Module 6: Tim hiéu vé qua trinh va danh gia hiéu qua nang
lworng cac nha may dét may

Prepared by: Dr. Jurgen Hannak, M. Salman Butt
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LU 6.1: Hiéu qua nang lwong trong cac qua trinh dét
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Két thuc module hoc nay, ban co thé...

 Panh gia va thwc hién can bang nang lwong cac qué trinh dét may

Tai lieu tham khao

« |FC Environmental, Health, and Safety Guidelines for Textile Manufacturing
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https://www.ifc.org/wps/wcm/connect/711c2479-baf7-461a-aa85-0e483625550a/Final%2B-%2BTextiles%2BManufacturing.pdf?MOD=AJPERES&CVID=nPtjF49&id=1323162617789

Dong qua trinh san xuat dién hinh trong kéo soi, dét, nhudm, hoan tat va
may

Pau vao — Pau ra
Noi dung

Céc chuan hiéu xuat quan trong

Can bang nang lwong cac qua trinh dét may

Cac co hdi hiéu qua nang lwgng trong cac qua trinh
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SAN XUAT SQI THO

San xuat s¢i
tw nhién

Str dung déat

Thudc triv
sau

Chat bao
quan

Nwéc

San xuét soi
nhan tao

O nhiém
nwoc thai

Khi thai

Chét phu tro
khé phan
huy sinh
hoc

SAN XUAT SO

Kéo

Xoin

Chat phu
tro, chat
hoa hoc

Chét thai tw
soi

Tiéng on

Bui

SAN XUAT

VAI MOC

Dét thoi

Dét kim

Chat phu trg,
chat hoa hoc

Tiéng 6n
Bui
Chét thai

Tac nhan kho
phan huy

HOAN THIEN

Tién xee ly
Nhuoém
In

Hoan tat

Nwéc
Nwérc thai
Chét phu
tro, chat

hoa hoc

Nang lwong

Nguén: Tiéu chudn méi trudng trong nganh vai va giay, UBA, 2012

Resource Efficient Management of Energy (REME)
ISR

DONG GOI

Cat
Ghép
Hoan tat

boéng goi

Nhu céu
nang lwong

Chét thai



SAN XUAT SO1/KEO SO
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San xuat soi

Lam viéc nhém

Trong nhédm cda ban, xay dung biéu d6 I.P.O cho dong nang luvgng dié
n hinh va nhirng that thodat trong qua trinh kéo soi.
Trinh bay két qua duwdi dinh dang thong tin trén bang

Thoi gian: 15 phut
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San xuat soi

Vi du: bang dong chay cua nguyén vat liéu

8

Kién cotton

N3ng lrgng: 141 kWh

QC1
Qc2
Qc3
Qc4
QcCs
Qce6
Qc7
Qc 8
Qcs8

Trdn, tudt, pha

Trén, dap

Phan loai, dap, tudc

Chai

Kéo breaker

Kéo finisher

May simplex

M4y kéo sgindi khuyén (ring)
M43y con chi tuy déng(auto cone)

Chat thai cé thé ban
0O nhiém
Bui

*  Sgicotton ngén

Chat thai c6 thé ban
*  Onhiém

*  Bui

*  Sgicotton ngin

Chat thai cé thé ban
«  Onhiém

*  Bui

*  Sgicotton ngin

Chat thai c6 thé

tai st dung

*  Soicotton ngén

*  Su dung trong cac
*  buwdc khac

Nguén: Tinh toan chi phi nguyén vat liéu cia mét nha may kéo séi béi Espire Consult
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Nang luvgng: 264 kWh

Chat thai cé thé ban

S¢i cotton ngén va bong két

téi st dung

(s@i cotton)

Chat thai cé thé

*  Chatthaitexaly

Seaa

Kéo
Xoan

Chét phu tro,
chat hoa hoc

Chat thai tie
Yo}

Tiéng 6n

Bui



2 X E Qc1 Tron, tuét, pha
San Xuat SO" QC2 | Tron,dap
- QC3 | Phanloai, dap, tudc
’ > ~ > > ~ ~ N QC4 Chai
Vi du: bang dong chay cua nguyén vat liéu Qs | Kéo breaker
QC 6 Kéo finisher
QcC7 May simplex
Qc 8 May kéo s@indikhuyén (ring)
QCs8 May con chi tw dong (auto cone)

Nang lugng: 317 kWh

Ning lwgng: 952 kWh Ning lwong: 257 kWh
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Ngudn: Tinh toan chi phi nguyén vat liéu ciia mét nha may kéo s&i béi Espire Consult

9 18-10-2023 Resource Efficient Management of Energy (REME) gII




[

e

[

[

Tinh toan chi phi nguyén vat lieu - Kéo soi

Vi du: tinh toan chi phi nguyén vat liéu

$& lwgng Pauvao| Qc1 | ac2 | ac3 | aca | acs | ace | ac7 | acs | aco | Téng
Nguyén liéu kg | 950 | 945.5 | 9343 | 915.3 | 799.6 | 797.7 | 795.8 | 770.6 | 7465 | 739.0
Nang luong da
Ang Irong aat | \wh 141.0 264.0 317.0 952.0 | 257.0 |1931.0
Vao
H& théng ngudi 42.0 37.0 57.0 60.0 | 38.0 |234.0
Chat thai
arthal kg 4.5 11.2 | 42 | 791 1.1 1.1 15 2.8 75 |126.6
nguyen lieu
e e e
sryenfiedtal g 78 | 27.4 | 0.8 08 | 102 | 213 68.2
s dyng
Bui kg 7.0 9.2 16.2
Tong lang phi
(NPO) nguyén | kg 45 | 112 | 190 | 1157 | 1.9 19 | 252 | 241 | 7.5 |211.00
lieu
Ling phi (NPO)
) kWh 29.6 55.4 66.6 199.9 | 54.0 |405.5
nang lugng
e

gphi(NPO) | o 8.8 7.8 12.0 12.6 | 80 | 49.1

hé théng
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Tinh toan chi phi nguyén vat lieu - Kéo soi

Vi du: tinh toan chi phi nguyén vat liéu

Chi phi Pauvao| Qcl | ac2 | ac3 | aca | acs | ace | ac7 | ace | aco | Téng
Nguyén lidu PKR | 166,250 | 167,848 | 165,859 | 162,486 | 141,955 | 141,616 | 141,277 | 136,796 | 132,519 | 131,337
Nang lugng da
ang iwong datt! pip 1199 2244 2695.0 8092.0 | 2185.0 | 16414
vao
Hé théng PKR 438 432 563 2737 | 1527 | 5695
Chat thai
atthat PKR 791 | 1,060 | 735 |13843| 200 | 200 | 2625 | 496 | 1306 | 22,155
nguyen lieu
Nguyen licu tai | o o 1365 | 4795 | 135 | 134 | 1792 | 3721 11,942
s dung
Chat thai/Bui
atthai/Bui | o0 43) | (213) | (94) | (2391) | (34) | (34) | (450) | (85) | (224) | (3536)
ban duoc
Lang phi (NPO
ang phi (NPO) | o o 748 | 1747 | 2006 | 16246 | 300 | 300 | 3967 | 4132 | 1082.0 | 30529
nguyen lieu
Lang phi (NPO
ang phi(NPO) | o0 252 471 566 1699 | 459.0 | 3447
nang lugng
Lang phi (NPO
ang phi (NPO) | o o 92 91 118 575 321 1196
he thong
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Tinh toan chi phi dong nguyén vat lieu - Kéo soi

Vi du: tinh toan chi phi nguyén vat liéu

. .. |Nguyén vat Nan . i K et
Chi phi | 9Yyen Ve 9 Hé théng | Thaibé Téng
lieu lwong i
sin PKR| 131,337 12,967 4,499 148,803
pham o, 79% 79% 79% 72%
Lang pkRr 34,097 3,447 1,196 20, 23 59.071
phi
trong
san o, 21% 21% 21% 100% 28%
xuat
(NPO)
]
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Piém chuan hiéu suat dét soi & Pakistan

Danh cho S¢i 100% cotton & SEC Linear (SEC
G)/T GJ/m)
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Ngudn: Phan tich ctia UNIDO vé nang lwong tai tao va hiéu quad ndng lwong & Pakistan (2019)
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Nang lwong tieu thu trong cong doan keo soi
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SEC (G)/T) Ring yarn (combed) B SEC (G)/T) Open end yarn B Range (GJ/T) Min. B Range (G)/T) Max.
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|oba| Benchmark
3.5-3.6 GJfT &

Pakistan Brazil China India Indonesia Italy Korea Thailand Turkey  USA

Suét ning lwong tiéu hao ¢

Ngudn: Phan tich cia UNIDO vé nang lwong tai tao va hiéu qué nang lwong & Pakistan (2019)
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Can bang nang lwong trong qua trinh kéo soii

/2

* Nang lvgng chinh: dién
* Hé thong Pphu tro'_chinh: khi
nén va diéu hoa am

e Thiét bj st dung nhiéu nang
lwong nhat: may kéo soi noi
khuyén (ring frames)

B Cac quy trinh phia sau (t tron t&i phong cung bong)
m Chai

[ Kéo & Simplex

1 May kéo soi ndi khuyén

® May cbn chi ty dong
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San xuat soi

Cac giai phap tang hiéu suat nang lwong

« Hé thong khi nén
— Tbi wu héa ap suat (tr phia cau)
— Giamrori
« Hé théng théng gié va diéu hoa am
— 3-5% ap suat dwong gitra khi cung cap va khi thai ra
— Diéu khién tw dong hé thdng tao &m
« TOi wu hda quat cap va quat hoi, vi du: quat FRP, trao dai gio,...
* TOi wu hdéa hé thong phun swong, vi du: hé thong phun swong, kiém soat dé am,...
« May méc
— Tw ddng hoa va déng bd hda cac quat van chuyén trong phong cung béng
— Tranh I6ng to & trong may dé gidm ma sat va gidm dit soi (dac biét la trong may kéo soi
noi khuyén va may con chi tw dong (Auto Cone)
— Tw dong hoéa tbc do may theo d6 cang cua so¢i va lwvgng s¢i trong may kéo soi noi kKhuyén
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Lam viéc nhém

SAN XUAT
VAI MOC

Dét thoi

Trong nhém cla ban, xay dwng biéu do 1.P.O cho dong nang lwong Dét kim

dién hinh va nhirng that thoat trong qua trinh dét P

Trinh bay két qua dwéi dinh dang thdng tin trén bang chat hod hec
Tiéng 6n
Bui

* Tho gian: 15 phut Chét thai

Tac nhan khoé
phan huy
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- Phwong phap pho bién
— May dét c6 dong co
— May dét tia nuwdc (da phan
dung cho vai téng hop)
— Dét khi
— Dét kiém

Anh: M. Salman Butt, Espire Consult

Resource Efficient Management of Energy (REME)

Dét khi
Phu hop cho
— Vai tron, vai co6 thd dét
— Vai mat dd cao cao cap
— San xuét nhanh, hang loat

Dét kiém
Phu hop cho
— Vai dét ngang nhiéu mau
— Vai nhudm sgi (yarn-dyed)
— Vai nhung hai lop
— Vai thun vay ca (terry)
— Vai trang tri
— Cham hon nhiéu so v&i dét
khi

— Lwong nang lweng tiéu thu:

vira phai

giz




Can bang nang lwong — Vi du (Dét)

Can bing ning lwong quy trinh dét 7 X
w= Nha may Dan doc (Warping)
== Quy trinh
“ Tiénich

)

17.0%

Khung cwi

N " 16%
11.5 9 B J Quat
Diéu hoa 9.9% e

) P4 269 crwgm, Thap lam
& May séy khi
12%

0.7 % | &

Thép séng I
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Nang lvong tiéu thu cua cong doan dét

20
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B Min. Elec. G)/T mMax. Elect. GJ/T mMin. Total G)/T mMax. Total G)/T

70

60

50

Jldi

Germany India Indonesia Thailand Turkey

Suét nang lwong tiéu hao ctia may dét (GJ/T)

Nguén: Phan tich ctia UNIDO vé nang lwong tai tao va hiéu qua ndng lwong & Pakistan (2019)
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Giai phap tang hiéu qua nang lwong tai may dét khi

- Kiém soat viéc rod ri khi tai may dét

— CO thé ro ri t&i 15-20% luwong khong khi can thiét Nhirng diém dé xay ra ro
. i ) P o . .z _ ri khi trong may dét khi
« TOi wu hoa ap suat khi nén dwa trén chi sO soi
— Trong hau hét cac trwérng hop, nha may tang ap suat ctia khéng khi l1én dé Van chuyén tiép
bu cho ap suat bi mat do ro ri, dan dén nhiéu ro ri hon
- Tw ddng hda céac thédng s6 diéu hoa dwa trén nhiét dd va dd am theo Thiét bi Tuck In

thoi gian thye

— Can nhé diég chinh ludng khi dwa trén sé lwong may dang hoat ddong va Migng hat
nhiét do, dé am Pha vai
« Duy tri can béng khi gitra khi Cép va khi hoi (BEMINCIE T,
— Viéc duy tri ap suat dwong (~3-5%) sé& hé tro loai bd Ic“)ng,to’ trong khbéng Ong ndi PVC bén trong
khi, giam tich tu 16ng trong may dét, tr d6 duy tri hiéu suat nang lvong
. Lén ké hoach san xuét
— Tang thoi gian hoat déng ctiia may dé tang hiéu qua nang lvong
21 18-10-2023 Resource Efficient Management of Energy (REME) g'Z



QUY TRINH UOT
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Quy trinh wét va hoan tat

Tién xw ly Nhudm va in Hoan tat

Cat Nhudém
Chai In

Dot 16ng, Giu hd

NAu, Tay trang hoac Nau
va Tay trang cung luc

(Solomatic Bleaching)

Giat
Kiem béng, say kho
cing dinh hinh
Phong co

23 18-10-2023 Resource Efficient Management of Energy (REME)

Cang dinh hinh
Chong nwéc
Chong nhan
Lam mém
Chong Itra
Chéng mui
Chong dau
Khang khuan
Can lang

HOAN THIEN

Tién xt ly
Nhuom
In

Hoan tat

Nuwéc
Nuwéc thai

Chéat phu tro,
chat hoa hoc

Nang lwong

giz



A-Tién x& ly vai (nhudm kiéu cang rong)

. Dot 16ng-Gid hod

« Chia mé

. Giat sau gid ho

« Nau

« TAy trang

o Giat

 Say kho

« Kiém bdng (néu can nhudm cotton)
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potiong N TS

Fabric

>
\

(") | |Quenching bath

| 4

Burner

Phwong phap
— Dbt trye tiép trén vai
— Pua vai qua tdm/con 1an bang ddng da dwoc
hun néng
Giai phap tang hiéu qua nang lwong
— Kiém soat kich thuwéc ngon Ikra va tbc do I&n
vai
— Thay dbi chiéu rong ngon Itra
— Cai thién hiéu suéat cia dau dét
— Thu héi va tai s dung nwéc lam mat

Th6ng 56 02 CO NOx NO NO2 CO2 S0O2 Nhiét doé
khéi
% ppm | ppm ppm ppm % ppm °C
Tiéu chuan 649 | 195 603
(PEQs)
Méy dét mei | 19.22 145 1.2 0 1.2 0.99 0 139
|
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Trong trwong hop co dot Iong, glu hoé dwoc thwe
hién trong bé giat ngudi cia may dot 1ong

Phwong phap phu thuéc vao loai ho

Enzyme (Kiém soat quy trinh!; danh cho hé t tinh bét)

Oxy héa (thwdng cho cac loai vai khac nhau, dung hydrogen
peroxides, kiém) — Hiém khi dung

Axit (axit sulfuric hoac hydrochloric)

Giat bang nwéc néng va soda

Giai phap tang hiéu qua nang lwong

Thu héi nhiét tr nwdc thai

Cai thién cach nhiét ctia bén nwéc néng

Téi wu hoa quy trinh théng qua pH, nhiét d6 va téc dé bang
cach tw déng hoa

giz




Tay trang

Phu’o’ng phap pho bién
Hydrogen peroxide (H,0O,)
— Sodium hypochlorite (dung dich kiém tay clo, NaCIO)
— Sodium chlorite (NaClO,)
— Sulphur dioxide (SO,)

Giai phap tang hiéu qua nang lwong
— Thu héi nhiét tr nwée thai (hoan vén sau khoang 6
thang)
— S dung vat liéu trao (1’0| nhiét tbt hon (VI du: thép

khong gi) sé& kéo dai tudi tho may moc va giam an
mon; t&r dé tAng hiéu suét trao dbi nhiét
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Qua trinh tinh ché voi muc dich cai thién d6 ben cang, on dinh kich thuwéc va cai
thién kha nang tham huat thuéc nhuém

Phu’o’ng phap

Bé sodium hydrOX|de kém nhiét va lwc cang vai
hodc khdng co lwc cang, sau do trung hoa bang axit
va giat

— Ammonia (rat hiém)

Giai phap tang hiéu qua nang lwong
—  Téi wu héa lwvong hoi nuée cép cho tréng say
+ nha cung cép tuyén bb tiét kiem ~14% hoi nwdc
nhung nhan dinh nay khong thé kiém chirng; cac

cong ty da nhan thay cai tién trong chat lwong va
kiém soat quy trinh

— Thu héi nhiét tr nwédc thai
— Thu héi kiém (slide tiép theo)
— Taisw dung nwéc thai tir kiém bong trong céng

OO0 APMGWION SIRONG TRI066  TRI26S iomg MO0 m T doan nau

Anh: textiletoday.com.bd
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Thu hdi 1&ng phi (NPOs) — B6 phan thu hdi x(t

«  NaOH dwoec tai str dung trong céng doan kiém béng (24 — 30 Baume)

«  Viéc sir dung H,SO, trong xt ly chat thai gidm

«  C6 nuwdc nong dé sir dung trong cac cdng doan khac — tiét kiém hoi nwéc
«  Hoan vén trong ~ 3 ndm

P o
m Kiém yéu tw may kiém béng
— e

~ Kiém duoc thu hoi vé : Hoi nwéc ngung tu téi
. may kiém bong

may kiém bdng
u S 2 | | IR e »

Nwéc nong va hoi nwéc ngwng tu téi ndi hoi

i

___________ ¥ Va bs phanxi Iy uot @

Ngudn: IFC
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Lam viéc nhém

Trong nhém clia ban, xy dwng biéu do6 I.P.O cho dong nédng Iwong dién
hinh va nhirng that thoat cua qua trinh nhuém

Trinh bay két quéa dwdi dinh dang théng tin trén bang

Thoi gian: 15 phut
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O



Cac phwong phap nhudom

« Vat liéu nhudém * Ky thuat nhuém

— Twine — Gel (trong san xuat soi nhan tao)
— Soi — Pigment (v&i chat gdn mau)
— Vai dét kim/dét thoi — Phéan tan
— Quan 4o — Nhudm tan trich

* Quy trinh — Ozone
— Theo mé « Ozone c6 thé duoc dung trén vai
_ Lién tuc nhudm cham hoac vai nhuém lwu

31 18-10-2023 Resource Efficient Management of Energy (REME)

huynh den.

« Pé st dung ozone, can dau tw vao
may ozone va may tao ozone, kém
dao tao an toan cho nhan vién



Nhudém vai

* Vai tw nhién (Cotton, Viscose, lyocell, lanh, gai dau, v.v.)
— Thubc nhudém hoat tinh
— Can nhiét d6 khoang 65 d6 C dé may hoat dong & ap suét
khi quyén

* Vai nhan tao/vai pha (Polyester, PC, Nylon,...)
— Thudc nhudm phan tan
— Can nhiét do trén 100 d6 C dé may hoat dong trén ap suat
khi quyén

32 18-10-2023 Resource Efficient Management of Energy (REME) gIZ
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Nhuém — Cac buéc co ban

Buwéc 1
— Chét tao mau (hau hét dang bét, thuéc nhudm) tan trong dung dich nhuém
tuy theo cong thuc
— Thubc nhudm khuéch tan ttr dung dich t&i soi
Buwoéc 2
— Thubc nhudm bam trén bé mat soi/vai => dd bam cla thudc nhudém lén soi
Buwéc 3
— Thuéc nhudém thdm vao soi (tg‘)c d6 thAm cham hon so Voi tbc dd6 bam trén
bé mat) => diéu kién tién quyét cho soi wu nwéc (16 xop nhd); v&i soi ki
nw&c => can tang nhiét dé (thwdng trén 100 dé C)
— B6 sung mubdi dé& thAm qua bé mat tinh dién
Buwéc 4
— Géan mau (nhiét do, chat tro nhudém)
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Nhudém vai 5 o
« Gian doan/Khéng lién tuc

— Nhudém kiéu cang rong
May nhudm jigger h&, jigger cao cap, may nhudém truc (beam)

— Nhudém day (Rope dyeing)
* May jet, may winch, may nhudm Soft Flow/cao ap (vai dét kim)

« Banlién tuc

— Nhudm cudn / Nhudém cubn u lanh (Cold Pad Batch - CPB)
« (Cho vai cellulose va thay thé cho nhuém hoat tinh)

— Pad Jig

— Pad Roll
 Lién tuc
— Chemical Steam Pad
— Pad Dry Steam (PDS)
— Pad Dry Pad Steam (PDPS)
— Pad Dry Cure (PDC)
— Pad Thermosol Dyeing
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Piém chuan can chu y khi nhuém

Dung ty
Dung dich nhuém = dung méi (thwong la
nwdc) va cac thanh phan, hoa tan, nhi

héa, phan tan khac nhw thudc nhuom
pigment, chat hda hoc, chat phu tro.

- Dung ty (Liquor ratio - LR) =ty I vai so
v@i dung dich nhuém (kg/kg hoac kg/lit)

. Cha yéu dung trong nhuém theo mé

« Muc tiéu => dat dung ty

Vi du: 200 kg vai, 1400 lit dung dich nhudm
=> LR 1.7
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Ty |€ gan mau

«  Phan tram thuéc nhudém con lai trén vat
liéu nhuém

. Ty 1& khac nhau phu thudc vao thubc
nhudm va cach nhuém
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Nhuém theo mé

Nhudém bup soi, LR 1:8 —
1:15
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/) e e e ]
3 I
« %o rwe b w ded en s }—‘
o 0 ihdeg b o

Nhudm cui, LR
1:12 - 1:25

1 Yarn on package
2 Heating system (steam)
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Nhudém ca cudn/Package Dyeing — Vai dét kim

7 Nhudm jig
1 LR1:3-1:6

- M Pl

Nhudm ca truc
LR 1:8 - 1:10
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Winch

=5

Loxding
and unkoecing
reel

~t— Fabric

——— — —
e e

LR 1:15-1:40
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Nhuom phun/Jet Dyeing machines

hay con goi la may Soft Flow

Flow Diagram

LR 1:4 -1:10
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Nhuom feed/Feed-through dying machines

Say hong
Dong khi ngoai

Giat nhe Oxy héa Xa phong Giat nhe

08 8 8 R 0 2

Trung hoa
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Giai phap tang hiéu qua nang lwgng khi nhuém

+ Sir dung nwéc co tong lwong chat ran hoa tan (TDS) thap cho
nhudém va cac céng doan sau nhuém giup giam:
— Lwong thuéc nhudm, hoa chét, chét tro nhudm s dung
— Tha&igian nhuém
— Ty |é dung dich nhuém
- Strdung vat liéu trao doi nhiét tét hon (vi du: thép khéng gi)
sé kéo dai tu0| tho may moc va giam an mon; tir dé tang hiéu
suat trao doi nhlet
+  Dung ty thap va thuéc nhudm cé dé gan mau cao gitip giam
— Lwong hoi nwée sir dung
— Chi phi bom nwéc
— Thoi gian nhudém 11 dién
« Cai thién cach nhiét caa may méc
« Thu hoi nhiét tir nwérc thai
— Ngoai ra, cé thé can mét bé chira nwdc néng cach nhiét néu st dung nwéc
nong trong qua trinh nhuém

 Thu hoi va tai sir dung nhiét ttr nwéc lam mat
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Chuyén san nhudém cudn U lanh (Cold Pad
Batch) thay vi nhuém hoat tinh

 Nhuém cuén u lanh khéng thé thay the cho nhuom hoat tinh
trong moi trro'ng hop (yéu cau do chinh xac va kiem soat
cao)
+ Tuy nhién, cac loi ich sé khuyén khich cac nha may hon
— Giam t¢i 50% lwong nang lwong tiéu thu
— Giam t&di 50% lwong nwdce tiéu thu va giam nwdce thai
— Khéng can mudi, gidam 6 nhiém cla nwdc thai
— Vai khédng bi mai moén nén vai nhudm xong c6 bé mat min hon
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Cau hoi

Néu cac loi ich vé nang lwgng khi gidm
dung ty va tang gan mau trong khi nhuém
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Lam viéc nhém

Trong nhém cua ban, hay xay dwng dong nang lwgng va cac lang
phi dién hinh trong qua trinh in st dung biéu dé I.P.O

Trinh bay két quéa trén bang theo hinh thrc dinh dang thdng tin

Thoi gian: 15 phut
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In vai

Group work
- C6 03 loai may in vai
— In truc
— In phang
— In ky thuat s6
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In vai

+ Thong thwong vai dworc in bang hai cach sau
— In plgment Bé mat in khi thiét ké duoc co dinh voi SLp

tro gilip clia chat két dinh va chat nén. Cong doan say
dwoc thwe hién bang nhiét khd trong phong lvu hoa
(curing chambers) trén 100 °C (tuy thudc vao codng thirc
mau)
— In hoat tinh: mau duworc in trén vai théng qua phan tng
hoa hoc. Phoi vai & nhiét do cao (gan 100 dd C) trong
méi trwdng am. Loai vai nay can dwoc giat trwde khi in.
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Giai phap tang hiéu qua nang lwong khi in

47

- Can quan tam chinh vao buéng phoi, day la
noi khong khi dwgrc lam nong truc tlep bang
Itra tr khi ga hoac gian tiép bang dau truyén
nhiét

- Tw dong hoa cac buong pho’| bang viéc lién két cac

quat va nhién liéu dét véi dd am khi thai va nhiét dé cua
tirng buong

_ Thu héi nhiét t khi thai
— Céch nhiét cac budng phoi
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D- Hoan tat

- C6 hai cach hoan tat
— Hoa hoc bang may cang dinh hinh: lam nong tryc tiép
bang I¥a to khi ga hoac gian tiép bang dau truyén nhiét

— Co hoc: Trong hau hét trwo’ng ho’p, hoi nuwéc duwoc s
dung dé Iam néng gian tiép cac may sau
— Can bong
— May comfort
— Can phong co

48 18-10-2023 Resource Efficient Management of Energy (REME) g'Z
O



May cang dinh hinh

Lam viéc nhém

Trong nhém ciia ban, xy dwng biéu dé I.P.O cho dong nang lwgng dién hinh
va nhirng that thoat trong qua trinh cang dinh hinh

Trinh bay két qua dwai dinh dang thong tin trén bang

Thoi gian: 15 phut
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May cang dinh hinh

Group work

Giai phap tang hiéu qua nang lwong
* Diéu chinh 16 dau truyén nhiét/mé phun khi dwa trén yéu cau
nhiét dé trong may cang dinh hinh
— Nhiét d6 diu phai trén 50 d6 C
* Tw dong héa khi thai tr may cang dinh hinh dwa trén nhiét do,
doé am va toc d6 nap vai (feed rate)
— Can cai dat bién tan trén quat ID/FD va cam bién dd am vai
— Loi ich khac: giam chénh Iéch gitra cac sac thai, tlr do cai thién
chat lwvong
e Hé thong thu hoi nhiét tir khi thai
— Can lap bd loc hiéu qua trwdrc hé thdng thu hdi nhiét
— LUU Y: 13p dat hé thdng diéu khién thich hop dé tranh chay bd
loc

Anh: Sekkeli, Mustafa & Kececioglu, Fatih.
(2012). Phwong phép tiét kiém nang lwong
trong van hanh may cang dinh hinh bang hé
thdng thu hdi nhiét khi thai. Tekstil ve
Konfeksiyon. 03. 248-257.
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Vi du: tinh toan

51
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Tinh toan cho 1 may cang dinh hinh

Gia tri

Dong khi thai kg/s 2.45
Nhiét d6 thai cia may cang dinh hinh T1 °C 160
Nhiét d6 thai mong muén T2 °C 100
Chénh léch nhiét d6 dT °C 60
S6 gio hoat déng Gi®/ndm 7,200
Nhiét riéng ctia khong khi kJ/kg-C
Nang lwong c6 san kJ/gi®y
Nang lvong co thé thu héi (hiéu suat y
70%9) b (hi¢ GJ/nam
Lwong than tiét kiém dwoc/may Tan/nam
Chi phi tiét kiém dwoc/may USD/nam
Khodn dau tw/may USD
Thoi gian hoan vén thang
Khi nha kinh gidm/may Tan CO2/nam
u\léng suét tda nhiét cla ,
han 23.36 GJ/tan
Hé sb phat thai cua than 0.089 tCO2/GJ
Gia than 0.125 USD/kg

Resource Efficient Management of Energy (REME)
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Vi du: tinh toan

52

18-10-2023

Tinh toan cho 1 may cang dinh hinh

Gia tri

Dong khi thai kg/s 2.45
Nhiét d6 thai cia may cang dinh hinh T1 °C 160
Nhiét d6 thai mong muén T2 °C 100
Chénh léch nhiét d6 dT °C 60
S6 gio hoat déng Gi®/ndm 7,200
Nhiét riéng ctia khong khi kJ/kg-C 1
Nang lwong cé san kJ/gi®y 529,200
Nang lwong cé thé thu héi (hiéu suét GI/nam 2 667
70%)

Lwong than tiét kiém dwoc/may Tan/nam 143
Chi phi tiét kiém dwoc/may USD/nam 17,838
Khodn dau tw/may USD 25,000
Thoi gian hoan vén thang 17
Khi nha kinh gidm/may Tan CO2/nam 298

‘{\léng suét tda nhiét cla

han 23.36 GJ/tan
Hé so6 phat thai cda than 0.089 tCO2/GJ
Gia than 0.125 USD/kg

Resource Efficient Management of Energy (REME)
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San xuat denim

MAKING UP
Tao véi va hoan tét Y To sén phém denim )

Cutting,

Tay trang, wash, é cat Assembly,
Nhuém, Lam . IYINayA‘ :':ci::::q'
mém, Ho Dot I16ng Giu hé
Giu h6 ‘g’?(Sh Energy demand
ay Waste

Kiém béng

b ) . Tao cac hiéu trng
Cang dinh hinh

Ep bang hoi nwéc
béng goi
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Tl cat dén dong goi (san pham)

* B6 phan nay tao ra san pham cudi ciing dé phan phoi.
Bo6 phan nay gom:
— Tao hoa tiét
— Cat vai
— May
— Dodng goi

* BO phan nay doi héi nhiéu nhan Iwc nén can bao tri,
kiém tra cac tién ich nhw chiéu sang, théng gio, nhiét
dd, nwéc udng, V.v.
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Toi wu hda quy trinh may

Bottom Stitch Cycle Time (sec.)

- Lap dat déng co Servo giip hoan von .
trong vong mét nam
- Ngoai ra, thwéng c6 8-10% chénh léch i sl
trong thé&i gian may; cé thé giam; ’ B
_ Pién ) S
— Khi nén
— Thoi gian may, tir do . )
cho ning suat cao hon Yo o8 ?

Step 1 [sec Step 2 [sec) Step 3 {ser) Step 4 {sed) Tatal
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Toi wu héa quy trinh may

- Lap dat dong co Servo gitp hoan vén trong vong mot nam

« Thei gian tai la 60% thoi gian cua chu ki (thong thwong, gia tri nay sé thap
hon, va sé tang tiém nang tiét kiém)

« Tinh toan lwong nang lwong tiét kiém hang nam (gia dinh hoat déng trong 7200 gi®)

Loai dong co’ Trang thai Tai (kW)
Ly hop Tai (load) 0.638
Giam tai (off load) 0.2332
Servo Tai 0.528
Giam tai 0.0242
Tinh toan vi du cho nang lwong tiéu thu cia may may

Nang lwong tiét kiém = Tai 475 kWh + Giam tai 602 kWh = 1,077 kWh
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Lam viéc nhém

Trong nhom cua ban, hay xay dwng dong nang lwong va that thoat trong qua trinh
GIAT st dung biéu do I.P.O.

Trinh bay két qua trén bang theo dinh dang théng tin

Time 15 min

o7 18-10-2023 Resource Efficient Management of Energy (REME) gll
ISR



Giat san pham denim

=l 8

N - L ¥ '
47 RN S " . . Téy tréng
- ! ] .
Wash voi
' Giat nhe ‘ da bot ‘ Trung hoa
mai
¥
KMnO,
$
X . A Wash
Say . Lam mém ‘
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San xuat d6 denim — Giat

Céng nghé vat ly Coéng nghé héa hoc
« Giatnhe «  Wash axit, da hoac tuyét
«  Phun tia nwéc «  Hydrogen peroxide hoac tay trang
«  Wash véi da bot * St dungenzyme
« Tao rau méo * Ozone
«  Chanham, bao gdm phun cat ap luc + Cac ky thuat phun
cao *  Nhudém thém (Overdyeing and
« Maico hoc tinting)

« St dung laser
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Chuwong trinh Water<Less™ cua Levi Strauss & Co.

Dung ty thap trong cdng doan wash bang da bot

*  Lwong nwée tiét kiém: Y2 bé wash da bot
* Trung binh lwong nwéc tiet kiém: 2.4 lit / quan jeans
« Lwong nang lwong tiét kiem: hoi nwéc dung cho 2 bé wash da bot
- Tan suat ap dung: Trung binh
 Lwuy
— Viéc bam mau nhudém vao mét trong ctia sdn pham cé thé xay ra néu ky thuat nay
khéng dwoc ap dung dung
— Co thé khé dat dwoc dung ty thap néu dung may giat nam ngang
— Khoéng nén dung dung ty du¢i 3:1
— Nhirng tién bd vé enzyme va chét phan tan 1am cho ky thuat nay tr& nén kha thi
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Chuwong trinh Water<Less™ cua Levi Strauss & Co.

Két hop gili hd va wash bang da bot/enzyme

« Lwong nwéc tiét kiém: hai bé (bé gili hé va bé giat nhe)
« Trung binh lwong nwéc tiét kiém: 11,8 lit/ quan jeans
« Lwong nang lwong tiét kiém: dién va hoi nwéc cho hai bé
« Tan suat ap dung: Cao
 Phwong phap
— Khiwash bang da bot/enzyme sau khi gil ho, thuong can 4 bé: bé gid hd, bé giat
nhe, bé wash va mot bé glat nhe nira. Viéc két hcyp giti hd va wash bang da
bot/enzyme rdi giat nhe gidm sb bé can xubng con 2
« Chuy
— Khéng nén dung cho vai loang mau nhiéu
— C6 thé can thém mot chat phan tan trong bé dé tranh bam mau nhudm vao mat

trong cua vai
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Thong thwong Goiy
Gil ho Gil ho + Wash
N) N}
Giat nhe Giat nhe
N
Wash (da bot)
N}
Giat nhe
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Chuwong trinh Water<Less™ cua Levi Strauss & Co.

Khéng gid hd

« Lwong nwoe tiét kiem: mot bé giii ho Théng thwong|  Goiy
 Trung binh lwong nwéc tiét kiém: 5,9 lit / quan jeans
* Lwong nang lweng tiét kiém: dién va hoi nwéc cho mét bé gii Giiho | Gil h6+Wash
ho va mét be giat nhe WV WY

x £y » Giat nhe Giat nhe
« Tan suat ap dung: Cao 0
 Lwu y Wash (da bot)

— Phuwong phap nay kha thi néu loai hé dwgc st dung la loai tan trong nuwérc - N

can khuyén khich tr cac nhan hang/nguwoi mua Giat nhe
— Né&u la vai nang hodc vai dé bj mai mon, co thé van can giat nhe
— C6 thé xay ra co vai
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Chuwong trinh Water<Less™ cua Levi Strauss & Co.

Tang nong do Ozone

- Lwong nwée tiét kiem: mot bé tay trang va mét bé trung hoa
- Trung binh lwong nwéc tiét kiém: 12 lit / quan jeans
- Lwong nang lwong tiét kiem: dién va hei nwéc cho mét bé tay va mot bé trung hoa
. Tan suat ap dung: Trung binh
- Phwong phap
— Nbéng dd ozone cao hon khién hiéu (rng 1am sang rd rét hon, thay thé nhiéu (rng dung cda bé tay wot.
— Lam sang quan 4o bang chat tay trang wot thuwdng can 3 bé wot: bé tay, bé trung hoa va bé giat nhe. Néu str
dung ozone & bwéc gilra, cach nay coé the tiét kiém ca 3 bé
— Néu s dung ozone 1a buéc dau tién, phwong phap nay chi co thé tiét kiem dwoc 2 bé vi sdn phadm can phai
dwgc lam wot trede khi cho vao may
« Lwuy
— Ozone chi dwgc dung trén vai nhuém cham hoac vai nhuém Iwu huynh den.
— Pé& sir dung nhudm ozone, can dau tw vao may ozone va may phat ozone, kém dado tao an toan cho nhan vién.

63 18-10-2023 Resource Efficient Management of Energy (REME) gIZ
O



Chuwong trinh Water<Less™ cua Levi Strauss & Co.

Phun KMnO4 I&n san pham thé

«  Lwong nwoc tiét kiem: mot bé trung hoa
 Trung binh lweng nwéc tiét kiém: 5,8 lit / quan jeans
* Lwong nang lwong tiét kiem: dién va hoi nwéc cho mot bé trung hoa
va moét chu ki say
« Tan suat ap dung: Cao
 Phwong phap
— Phun ngay ttr dau - treéc khilam wét san pham - gidp cho chét trung hoa dwoc
thém vao bé wét dau tién.
— Khéng can dung bé trung hoa niva. Va cdng doan giat nhe sau trung hoa cé thé
dwoc bo.
* Lwuy
— Phwong phap nay phu hop nhat véi cac sdn phdm c6 mau dam
— Lwu y vé viéc bam mau nhudém vao méat trong clia vai
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Coéng doan say

- Diéeu chinh ap suat hoi theo yéu cau veé nhlet do (sac
thai, trong lworng vai, kich thwéc mé, v.v.) dé ti wu hoéa
viéc str dung hoi nwéc

- Phan lon cac cong ty con khong Iap dat van giam ap
suat hoi nwdc voi may say; tAt ca may say déu duoc
cap hoi cung ap suat

- Danh gia kha nang tuan hoan khi thai cta may

~ Sé can lap dat mét tai loc thu gom 16ng to (gidng loai
trong bo loc clia may chai trong nganh kéo soi) va b
sung 30 ~ 40% khi twoi

- Co the dan dén trao déi nhiét tét hon cling nhw gidm thoi
gian say va gidm tiéu thu hoi nwéce
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Lam sach béng cach théi khi tao hiéu trng dac biét

- Lap dat may thoi chay bang dién va c6 ap suat cao, kém
véi voi phun cé the tuy chinh, thay vi sir dung khi nén
* Vidu tinh toan:
— 03 bng c6 dwerng kinh trong 1a 4mm tai mdi khu vuc
— Lwong khi tiéu thu = 94 m?3/gid/tram lam viéc
— Chi phi tiét kiém dwoc/tram lam viéc = ~6.000 USD/ndm
— Chi phi cho mét may théi chay bang dién, c6 ap suét cao = 500
usSD
— Hoan vén = ngay lap tirc
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- Khi thwe hién danh gia nang lwong, thwérng cac chuy@n gia/tw van tranh danh gia chi

tiét cac qua trinh san xuéat, trong khi phan I&n céc co hdi tiét kiém nang lwong bén virng
lai dwoc phét hién tra trong cac qué trinh san xuat

- Khi danh gia bat ky mét qua trinh nao, bwdc dau tién 1a xay dwng biéu dé Dau vao —
Qué trinh — Dau ra hodc can bang nang lwong qua trinh dé. Diéu nay cho phép nhan

biét ban chat cua viéc tiéu thu nang lwong va mé ra nhiéu co hdi tiét kiém nang lwong
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Tiép theo

« Xac dinh nhirng qua trinh san xuat nao la qua trinh tiéu thu nang lwong trong diém (SEUs) va

xay dwng biéu d6 Dau vao — Qua trinh — Pau ra v&i sb liéu can bang nang lwong clia cac qua

trinh nay
« Xac dinh cac yéu t6 anh hwdng chinh dén hiéu qua nang lwong cla cac qua trinh nay.
« Tinh toan anh hwdng dén chi phi do cac that thoat va dau ra khdng phai la sdn phdm NPOs

« Lwa chon nhirng gidi phap cai tién nham gidm that thoat nang lwong va tinh toan hoan von tai
chinh

70 18-10-2023 Resource Efficient Management of Energy (REME) gll



Deutsche Gesellschaft fur

Internationale Zusammenarbeit (GIZ) GmbH

Registered offices
Bonn and Eschborn

Friedrich-Ebert-Allee 32 + 36
53113 Bonn, Germany

T +49 228 4460 -0

F +49 228 44 60 - 17 66

E info@giz.de
|  www.giz.de

Deutsche Gesellschaft
fur Internationale
Zusammenarbeit (GIZ) GmbH

Dag-Hammarskjold-Weg 1 - 5
65760 Eschborn, Germany

T +49 6196 79-0
F +49 6196 79-1115




