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TOM TAT
Suét tiéu hao ning lwgng (Specific Energy Consumption - SEC) dugc xiy dung cho nhiéu don vi san xuét,

trong nhiéu nganh céng nghiép khac nhau nhw mét chi s§ hiéu qua ning lwgng chinh dé cai tién qua trinh
san xult va kiém soét tiéu thu ning lwgng. Pinh mitc tiéu hao ning lgng 1a chi sb SEC duge quy dinh
riéng cho titng nganh san xuét cong nghiép, nhv mot gia tri tham chiéu ma céc don vi san phai tudn thi.
Viét Nam d nghién cttu v ban hanh nhiéu quy dinh v& dinh mitc tiéu hao ning lugng trong cic nganh
cong nghiép nhu: céng nghiép nhita, céng nghiép mia dudng, cong nghiép gidy, cong nghiép thép, cong
nghiép ché bién thuy san, céng nghiép bia va nuéc giai khat. Nghién cttu nhim xac dinh sut tiéu hao ning
lugng va dinh mtc tiéu hao ning lwgng cho nganh cong nghiép san xuit gach ceramic ctia Viét Nam. Chting
toi da thu thap va phan tich dit liéu tit 26 don vi san xuit gach ceramic trén ca nuéc, chiém khoang 60 %
tdng san lwong gach cermic toan qubc. Két qua cho thiy, SEC nhiét trung binh 1 1248,4 kcal/kg; SEC dién
trung binh 13 145,3 kWh/tAn. Két hop két qua tinh to4n ciing cac dinh hwéng, chinh séch phat trién nganh
ctia Chinh phti c4c kich ban v& dinh mifc tiéu thu ning ligng nganh da dugc dua ra. Viée 4p dung dinh
mifc tiéu hao ning lwong c6 thé gitp giam khoang 10,7 % téng nhu cu ning lwong toan nganh nhung
cling s& gay céc tic dong t&i hon 50 % sb luwgng cac don vi san xuét hién nay. Day sé 12 mot mét céng cu
quan trong ctia Bé Xay dung gitip Viét Nam dat dugc cic muc tiéu tiét kiém ning lwong, phat trién bén
vitng va phin d4u dua phat thai rong v& “0” vao nim 2050.

ABSTRACT

Specific energy consumption (SEC) is calculated for many manufacturers, in a variety of industries, as a

key energy efficiency indicator for process improvement and energy consumption control. The energy
consumption norm is an SEC index that is regulated separately for each industry, as a reference value that
manufacturers must adhere to. Vietnam has researched and published many regulations on energy
consumption norms in industries such as the plastic industry, sugar industry, paper industry, steel
industry, seafood processing industry, and beer and beverage production industry. This study aims to
benchmark the specific energy consumption and energy consumption norm for the ceramic industry in
Vietnam. We collected and analyzed information from 26 ceramic manufacturers across the country,
represents approximately sixty percent of the total ceramic production. The results show that the average
specific heat energy consumption is 1248.4 kcal/kg; the average specific electricity energy consumption
is 145.3 kWh/ton. Combining the calculation results with the development orientations and policies of
the Government, scenarios on Vietnam ceramic industry energy consumption norms have been given. The
application of energy consumption norms can reduce about 10.7% of the total energy demand of the
ceramic industry, but will also affect more than 50% of the current number of ceramic manufacturers.
This will be an important tool for the Ministry of Construction to help Vietnam achieve energy-saving

targets, sustainable development, and net zero emissions by 2050.

1. Gidi thiéu chung

Pinh mifc tiéu hao niing lwong trong san xuét cong nghiép duoc duge thé hién théng qua chi tiéu Suft tiéu hao ning lwong (Specific

biét dén va quan tdm ti lau. Viée xdc dinh mtc tiéu hao ning lvgng energy consumption — SEC). Theo dinh nghia ctia B Cong thuong,
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sut tiéu hao ning lwgng dugce hiéu 12 tdng ning lwgng tiéu hao clia
mét cong doan san xuit dugce tinh bang don vi niang lwong (MJ, J,
keal,...) dé san xudt ra mot tdn san phdm. Pinh mtc tiéu hao ning
lwgng 1a sudt tiéu hao ning luwgng (SEC) tién tién twong ng véi titng
giai doan ctia qua trinh phat trién ctia cic nganh san xudt nhit dinh.

Suét tiéu hao ning luwong dugc coi 1a mot céng cu quan 1y ning
lwong quan trong va hiéu qua, gitp xdc dinh nhitng cai thién tiém
ning vé hiéu suét ning lwong. Ung dung phé bién nhét cua SEC 1a
duoc st dung dé danh gia cac thay d6i vé hiéu qua ning lugng cho
cac nganh cong nghiép. Tiép d6, cac tiém ning tiét kiém ning lugng
dwgce danh gia va tit d6 dua ra tiém ning kha thi nhét. Bén canh do,
SEC ciing dugc st dung lam diém do chudn trong cac tiéu chuin
nhim kiém so4t qué trinh san xuét vé tiéu thu ning lwong. SEC clia
mét qubce gia con duoe st dung cho cdc danh gid lién qubc gia va
dugc xem 13 mot trong nhitng chi tiéu ddnh gid mifc d6 phat trién
nganh cong nghiép ctia qudc gia d6. Ngoai ra, SEC cling dugc st dung
gian tiép dé tinh toan mot sé chi tiéu vé hiéu qua ning lwong, ty 1&
gitta SEC thuc té va SEC tham chiéu ding dé danh gi4 cac cong nghé
dugce st dung .

Linh vie san xudt vat liéu xdy dung néi chung va nganh cong
nghiép san xuit gach ceramic 12 mét trong nhitng nganh tiéu thu ning
lwong 16n. Do d6, nghién ctu v& suft tiéu hao ning lwgng hay dinh
muc tiéu hao nang lwgng cho nganh céng nghiép nay da duoc thuc
hién tai mét sé qubc gia trén thé gidi.

Trung Quéc 12 nudc san xuit gach gbm 16n nhit thé giGi véi

hon 40 % téng san lugng toan thé gi¢i. Nhidu nghién ctu da dwgc
thyc hién riéng 1é tai quéc gia nay va da dwa ra nhiéu két qua khac
nhau nhu: téc gia Yi Huang bdo cdo mtc tiéu hao ndng lugng trén
mbi don vi san phdm gach ceramic 13 322,08 kgce/tin va 378 kWh/t
21 trong khi céc tac gia tit dai hoc cong nghé Bic Kinh dwa ra béo cdo
mtc tiéu hao ning lwong cho san xuit gach 6p lat twong Gng 1a
123,34 MJ/m? 5,51 kWh/m? khi s dung nhién liéu khi ty nhién va
107,18 MJ/m? 5,8 kWh/m? khi st dung nhién liéu than v6i cling mot
dang cong nghé B, bé théng nhit va duwa ra mot gia tri dinh mic
chung cho toan nganh, nim 2007, Chinh pha Trung Qudc d xay dung
tiéu chuén quéc gia céng bd Pinh mtc tiéu thu ning lgng trén mot
don vi san phim gém xdy dung va s vé sinh — GB21252-2007: The
norm of energy consumption per unit products of architecture and
sanitary ceramics, gid tri dinh mic quy dinh dbi voi san phém gach cu
thé dugc trinh bay trong Bang 1.

Tai An Dy, két qua tit chiong trinh quan 1y va giam tiéu thu ning
lwong cho 25 nganh céng nghiép 16n cia nude nay béo cdo két qua mite
tiéu hao ning lwong trong nganh san xuét gach gém 1a 210 kWh/tin va
1340 keal/kg ™. Két qua nay thu duoc tir dit liéu caa 422/529 don vi
san xuét gach gdm chiém hon 70 % toan nganh.

Mbét s6 qubc gia Chau Au ciing dua ra cic dinh mtc tiéu hao
nang lugng trong nganh céng nghiép san xuét gach gém nham khuyén
khich viéc tiét kiém va ning cao hiéu qua ning lwgng. Cac két qua
béo cdo vé mic tiéu hao ning lwgng cho qud trinh san xuit gach gbm

&p 14t tai day dugce tdng hop trong Bang 2 1,

Bang 1. binh mc tiéu hao ning lvong cho san phdm gach gdm &p lat tai Trung Quéc.

bon vi hién hitu bon vi xdy méi
Sén phim Tiéu thu nhiét nang Tiéu tf“l dién Tiéu thu nhiét ning Tiéu thy dién niing
nang
kgce/t kcal/kg (*) KkWh/t kgce/t kcal/kg (%) kWh/t
Gach men d6 hat nuée
< 340 1700 < 400 =< 330 1650 = 380
E<0,5%
Gach men d6 hit nuée
< 300 1500 =< 360 =< 260 1300 = 350
0,5<E<10%
Gach men d6 hit nuée E>10% =< 320 1600 < 360 = 280 1400 = 340
Ghi chii: (*) Quy ddi tir kgce/tdn sang kcal/kg vdi gid tri nhiét tri than theo quy dinh tirong itng

Bang 2. Miic tiéu hao ning ligng trong san xuét gach gdm 6p lat tai

mot sb qubc gia Chau Au.

STT | Quéc gia SEC (GJ/thn) Kcal/kg (*) kWh/tAn
1 Phap 15,79 3017,10 648,50
Ba Lan 12,69 2425,21 521,15
btic 12,07 2306,30 495,71
Ghi chii: (*) Quy dbi tiv don vi MJ/tdn sang kcal/kg

Tai Viét Nam, thuc hién Chwong trinh qudc gia vé& st dung
ning lwong tiét kiém va hiéu qua, cac nghién ctu va céng bd vé dinh

mtc tiéu hao ning luwong trong san xuit cong nghiép dang ngay cang

phd bién hon. Pidu nay duwgce chitng minh thong qua nhidu quy dinh
cho cac nganh cong nghiép da dugc B6 Cong thwong ban hanh nhu:
Théng tu S6 38/2016/TT-BCT quy dinh mic tiéu hao ning lwgng
trong nganh nhua, Théng tu s6 19/2016/TT-BCT quy dinh miic tiéu
hao niing lgng cho cdc co s& san xuit nganh céng nghiép san xuit
bia va nudc giai khat, Théng tu s 39/2019/TT-BCT quy dinh dinh
mtc tiéu hao ning lwong trong nganh céng nghiép san xuit dudng
mia, Thong tu sb 24/2017/TT-BCT Quy dinh mtc tiéu hao ning
lvong trong nganh san xuét, Thong tw s& 52/2018/TT-BCT quy dinh
mtc tiéu hao ning lwgng trong nganh céng nghiép ché bién thuy san,
Thong tu s& 20/2016/TT-BCT quy dinh dinh mifc tiéu hao ning lwgng

JOMC | 16



Tap chi Vét liéu & Xdy dung Tdp 13 S6 01 ndm 2023

trong nganh cdng nghiép thép. Viéc thuc hién cac quy dinh mtc tiéu
hao ning long dd ban hanh cho thy cac tin hiéu kha quan v& giam
tiéu thu nang luong, tiét kiém chi phi, tdi nguyén va bao vé méi
truong.

Chinh phti Viét Nam dang tiép tuc ban hanh va thiyc hién cic
chinh sach khuyén khich cac nganh, linh viic thie hién xay dung va ban
hanh quy dinh v& mifc tiéu hao ning nhim dat duge muc tiéu tiét kiém
ning long. Cac minh chitng quéc té va trong nuwéc da cho thiy duoc ¥
nghia va lgi ich mang lai tit c6ng cu quan ly théng qua dinh mtc tiéu
hao ning lwgng. San phdm gach ceramic chiém hon 70 % san lwgng
nganh gach gbm &p 1t Viét Nam va tiéu thu nhidu ning lugng bao gdm

ca cic dang ning lugng héa thach. Py nhitng yéu t6 then chét cho

thiy viéc di sau nghién citu xdy dwng dinh mifc tiéu hao ning lugng

cho san pham gach ceramic ctia Viét Nam 12 cip thiét va y nghia.
2. Co s&@ khoa hoc va phuong phéap nghién ciu

Viéc x4c dinh suét tiéu hao ning liwong, dinh mtic tiéu hao ning
lwong cho nganh san xuét gach ceramic tai Viét Nam duwgc thie hién
dya trén phwong phap tiéu chuin EN 16231:2012 — Phwong phap
benchmarking nang luwgng ®!. Cc thye hanh xay dyng dinh mdc tiéu
hao ning ligng cho cdc nganh cong nghiép trén thé gidi cling nhu tai
Viét Nam déu stz dung phirong phap nay dé thie hién. Do d6, nghién
cifu nay ciing di theo hudng tiép can ctia phiong phap benchmarking.
Quy trinh nghién ctfu dwgc mo6 ta trong Hinh 1 va Bang 3.

Bang 3. M6 ta quy trinh nghién ctu.

Cong doan

No6i dung chinh

Phan loai san phdm

Phan loai va Iya chon loai hinh san phim thuc

hién qué trinh thiét 1ap dinh mic dé xay dung

|

Hinh 1. Quy trinh nghién ctu.

Riho s e & w01 6 m;l:u ;gté:sn:ﬂﬂg:rgg dinh mtc tiéu hao nang} lvgng nganh
nha may sén xust cho moi Guge Tya chon gém o .. | Céc hoat dong san xuat chinh trong ting nganh
Sl cac logi hinh khic Xac dinh ranh gidi o o s
dete oz dugc xac dinh. Lva chon ranh gi¢i dinh m@c nang
l hé thong
Tt lugng
dinh m¥c ch san pl >
nhi may dwoc xiy ding L ‘. Viéc xac dinh cac don vi dé thu thdp théng tin
dinh mic trong nganh X4c dinh doi tuong | A . 3 , ..
i N . gitp qué trinh benchmarking chinh xac va dai
| thu thap théng tin o
Phan tich, xi¥ If 56 liéu dé di¢n
R s + Gui bang cau héi diéu tra
l Thu thép dit liéu + Khao st thuce té tai cic don vi san xudt
Phé bikn két = e tid A 2 9 . PN
ﬂm" na‘:; lmfg“a‘rﬂ?m;: + Kiém todn nang lugng dai dién
e Xac dinh, giam cic bién va cac yéu té khac c6 thé
l Chuén héa di liéu anh huéng dén ning lwgng st dung trong titng
Xac dinh tiém ning tiét 7
hé;nz'mg lqu?gna(-?lllga cac linh VlfC
sén pham SEC dugc tinh cho cho titng don vi san xuat.

Phan tich dinh mic
tiéu thu nang lwong

SEC duoc xac dinh cho nhiét va dién riéng biét
SEC nganh dugec tinh todn dva trén SEC tiing don

vi va trong so

giam thiéu

Céc giai phap giam

thiéu va tiém nang

Tt két qua SEC, cdc giai phap tiét kiém ning
lugng duge ky vong thue hién, cic kich ban tiém
ning tiét kiém ning lvong duoc xdy dung dé

danh gia va dé xudt gia tri dinh mtc

Dy thao théng tw quy dinh mic tiéu hao nang

Xay dung du thao
théng tu quy dinh,

g6p y va hoan thién

lwgng trong san xuit gach ceramic dugce xay dung
va xin y kién ti cic don vi lién quan dé hoan

thién va hudng téi muc tiéu ban hanh, ap dung

thuc tién

Viéc ap dung cic ranh gi¢i ning luwgng sé dam bao dit liéu cin
thu thap lién quan dén mdi nha may 14 nhu nhau. Viéc nay dugc thic

hién théng qua viéc gi¢i han cic khu vire bao gdbm va khong bao gbm

trong qué trinh xdc dinh. Theo d6, ranh gigi xac dinh ndng lugng cho
céc nganh san xuit gach ceramic Viét Nam dugc mo ta trong Hinh 2.
Suét tiéu hao ning luwong cho tiing don vi san xuit dugc tinh

toan nhu sau:
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SEC; nhiét [kcal/kg] = Eypiec /P*1000
Trong do:
- SECypiee: Suét tiéu hao nhiét nang [kecal/kg san phém]
- Enniee: Téng nhién liéu so cp [keal] dugc xéc dinh theo dudi day:
Exnier = 2F; * CF;
Véi:
- F;: Khéi lwgng nhién liéu loai i st dung
- CF;: Nhiét tri ctia nhién liéu loai i st dung, keal/don vi khéi
lwong hoic keal/don vi thé tich.
- P: Tbng san pham gach gém 6p lat san xult dugc trong thei gian
xéc dinh sut tiéu hao ning lwgng [tAn san phim].
SECpien = (Epienwsi + Epien phac + Epien noi vo) /P
- Epien 1usi: LUng nhiét loai i st dung
- Epign pha: Dién ndng tit hé théng may phat dién [kWh]
- Epign phae: Pién néng tif hé tl16ng tan dung nhiét phat dién noi bd [kWh]
-P: Téng san pham gach gbm 6p 14t san xuét dugc trong thoi gian

xé4c dinh sut tiéu hao ning lwong [tAn san phim].

Van phong ‘ ‘ Nha an | ‘ Vién chuyén ‘ | Bao dudng ‘
_________________________________ A
! Xuong nguyén £ ..

I || figu(dap/ nghitn ||| Dl tgosan [—f S0 Kem e

: /sane khudv trén) pham

. i I

} Go, kidm Phun men Xuwong

1 tra

[ ; ]

I liéu khuén Pic =

1 @p. |- khuon ||| SAy.nung Nung

1 nghién, khuén

1| stne. trom) T

1 PR = Phong phéan
I ‘o . Lip r:p;,l N Lt tich, kiem soat
IRanh gioi benchmarking B

Hinh 2. Ranh gi¢i xay dung dinh miic tiéu hao ning lugng nganh san

xuét gach ceramic Viét Nam.

& »

Hinh 3. Khdo sat va kiém todn ning lugng tai cdc nha mdy san xuét gach ceramic.

Mtic tiéu thu nhiét ning va dién ning cua nganh 1a gia tri trung
binh c6 trong sb ctia tt ca cac dit liéu miic tiéu thu cta cac don vi xac
dinh dugc:

SEC dién = 2Q;*SEC; dién/2Q.,, [kWh/tdn san pham]
SEC nhiét = ¥ Q;*SEC; nhiét/>Q., [kcal/kg san phim]
Gi4 tri trong sb dugc xac dinh bing:
Qi = Pi/2P(i-n)

Két qua xay dung dinh mdc tiéu hao ning lvong sé dwgce hién

thi cho nganh c6ng nghiép théng qua biéu dién ctia dudng cong phan

b hiéu suét.

3. Két qua va thao luin
3.1. Két qud tinh todn mitc tiéu thu ndng lwong nganh

Téng sb 26 don vi san xuét gach ceramic trén ca niée da dwoc

nghién cifu, tdng san lwong gach dat hon 260 triéu m2, chiém khoang

60 % tong san lwong nganh. Cic don vi dvge ma hoéa tén dé dam bao
tinh bao mat théng tin va tinh canh tranh trén thi trudng. Két qua tinh
to4n sudt tiéu hao ning lvgng dugc chia 1am hai thong sb gdm sut tiéu
hao nhiét ning - SEC nhiét va suit tiéu hao dién ning - SEC dién. Két
qua xiy dyng dudng phan b suit tiéu hao ning liong clia cic don vi
nghién citu duge trinh bay trong Hinh 4 va Hinh 5. Cac két qua nghién
citu cho thiy ¢6 su khac biét twong ddi 16n gitta cac don vi. pidu nay
cling sé mang lai nhidu co hoi vé tidm nang tiét kiém nang lugng.

Hinh 4 cho thiy sut tiéu hao nhiét ning ctia cic don vi tham
gia qué trinh xdy dwng dinh mitc nim trong khoang tit 1076 dén
1598 kcal/kg, v6i gia tri trung binh nganh 13 1248,4 kcal/kg. Suit
tiéu hao phan doan ty 1& v&i cong suit clia don vi san xuét. Cu thé,
cac don vi cong suét san xuit <10 triéu m*/nim cé mtc tiéu thu
trung binh 13 1323 kcal/kg; trong khi cdc don vi cong suét 1én hon
10 triéu m*/nam cho thiy hiéu qua ning lugng tét hon véi gia tri
trung binh nghién ctu dugc la 1170 kcal/kg.
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Hinh 4. Buong phan b6 suét tiéu hao nhiét ning nganh gach ceramic.
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Hinh 5. Dudng phan bé suét tiéu hao dién ning nganh gach ceramic.

Dbi v6i cac san phdm gach ceramic, dién ning tiéu thu trong
khoang 111 dén 190 kWh/tAn. Suét tiéu hao trung binh nganh uwdc
tinh duoc 13 145,3 kWh/tdn. Pudng phan bd sudt tiéu hao dién ning
thé hién trong Hinh 5. Tuong tu v&i xu hwdng vé tiéu ning nhiét
ning, nhém don vi céng suit 16n ciing cho thiy hiéu qua tiéu thu dién
ning t&t hon véi gia tri trung binh 13 137 kWh/tin, so véi cac don vi
cong sudt nho c6 gia tri tiéu hao & mitc 166 kWh/tan.

3.2. Phdn tich, dé xudt dinh mifc tiéu hao ndng lwong nganh

Cac két qua tinh toan hién trang mtc tiéu hao ning lwong
nganh duge dit dung 1am co s& dé phan tich cac kich ban va d@ xuét
gia tri dinh mc tiéu hao ning lwong nganh san xuét gach ceramic.

Quyét dinh 1266/QD-TTg ngay 18/8/2020 clia Thi tuéng
Chinh phui phé duyét Chién lwgc phat trién vat liéu xay dung Viét
Nam thoi ky 2021-2030, dinh hwéng dén nim 2050 dwa ra gia tri vé
miic tiéu hao ning luwgng cho san phdm gach ceramic 13 <1100
kecal/kg va <120 kWh/tAn san phdm. V&i céc két qua thu duge ciia
nghién cttu, wéc tinh khoang 15 % sb lwgng don vi dap ting yéu ciu.
Két hop v6i dit liéu nghién citu hién trang thé giéi cho thdy mtc tiéu
thu nhiét nang thip nhit quy dinh 1 1100 kcal/kg, cao nhét 1a 1700
keal/kg, mic tiéu thu dién ning thdp nhit quy dinh 14 210 kWh/tén,
cao nhét 1a 320 kWh/tin. Cac kich ban v& dinh mifc tiéu hao ning
lwong cho san phdm gach ceramic ctia Viét Nam da duoc thiét 1ap.

Dya trén cac dit liéu phan tich cac kich ban dinh mtc nang
lugng da duva ra, dinh mtc tiéu hao ndng lugng nganh va 16 trinh
thire hién dinh mitc d6i v&i linh vite san xuét gach ceramic duge dé
xuét nhu sau:

(*) Pbi v6i cac don vi da diu tu, da di vao hoat dong trudc 2022:
+ Giai doan 2021-2025:
binh mdc tiéu hao nhiét ndng: < 1200 kcal/kg
binh mtc tiéu hao dién ndng: < 140 kWh/thn
+ Giai doan 2026-2030:

Pinh mdc ti€éu hao nhiét nang: < 1100 kcal/kg
Pinh mifc tiéu hao dién ning: < 120 kWh/tdn

(*) Ddi vGi cac don vi dAu tv méi tit 2022:
binh mdc tiéu hao nhiét ndng: < 1100 kcal/kg
binh mifc tiéu hao dién ning: < 120 kWh/tin

Bang 4. Két qua xiy dung kich ban vé dinh mtc tiéu hao ning lwong cho san phdm gach ceramic Viét Nam.

Kich ban thip

Kich ban cao

binh mtc tiéu hao dugc liy theo phan vi thit 50 14 gi4 tri hiéu qua tiéu
thu ning lwong tai d6 nho hon hodc bing 50 % sb don vi dat dugc

binh mifc tiéu hao dugce 1iy theo phan vi thit 25, 1a gia tri hiéu qua
tiéu thu ning lwvong tai d6 nhé hon hodc bing 25 % sb don vi dat

dugce
Mtc tiéu hao nhiét nang (kcal/kg): 1200 Mtc tiéu hao nhiét nang (kcal/kg): 1100
Mtc tiéu hao dién nédng (kWh/tAn: 140 Mtc tiéu hao dién nidng (kWh/tAn: 120
Tiém ning tiét kiém ning lvgng 5,63 % Tiém ning tiét kiém ning lvgng 10,7 %

4, Két luan

Dya trén bdi canh thuc té cta Viét Nam, nghién ctu da xay
dung dvgc dinh mic tiéu hao ning luwgng d6i v6i san phidm gach
ceramic theo phuong phap ludn phit hop véi quée té. Cac két qua dat

dugce c6 do twong ddng véi cac két qua nghién citu va cong bd clia

mot sb qudc gia trén thé gidi. T cac két qua cta nghién cttu, quy
dinh v& gia tri dinh mtc tiéu hao ning lwong va 16 trinh 4p dung méc
quy dinh da duge dé xult. Cac giai phap céng nghé, quan Iy dé thuc
hién duoc dinh mite tiéu hao ning lwvgng va muc tiéu tiét kiém ning
lvong dd d@ ra hoan toan kha thi, d& 4p dung dwa trén sy phat trién
nhanh chéng ctia khoa hoc cong nghé trong twong lai.

JOMC | 19




Tap chi Vit liéu & Xdy dung Tdp 13 S6 01 ndm 2023

Tai liéu tham khao

[1].

[2].

Phylipsen, D.; Blok, K.; Worrell, E.; Beer, J. De Benchmarking the energy
efficiency of Dutch industry:An assessment of the expected effect on
energy consumption and CO, emissions. Energy Policy 2002, 30, 663-
679.

Yi Huang, Jiwen Luo, Bin Xia, Application of cleaner production as an
important sustainable strategy in the ceramic tile plant e a case study in
Guangzhou, China, Journal of Cleaner Production 43 (2013) 113e121.

[3].

[4].

[5].

[6].

Yanjing Wang, Yu Liu, Suping Cui, Boxue Sun, Xianzheng Gong, Feng
Gao, Zhihong Wang, Comparative life cycle assessment of different fuel
scenarios and, Journal of Cleaner Production 273 (2020) 122846 milling
technologies for ceramic tile production: A case study in China.

Shakti Sustainable Energy Foundation (SSEF) and The Energy and
Resources Institute“s (TERI); Widening the coverage of PAT Scheme
Sectoral Manual - Ceramic industry, 2012.

EIE/06/222/S12.444565 CERAMIN - Tutorial about Energy Saving -
Energy saving concepts for the European ceramic industry CERAMIN -
The European Commission.

EN 16231:2012 Energy efficiency benchmarking methodology.

JOMC | 20



