sau thoi ky phat
trién ¢ ‘ndéng” cua nén cong nghiép hoda
va hién dai hoa, dong nghia véi viéc vo
s6 6ng khoi, nudc thai doc hai, chit thai
cong nghiép duoc chung ta dé dang tung
ra moi truong thién nhién. Mat khac, tai
nguyén thién nhién da bi khai thac toi
mtre tuyét diét: chat pha tai nguyén rimg
gay mat di moi truong song cua sinh vat,
mét di canh rimg la mét di “1a phdi xanh
cua tréi dat”, ngudn oxy ty nhién dé duy
tri sy song Tai nguyén bién cting duoc
danh bat vo toi va, nhiéu hoa chat doc
hai x4 ra dan dén hay hoai méi trudng
bién...

Trude cach ing xu nhu vay véi thién
nhién, ching ta dang phai ganh chiu hau
qua tir tac dong ctia moi trudng, 6 nhiém
ning né da khién stc khoe cua con ngudi
suy giam ro rét, dm yéu, bénh tat... Thién
tai, bdo lut, song than, nude bién dang. ..
d3 gay nhitng thiét hai khon luong vé cia
cai vat chét va lay di bao sinh mang.

Con nguoi da va dang nhan thirc mot
cach rd rang mdi nguy hiém cua viée da
ung xir mot céch v tinh véi thién nhién,
nhan thay rang néu thién nhlen suy klet
thi con nguoi ciing s& suy yéu va néu
tach roi khoi moéi truong thién nhién con
nguoi s bi diét vong.

Chinh vi vay, trong nhiéu nam trd lai
day, nhan loai da va dang c6 xu hudng
quay tré vé véi tu nhién, dong thoi, bang
nhitng hanh dong tich cyc ciia minh dé

c¢6 thé bu dip nhu’ng sai 1am trong qua
khur, mong muon ¢ the cung véi thién
nhién sdng mot cudc song khoe manh va
bén vitng.
2. Tinh hinh thuc té

O Viét Nam, sau thoi ky phat trién
nong cua cong nghiép hoa hién dai hoa
v6i sy choang ngop cua nhitng khdi bé
tong, kinh, nhom nhyga, vat li€u cong
nghiép da khién cho cudc sdng cua chung
ta tré nén ngdt ngat va nhiém ddc boi cac
loai chét thai cong nghiép thi Viéc tim giai
phap dé g1a1 quyét da tré nén cap thiét hon
bao gio hét. Ngoai viée kiém soat va giam
thiéu mirc d6 6 nhidm thi giai phap hiru co
s& 14 huéng phat trién bén viing cho moi
truong hién nay ¢ Viét Nam. Thiét ké san
pham 14 mot nganh c6 nhiéu anh huong
dén moi truong sdng, tir nha may cho dén
bii rac, n6 s& mang dén kha nhiéu tac
dong tot xdu. “Chung t6i nhén ra ring cac
san pham tiéu dung 1a yéu t6 quan trong
gay ra suy thoai moi truong”; “San phim
thuong dugc san xudt v6i sd luong dugce
danh s6 1én dén hang tridu. Tir nha may
den bai rac, chung ¢6 thé mang nhimg yéu
td doc hai 1on dbi véi khong khi ching
ta dang thg, nude ching ta udng va dat
chung ta canh tac...”, Prasad Boradkar,
lanh dao du an Innovation Space da nhan
dinh sau nhirng két qua nghién ciru.
3. Giai phap va xu huéng thiét ké bén
virng & Viét Nam

Loi thé cua Viét Nam 1a ¢6 nguon tai
nguyén thién nhién kha doi dao, cac loai
vat li¢u tu nhién kha phong phu, chang
han nhu tre ludn san c6, d& nudi trong dé
tao ra ngudn nguyén liéu ty nhién gia ré.
Qua nhitng nghién ctru cho théy tre c6 ciu
trac kha déo, bén va do bén kéo tuong tu
nhu thép mdng, chiu dugc nudc, do Am va
ning néng, cung véi cong nghé ki thuat
cao di gitip n6 tr thanh vat lidu co thé dap
g cho nhiéu cong trinh thiét ké hién dai.

V6i nhu cau ngay cang dong dao cua
ngudi tiéu dung sé thiic day nganh thiét ké
ctia Viét Nam phat trién theo hudng khai
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thac nhitng chét liéu hitu co va y tudng tir tu
nhién. Mot trong nhiing nha thiét ké di tién
phong trong tmg dung chat liéu hitu co trong
thiét k& hién dai, kién trac su V5 Trong
Nghia da lam nén nhiing cong trinh thiét ké
kién triic voi hinh dang than thién cing véi
chét liu tre truyén théng, Cafe Gi6 vanudc
tai Binh Duong da dat huy chuong vang
Giai thuong Hoi Kién trac su Chau A; giai
nhi Giai thuong Kién trac quéc t& My cho
c4c cong trinh bang tre; Giai thuéng RIBA
International Fellowships (Gidi thudng

danh dy qudc t&) da cong nhan nhiing dong
gop dic biét ciia anh cho thiét ké kién trac
thé gidi bang nhitng cong trinh thiét ké bén
virng, than thién voi moi truong va dac biét
la nhitng déng gop cia anh trong viéc dinh
hudéng cho thé hé tuong lai trén toan thé
giéi va Viét Nam vé hiéu qua cia thiét ké
than thién voi moi trudng. )

Nhan manh tre 1a “thép” cua the ky XXI,
KTS. V5 Trong Nghia cho biét: “O dat nuéce
nhiét doi, chung t6i c6 nhicu tre, gia thanh
ré, dem lai vé dep thanh lich ma ban khong
thé tim thdy & bé tong, thép”.

Hinh 1. Cong trinh “Nha Cong ddong két hop nha hang Vedana & Ninh Binh”
duogc vinh danh tai Gidi thuong Deeze 2021

Ciing trong linh vuc thiét ké Vi Thao
dugc xem 1a ngudi nhiét huyét di dau
trong viéc nghién ctru va phat trién dong
thoi trang than thién véi moi truong (hay
con goi 1a thoi trang bén vimg) tai Viét
Nam. C6 thé néi, chua nha thiét ké Viét
Nam nao thyc hi¢n mot qui trinh thoi
trang “hiru co” tir gc dén ngon nhu chi.
Vé6i mong mudn mang dén nhitng san
pham dét may hién dai, than thién véi
nguoi mac cling nhu véi moi trudng, qui
trinh cua chi khép kin tir trong cdy bong,
gai dau, chin tdim vom to, da soi dét vai
va st dung mau nhudm hitu co tur cé cay,
hoa 14. PBac biét, chi ing dung k¥ thuat
dét soi to, bong, gai, nhuom cham, v€ sap
ong truyén théng cuia dan toc Nung, Giao,

Théi, Muong, H’Mong... ¢ Mai Chau,
Hoa Binh, Cao Bang dé thiét ké sang tao
nén nhitng san pham thoi trang doc dao.
Nhing nd luc 16n lao cta chi di dugc ghi
nhan bai “tiéng lanh don xa” khi Km109
tré thanh mdt thuong hi€u thoi trang hiru
co da vuot ra thé gidi va c6 70% khach
hang qudc té, 30% khach hang Viét luén
ddng hanh. Nam 2014, Vii Thao dat danh
hi¢u quan quan Doanh nhan sang tao tré
trong linh vuc thiét ké/thoi trang do Hoi
doéng Anh trao ting vi nhiing cam két
manh liét cta chi doi véi trach nhiém xa
hoi doanh nghiép, thong qua lam viéc véi
lao dong nr dan toc thiéu sd dé san xuat
nhitng chat liéu hitu co sinh thai khi st
dung bang phwong phap truyén thong.
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Hinh 2. San pham thoi trang bén vitng duoc tao ra tir nguyén liéu lya to tim, tho gai
diii va st dung phuong phap nhudm thuc vat c6 trong ty nhién nhu cham, go mun,...
than thién véi moi truong va dac biét co thé tai ché. B suu tap “MIEN”, 2020.

X3 hoi ngay cang phat trién, di cing
v6i d6 1a nhu cau tiéu dung ting cao, cac
san phdm hang hoa s& gia ting dé dap
tmg, di cing véi d6 1a hé thdng bao bi
cling rit phong phu va da dang. Nhung dé
canh tranh ha gia thanh san phém, cac nha
san xudt da hudng t6i thiét ké nhiing chat
liéu bao bi “nhanh, nhiéu, ré” va nhitng
chiéc tai ni 16ng mong nhe di duogc dap
ung ngay tirc thi. Sau mdt thoi gian dugce
sir dung mot cach o at, chiéc tai ni long
da dua dén nhing tac dung phu mét cach
nghiém trong. Trén thuc té, da sb ti ni
16ng duoc lam tir dau mo nguyén chat, khi
chon 14p phai mat tir 500 dén 1000 nim
mai c6 thé phan huy, gdy anh huong
nghiém trong dén moi truong dat va
nuéce, con néu dét, chung s€ tao ra khi
thai mang theo chat doc dioxin va funran
gdy ngd doc, anh huong tuyén ndi tiét,
gay ung thu... Nhiing tui dugc nhudm
mau con chtra cac kim loai nang nhu chi,
cadimi. Néu dung tdi ni 16ng dung dd an
noéng s€ sinh ra nhiéu chit doc hai cho st
khoe ngudi sir dung. Nhan thay tui ni 16ng
da tré thanh tham hoa méi truong & nhiéu
qudc gia trén thé gidi, trong do, c6 Viét
Nam, ngay 11/4/2013, Thu tuéng Chinh
phu da ban hanh Quyét dinh s6 582/QD-TTg

vé viée phé duyét Pé an ting cudng kiém soat
6 nhiém moéi truong do sir dung ti ni 16ng khod
phan huy trong qua trinh sinh hoat dén nam
2020, nham kiém soat “O nhiém tring”,
cach ma cac chuyén gia moi truong noi
vé su lam dung thi ni 16ng hién nay.

Mb hinh thiét ké bao bi sir dung chat
liéu hitu co hoan toan c6 kha nang nhan
rong ¢ Viét Nam boi su da dang vé sinh
hoc dd cho chung ta kha nhiéu cac chat
lidu tw nhién ding dé bao gbi. Co thé thay,
ngay trong lich sir, cha ong ta da st dung
hiéu qua cac loai 14, than cy dé bao goi
san pham kha xinh xan nhu: banh chung,
banh day, banh gai, banh com, gio, cha,
nem... va diéu tit nhién 1a di duoc thu
nghiém qua bao doi dé biét rang no rat
lanh, tét cho strc khoe va dic biét, huong
vi ddc sic ma nhimg chiéc 14 4y mang lai
1a khong thé phii nhan. Ban sé& thiy kém
ngon khi cém dugc goi vao thi ni long,
x6i nong hdi dac vao hop xbp... nhung
lai qua 4n tuong khi géi tra bup sen duoc
mo ra theo cach tu nhién cung véi huong
thom dju nhe s& khién khach hang khé ¢
thé quén!
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Hinh 3. G6i tra sen Tay Ho

4. Két luan

Xu huodng ti€u dung sinh thai ngay
cang tang do nhan loai da va dang cam
nhan rd rét tac dong 6 nhiém moi truong
ning né di anh huong téi sic khoe con
ngudi, t6i twong lai cua trai dit. Xu
hudng tiéu dung nay da phat trién ¢
cac nudc trén thé giéi tir nhirng nam
2005-2006 va theo Bao cdo nam 2012
ctiia Dién dan Kinh té Thé giéi cho thiy
co toi 72% nguoi ti€u dung & cac nudc
phat trién sén sang tra gia cao cho cic san
pham hitu co va ho luén mong mudn cac
cong ty chi cung cap hang hoa san xut
bén viing. O nudc ta, theo nghién ciru
m&i nhat cia Nielsen Holdings PLC, da
c6 86% nguoi tieu dung ¢ Viét Nam khi
dugc phong van s& chon cac san pham tir
dia phuong, tu nhién va hiru co khi c6 thé.
Chung ta c6 thé thdy midc du chi méi thyuc

Tai liéu tham khao

su phat trién vao nim 2015, nhung dén
nay, nhu cau tiéu dung hitu co ¢ Viét Nam
la khé cao, khong thua kém gi cac nudc
trén thé gidi. Tuy nhién, hién nay, chu
yéu tap trung vao linh vuc thuc phém, cac
loai hinh san pham hitu co khac ciing méi
dang dugc quan tdm dé phat trién. Cac nha
thiét ké di tién phong voi nhitng nd luc
16n lao cting niém tin “san pham sinh thai
s& khoi sic ciing nhu thiét ké bén viing
s& 12 hudng di tit yéu cho twong lai”, nha
thiét k& Vii Thao, cung voi sy dong hanh
va hd trg cua cac to chirc xa hoi trong va
ngoai nude, dic biét 1a mong mudn ngay
cang gia tang cua nguoi tiéu dung sé€ thuc
day nhanh sy phat trién cta cic san pham
thiét ké hitu co, gop phan khong nhé cai
thién moi truong séng, mang lai strc khoe
cho ca cong dong.

Jon Kristinsson - dich TS. Hoang Manh Nguyén (2015), Thiét ké tich hop bén viing, Nxb.

Pai hoc Qudc gia Ha Noi.

ThS. Vii Ngoc Ha (2017), Sw phdt trién bén vitng cia vt liéu xanh trong khéng gian nji

that, D& tai nghién ctru khoa hoc.

ThS. Phung Hoa Mién (2014), Kha nding vmg dung nghién ciru tir thién nhién vao thiét ké
chuyén nganh My thudt céng nghiép, Dé tai nghién ciru khoa hoc.

https://inhabitat.com/tag/vo-trong-nghia-architects/
https://tuoitre.vn/o-nhiem-trang-do-tui-nilon-gay-ra-cho-moi-truong-1343554.htm
http://lifestyle-vietnam.com/refreshing-new-sustainable-design-product-vietnam/
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