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Tom tat

Bai b4o néu ra nhiing giai phap co trién vong sau day: (a) thiét lap va to chirc mot hé théng thu gom chat déo tir Poly
Ethylene Terephtalate (PET) dé qua str dung dung nudc udng, dd giai khat; (b) thiét ké va ché tao day chuyén san xuét dé
tu dong xur Iy cac vo chai tr chét déo tao ra nhitng dai nhya kich thudc khac nhau; (c) dung cac dai chit déo l1am ra ban
thanh phém dé ché tao san phém nhu ban, ghé tua, tAm phu (mai), 16, V.v.

Bai bao néu thiét ké chi tiét 03 méay chinh dé thyc hién thanh cong du an: May thir nhét (Hinh 1) bién chat thai nhya (vo
chai) thanh dai bang nhya; May thtr hai (Hinh 2) 1 phiang bang day nhya; May cudi ciing (Hinh 3) dé dan tir dy nhya ra
ban thanh phdm da dang.

Vé mit kinh té thi n6 s& giam thiéu moi chi phi xir Iy cht thai lién quan dén tiéu hity chét thai, tao thém cong an viéc lam,
dic biét tai cac ving qué va dem lai cac san pham tir chat déo vai gia phai ching danh cho ngudi c6 thu nhap thap.VE mat
x4 hoi, n6 s& cai thién diéu kién moi truong, giam viéc chon 14p rac va han ché phat tan bénh tat tir chat doc hai do viéc
dbt hodc nau chay cac chét déo. Bai bao con mang lai 1¢1 ich thém do cac cach tiép can dé lam cho ngudi hoc tich cuc can
du vao moi khia canh trong sang tao va thiét ké.

Tir khéa: polyethylene terephthalate, chat déo, moi truong, 6 nhiém, tai ché.

Abstract

This paper describes the following promising solutions: (a) set up and organize a system for collecting plastic from waste
polyethylene terephthalate (PET) bottles, (b) design and manufacture an automatic production line to make customized-size
plastic ribbons from waste PET bottles, (c) use plastic ribbons to make useful products such as tables, chairs, roofing, basket.

This paper covers the design details of three tandem machines used to implement the project succesfully: The first machine
(Fig. 1) converts waste PET bottles into individual PET ribbons; The second machine (Fig. 2) straightens PET ribbons;
The last one (Fig. 3) knits straightened plastic ribbons into various textiles to make useful products.

In terms of the economical aspect, our method provides cost-effectiveness for waste PET treatment, creates more jobs,
especially in rural areas and provides plastic products with reasonable price for low income population. Regarding the
social aspect, this will reduce environmental effects by PET waste, reduce landfill waste and eliminate the spread of
diseases due to contamination from burning and melting plastics. The work also elaborates the benefits derived from the
pedagogical approaches of keeping learners actively engaged in all aspects of creation and design.
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1. Pit van dé

Vo chai nhya rat théng dung trong doi song
hang ngay dung cho nhiing muc dich khac nhau.
Hé qua 1 viéc san xuét va sit dung chung ngay
mdt ting theo thoi gian. Nhu cau vé chai nhya
ting cao, dic biét trong nganh dd udng va nudc
udng, nén nod dit ra van dé vé kha nghiém trong
vé rac thai moi trudng do viée xir 1y chat thai
thiéu can trong [1]. S6 liéu thong ké cho thiy
hang ndm ngudi ta thai ra chimg 8 - 9 tan chat thai
nhua ra méi truong, trong d6 gom 40% 1a chat
Polyethylene Ethylene terephthalate (PET),mot
loai chat déo thong dung dung lam chai dung
nudc uéng hodc nudc giai khat. PET 1a vat li¢u
ré va dugc san xuét véi san lugng 16n. Luong
chat thai dang nay d6 ra bién Pong tai Viét nam
khoang 0,28 - 0,73 triéu tin/nam, xép tha 4 trén
thé gidi [2]. Pay 1a mdi nguy co de doa an toan
hang hai va hay hoai méi sinh trén bién. Thong
thuong thi chit thai nhya duoc xtr 1y bang cach
d6t tiéu huy hodc chon lap. Nhung tac dong cua
viéc dbt tiéu hity mdi tin chat thai rin s& tao ra
chirng 62m?® khi metan, tuong dwong 1 tan khi
CO, [3]. Con viéc chon lap tran lan cac ngudn
chat thai nay chinh 1a ngudn gbc cua nhitng van
dé de doa dén an sinh x4 hdi. Cac chit doc hai co
thé gay 6 nhiém trén dién rong doc theo nhiing
con séng, hé thong tudi tiéu, cubi cing 1a 6
nhidm bién, do sy thiéu cin trong ciing nhu hiéu
biét ctia con nguoi. Phai can dén 450 nim méi
bat dau phan huy duge chat PET [4] va cAn thém
50 - 80 ndm nira dé chiing bi phan hity hoan toan.

Cho nén chiing ta rat can mot giai phap than
thién voi moi truong trong xur 1y loai chét thai
nay nham giam thiéu 6 nhiém bang viéc tai ché
hiéu qua vé chai PET. Dua trén du an nay, nhom
nghién ctru tai Trung tim CEE goi ¥ 10ng ghép
phuong phap dao tao chuyén nganh thiét ké cong
nghé, danh gia theo chuan dau ra.
2. Giai phap

Nhom nghién cutru tai Trung tam CEE - truong
Dai hoc Duy T4n c6 ¥ tuong 16ng ghép trong mot

du an thiét ké trong d6 khuyén khich cach hoc tap
tich cuc dua trén phuong phap OBE (Outcome
Based Education) [5]. Theo phuong phap OBE,
két qua cubi cung 1a nhitng du an thiét ké cua
sinh vién cudi khoa. Khoa hoc duge tién hanh
trong cd moi trudng phong thi nghiém 1an giang
day 1y thuyét duoc gan két hitu co. Sinh vién
dugc tuong tac, trao doi, gitip cho ho hinh thanh
k¥ nang trong giai doan thiét ké san pham, quan
1y dy 4n, cac nguyén tic ché tao, di d6i voi nhimg
tinh toan hiéu qua kinh té cua thiét ké. Cac ky
nang lam vi¢éc theo nhém giup cho sinh vién
duogc trao dbi ¥ tuong thiét ké, twong tac trong
qua trinh cung 1am viéc va giao tiép [6]. Ngoai
ra, vi€c thuc hién dy é4n nay cling dong vai tro
quan trong trong thiét ké chuong trinh dao tao
dap tng cic tiéu chi chung cua ABET, tiéu chudn
3 - chuén dau ra a-k [7].

Di nhién 1 viéc tai sir dung va tai ché s&
cho phép ha gia thanh san pham méi nhung
chat lwong vat tu dau vao ciing sé thap hon so
v6i yéu cau. Viée tai sit dung co thé giam chi
phi vat tu va ning luong khi ché tao ra san
pham mai va it gdy 6 nhiém hon.

Chu trinh ndy bao gdm mot hé thong cac
may va cong nghé ché tao riéng biét. Cu thé,
quy trinh gdm 3 giai doan chinh:

1/ Thiét 1ap mot hé thong thu gom chat thai
nhwa (vo chai) dung dung nudc va do giai
khat.

2/ Thiét ké va ché tao day chuyén co thé
tu dong xur 1y cac vo chai nhya dé tao ra céc
dai s¢i nhua c6 kich cd khac nhau (ban thanh
pham).

3/Dung nhiig dai soi nay dé lam ra cac
san phdm (ban thanh pham) kiéu vat dung
don gian nhu ban, ghé, mai che, vt trang tri
V.V.

Viéc thu gom chét thai déo tao du vao 6n
dinh cho day chuyén hoat dong dang 1a mot
thir thach ctia nhém dy an, do théi quen cd
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hitu trong cong dong dan cu. Nhom dy an dé
xuat bién phap khuyén khich nguoi dan mang
ddi vo chai nhya dé dugc nhén lai tién (thu
mua) gan khu vuc dit ddy chuyén. Co thé
tuyén dung ngay chinh mot sé dai dién cong
ddng 1am nhiém vu thu gom, phat trién thanh
mang ludi.

Viéc xur ly cac vé chai nhua duoc thuc
hién trén 1 day chuyén (ban ty dong) do sinh
vién cung chuyén vién cua Trung tam CEE
thiét ké ché tao, gdm 3 cong doan chinh: cit
vo chai thanh cic doan soi va han ndi thanh
cudn soi, nan théng so1 nhua, dan so1 thanh
ban thanh pham.

r
B¢ phdn cuon cuén
sgi

8

B¢ plhdn cdt dudi chai

Bo phidn cit sgi theo nhiéu
kich tlweoc

Bé phdn han noi soi

Hinh 1. May cat v6 chai nhua va noi soi

Bé phdn cuon soi

Hpp on dinl nhist

Cudn sgi tie mdy cat

B¢ phdn sgi ﬂlrfug

Hinh 2. May 1a phing soi diy nhua

Co cau han sgi
va dan

Cugn sgi dau vao

Cugn sgi dau vao

San phdm dan sgi

Hinh 3. M4y dan soi thanh ban thanh phim
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Khau ché tao ra san pham cudi ciung khong
nam trong khuén kho ciia dy 4n nay, tuy nhién
cac thanh vién nhém dy an cling da thu ché tao
mot vai san phém don gian tr soi nhya tai su
dung.

Phuong phép dao tao (OBE) dua trén chuan
dau ra hudng nguoi hoc dat dugc muc tiéu nhu
chudn déau ra dinh huéng. Nguyén 1y cin ban cua
OBE la timg ngudi hoc déu co thé nghién ctu
theo budc ma ho c6 thé, chi can dam bao moi
diéu kién trong sudt qua trinh dao tao. Giang vién
don gian chi lam nguoi dong hanh, goi mé va dan
dit tinh than sang tao, tu ciing cb kién thirc nguoi
hoc va tu duy tich cyec. Két thac dd 4n mén hoc
thi timg sinh vién phai dat dwgc chuan dau ra ky
vong. Mot dd 4n c6 thé duge chia nho thanh cac
nhom thiét ké. Cach lam nay khuyén khich mé
hinh hoc tip theo kiéu hang ngang, thay vi thu
dong “tir trén xudng” theo kiéu truyén théng. Cac
nhom dugc phan chia dya trén so truong, so thich
va kinh nghiém cua ho. Tai budi dau tién, giang
vién giai thich ¥ nghia ban chit cta du an, trao
ddi cac muc tiéu can dat duge cua dy an va hoi
¥ kién xem nhiing ai c6 thé dong vai tro gi trong
nhom dy 4n. Mdi nhém nhé cé truéng nhom,
chiu trach nhi€ém hudng nhom di dung muc tiéu
va st dung cac ngudn luc hop 1y, va ting thanh
vién con lai chiu trach nhiém vé& mat ky thuat.
Ca 16p hoc dugc chia thanh nhirng nhom nho khi
thuc hién mot dd an 16n. Tung sinh vién tu chiu
trach nhiém nghién curu, tuy nhién giang vién co
dinh hudéng goi md dé ho ndm duoc nhiém vu
thiét ké va dam bao dé ho hoan thanh nhi¢m vy
dung han dinh. Sinh vién hoc tap bang cach gin
b6 tuong tac sudt qua trinh, dua ra nhiing sang
kién riéng, c6 kiém chimg véi 1y thuyét dé xem
c6 hay khong 4p dung didu d6 vao bdi canh cu
thé tirc 1a dya trén thuc tién nhiéu hon 13 nhiing
kién thirc triru tuong.

B4 ti€u chi danh gia (Bang 1) dya trén cac mo
hinh dao tao d3 ap dung [6] duoc dung dé kiém
chirng xem c6 dat duoc chuan dau ra hay khong.

Vi dy, tiéu chuin 3 cia ABET vé chuin dau ra
(a, b, c,d, e g i, h, k) [7]. Nang lyc thiét ké hé
théng, bd phan, ddi vé6i cac van dé cong nghé ché
tao dap tmg chudn ddu ra cua chuong trinh dao
tao, dugc danh gia dung nhom tiéu chi sau:

Bang 1. Cac chi sb danh gia

Chi s thyc hién Trong sb
(o)
Xac dinh nhu cau ctia khach hang 12
Xac dinh cac gi6i han thiét ké
Dé xuét nhirng giai phap twong tu
Xac dinh nhitng vn dé can phai giai quyét 12
Xac dinh pham vi cua dy an 10
So sanh céc giai phap tuong tu 6
Bao vé ban thiét ké cudi cung duogc lya chon 10
Ché tao md hinh dép tng nhu cau 12
Panh gia tinh nang ctia mo6 hinh 10
Hiéu qua chi phi 12

Phuong phap danh gid dua trén hudng dan
[8]. Thudc do hiéu qua chét lugng cong viée timg
nhom nho trong toan bg du an dugc danh gia dua
trén phan déng gop cua ho vao két qua chung
cudc 1a san pham cudi cung - danh gia san pham
cudi cung. Dé danh gia hiéu qua cta k¥ nang lam
viéc theo nhom ddi voi tirng ca nhan va su twong
tac, phdi hop véi nhom thiét ké khac, cung toan
bd du an cling dugc dya trén phuong phap danh
gia toan bd ca qua trinh [9].

3. Két luan

bay 1a mdt goi y cho phuong phap dao tao
theo du an khi hoc cdc mon hoc chuyén nganh
thiét ké ché tao, thong qua dd an mén hoc, két ndi
cac kién thirc ma sinh vién tich lily duogc trong
cac nim dau vao mot dy an thuc té. No gitup bu
ddp khoang thiéu hut trong dao tao giita giang
duodng va thyc tién cong nghiép, cho phép sinh
vién ap dung kién thirc, ki ning cta ho trudc
nhimg thach thtrc thuc té dit ra. Mt khac, thong
qua day, gitip cho cac giang vién nhan thuc dugc
15 thém trach nhiém cia ho trong ddo tao gin
lién véi thuc tién cong nghiép, nhét 13 cho nhimg
chuyén nganh thiét ké ché tao. Ban than y nghia
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cta giai phap ky thuat xir Iy chat thai ran (PET)
nay sé& con duoc phat trién trong nhimg du an tiép
theo nham hoan thién quy trinh xtr Iy tu dong,
g6p phan cai thién méi trudng séng va nang cao
an sinh xa hoi, dac biét trong cong d@)ng dan cu
ving nong thon. Dy 4n nay dé ngo kha nang tiép
tuc phat trién cho nhirng san phdm tuong ty va
dugc ty dong hoa hoan toan tir khau phan loai
dau vao theo kich thudc dén dau ra theo tirng san
pham muc tiéu.
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